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Reinforcement of Stakeholder Management in Software Projects 
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Abstract 

A project is more likely to be successful if it begins well. A good beginning includes time at the outset to 
discuss project stakeholder’s key needs and expectations. This should be augmented with a documented plan to 
meet these requirements, deal with potential risks, and define project information communication routes to 
stakeholder’s .This paper aims to understand the relevance of stakeholder management in the software industry. 
Despite the enormous growth of participatory software practice and theory, there is still little shared 
understanding amongst those involved. Participatory practice has emerged from many disciplines and in many 
sectors, often quite disparate from one another. A lack of effective communication amongst these interest groups 
has up until recently, limited opportunities for shared learning and the development of participatory theory and 
practice. 

Keywords: Stakeholder; Software management; Stakeholder management ;Stakeholder Identification ;             
Stakeholder analysis 

1. Introduction  

      As software development projects adapt to changing circumstances, management of those projects must also 
adapt. The project management environment is fluid: responsibilities, and therefore knowledge or skill levels 
required, migrate up and down the organizational chart depending on the project, the people available and even the 
phase that the project is in. One of the key skills in project management, therefore, is to be flexible and to adapt to 
any situation. Such changes could involve adopting different development lifecycles, moving to component based 
software development or distributing the development. While the project management objectives may remain the 
same, the mechanism used to achieve those objectives will not necessarily remain unchanged and adaption would 
be assisted through understanding which mechanisms are used in different circumstances. Such knowledge of the 
mechanisms could guide the ways in which project managers adapt to different project environments as well as 
guide efforts to develop project work flow and project management tools. Software and web services companies 
have faced new challenges. The adoption of project management is seen as a method for solving such 
organizational problems [7]. Software project management has proved to be one of the most difficult tasks in 
software development business.  Project management is an important part of software development, both for 
organizations that rely on third-party software development and for those whose software is developed primarily 
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in-house. Software Project management is now well developed and well accepted as a domain for the exercise of 
professional expertise and as an area of academic research and discourse. Some studies had focused on problems in 
software development projects. The software literature provides many published papers and surveys that report 
alarming figures for software project failures at various levels or discuss inconvenient project situations. The 
Standish survey shows that less than 50% of software projects can be classified as successful. That is only less than 
50% of the projects are completed on time with in the budget and covering the scope. This knowledge was found 
to be very alarming [14]. It is possible that poor project management knowledge and skills in software companies 
lead to the project failures [12]. Another main determining factor that played a role in the success of projects was 
“stakeholders”. There has been little research on stakeholder management compared with the other knowledge 
areas of project management [5]. 

The Role of Stakeholder  

The entire process of software project management is strongly stakeholder-driven. It is their stakes that determine 
the course of the project. A team will have to deliver a project under time pressures to appreciate the constructive 
power of motivated people or the destructive power of demotivated team members. In a project, it is 
the people that are the main cause of problems. Time schedules, financial projections, and software goals may be 
abstractions, but it is the flesh-and-blood people whose work determines the project’s status. Stakeholders are 
individuals and organizations “who are actively involved in the project, or whose interests may be positively or 
negatively affected as a result of project execution or successful project completion” (Project Management 
Institute, 2011). 

1.1. Changing perceptions of Stakeholders 

According to Hitt, Freeman and Harrison (2001) the use of the term stakeholder emerged in the 1960s from 
pioneering work at Stanford Research Institute, which argued that managers “needed to understand the concerns of 
shareholders, employees, lenders and suppliers, in order to develop objectives that stakeholders could support”. 
The term has become increasingly prevalent since Freeman’s (1984) seminal text “Strategic Management: A 
Stakeholder Approach”. The stakeholder approach was found to be a strategic management tool[2] .Since the mid 
1990s, this question of the legitimacy of   stakeholder claims on organizations has  emerged as central to the debate 
relating to corporate social responsiveness and corporate responsibility .The global meltdown of financial markets 
and widespread corporate collapses of 2008 re-focused public debate sharply on questions of the relationship 
between business and society and the design of the corporation of the future – “shifting the purpose of the firm to 
encompass not just shareholder needs but also societal, stakeholder and ecological needs and interests” [6]. The 
business benefits of effective stakeholder engagement are now well-known and well-documented. A number of 
studies have found a clear correlation between stakeholder relationship quality and financial performance [4]; 
sustainable wealth/long-term value [7] and corporate reputation [4]. Svendsen (1998) argues the case for 
competitive edge as an outcome of effective stakeholder engagement: “as paradoxical as it sounds, one way to 
succeed in a highly competitive globalised economy is to co-operate”.  

There is indeed substantial evidence in the stakeholder and communication management literature to suggest that 
enlightened organizational strategy-making is best informed by a process of continuous dialogue with stakeholders 
and that “the social performance of any business should be judged not by what it does, but by the extent to which it 
facilitates interested parties in negotiating it does[5].In seeking operational definitions of sustainable corporate 
practices and corporate social responsibility, the need to embrace corporate systems and practices which reflect the 
interests of a wide range of stakeholders or constituents has been stressed by various authors[4][8][10]. Arguments 
have been put forth that it is these parties engaged in a productive dialogue that can provide requisite knowledge 
required to resolve the longer-term challenges of sustainable development triple bottom line performance [7]. 
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Earlier research has shown that the sustainable corporation must demonstrate the ability to learn from stakeholders 
and previous mistakes, through a continuous process of consultation, measurement, auditing and reporting [8].  

2. Stakeholder Management and Project Success 

The success of a project depends on how stakeholders are handled. The successful management of stakeholders 
can have a substantial and immediate impact- satisfied stakeholders can greatly improve the progress and relevance 
of a project and ultimately contribute significantly to its success. A typical software quality and expectation is the 
lack of defects. A software product that was thoroughly tested and bug free may not meet current or future 
stakeholder expectation. Looking at the broader definition of software quality, the project manager in the project 
described can identify all of the stakeholders- Project team, software supplier, user department and the IS 
department manager. Each of these stakeholders has a different reason for having an interest in the software system, 
which influences their behavior. Management of these “stakeholder interests” is referred to as Stakeholder 
Management. While this is important in every project, it is especially important in software development where 
deliverables are not tangible [9].  

A. Levels of Stakeholder Management 
 

 
Fig 1.Stakeholder management cycle depicting levels 

 The different processes can vary according to the different software development processes and organizational 
goals.  

Fig 1 shows a common cycle of stakeholder management cycle involving key processes. It is considered one of the 
first organizational strategies in most of the software projects. 

3.  Stakeholder Identification 

Stakeholder identification plays a key role in the stakeholder management effort and in analysis. The stakeholder 
identification process is the very first steps taken in initiating a new project [8]. It is a precursor to stakeholder 
analysis report. Only if stakeholder identification is done initially, can the requirements of the project can be 
elicited. It is the stakeholder that can give access to system manuals, users, maintenance logs, and the myriad of 
other assets that can be leveraged during the requirement elicitation phase. 

The first step concerned is with the phase “Who are the stakeholders”, Stakeholders are all those who need to be 
considered in achieving project goals and whose participation and support are crucial to its success. Stakeholders 
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can be  a)Individuals within the project b)Individuals and groups within the organization c)Individuals or groups 
outside the organization. Thus, there are many software stakeholders to be identified for a project.  

There are many different ways to identify stakeholders who play a role in the software project. The most common 
methods are Category approach, Role approach, Interview approach, Search approach, Following approach and 
Goals approach. The main objective here is to try to break the large group of stakeholders into smaller groups since 
large groupings can impact the value of information gained from the process. 

An approach that is used in software industries to identify the different stakeholder roles is by using the onion 
diagram as shown in fig 2. 

 
Fig 2.Onion diagram representing stakeholder roles 

The results of the Stakeholder Identification effort should include a complete list of stakeholder roles as possible 
given the knowledge at that time, the above information is classified and put in the stakeholder registry. Though 
initially most of the software companies did not deem it necessary to have a registry, changing times have 
prompted most of them to give due importance’s for stakeholder identification and putting up a registry in the 
initial phases of the project itself. 

4. Stakeholder Analysis in Software 

A stakeholder analysis is a process for providing insights into, and understanding of, the interactions between a 
project and its stakeholders [10]. It is a powerful tool to help project members identify and prioritise stakeholders 
who can have an impact on project success. It can prompt thinking about the type of influence individuals have and 
in what way they might be an asset (or hindrance) to achieving successful outcomes. It is an essential starting place 
for understanding critical stakeholders and is the first step for developing engagement strategies for building and 
maintaining the software networks that are necessary for the delivery of successful project outcomes. Undertaking 
a stakeholder analysis can be an important first step in managing the stakeholder that determine the stakes and 
expectations of the stakeholders, and adopt the project organization and feedback mechanisms according to the 
desired outcomes [9]. A major benefit for a team undertaking a stakeholder analysis during the planning and 
development stages of a project is the opportunity to have an insightful conversation about their project and 
stakeholders. This may result in the whole team developing a clearer understanding of the range of project 
stakeholders, thus helping to develop a more focused approach towards the project. The first step of stakeholder 
analysis is identification of the stakeholders which is done in the initiation phase. This has already been dwelt upon 
previously.  

4.1. Identify Behavioral Influences 

Projects are developed in an organizational environment within a company, consisting of functional departments 
with organization goals and objectives. These goals and objectives evolve as the organization reacts to market and 
other environmental impacts. Project managers need to identify and interact with key organizations and individuals 
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within the project systems environment. This management process is necessary to determine how the stakeholders 
are likely to react to project decisions, what influence their reaction will carry, and how they might interact with 
each other and the project manager to affect the chances for project success. The impact of project’s strategy and 
decisions on all the stakeholders must be considered in any rational approach to the management of a project. 
Stakeholders can be categorized by the amount of influence they can have over the project success.  This means 
not only identifying the level of influence the stakeholder has within the business overall, but also the level of 
influence they may have on the projects budget, access to resources, implementation, persuasive influence over key 
decision-makers, or control of critical knowledge[7].   Indeed, the project team may want to map each stakeholders 
influence level across multiple aspects of the project space (such as budget, resources, knowledge) in order to more 
fully understand their potential impact as well as when to best engage with each stakeholder.  An important point 
to remember is that Influence is not the same thing as Power.  A stakeholder can have a small amount of Power in 
the capability of making and enforcing decisions, but they may be a trusted advisor to someone who does have that 
power, making their influence higher than their power. It is necessary to examine the power of stakeholder 
influence especially in two areas; 
 

a. The ability of the stakeholder to influence the outcomes of the project. For example, the funders 
have a large impact on the outcome of the project as if they do not agree with the outcomes of 
the project they are unlikely to fund the project.  

b. The stakeholder’s ability to influence how the outcomes will be met. For example, the technical 
and the administration staff on a project are unlikely to have an impact on the outcomes of the 
project but are likely to have a significant impact on how the outcomes are achieved. 

4.2. Develop Communication Strategy  

Once the stakeholders and their interests are identified and  understood, the most important activity as a project 
manager is to define the project goals, scope and end results. While organizational goals may have initiated the 
project, these goals may not have considered all of the stakeholders [8]. The project manager must revisit the 
project deliverables with all of the stakeholders, and process the information received from the stakeholders. This 
understanding must then be articulated back to the stakeholders to obtain definition and agreement. In all cases, 
this definition and agreement must be documented. Not only are these goals, scope and end results established at 
the start of a project, but they must also be communicated throughout the project lifecycle. Again, a project is 
developed in a dynamic organizational environment. The project manager must manage stakeholder expectations 
by listening to current business needs, addressing any yet unstated stakeholder requirements, and adjusting project 
deliverables to address those needs[1]. What was perceived as a need a year ago when the original goals and scope 
were defined may not be what is needed now. The project manager must also be sure that the project owner, the IS 
Manager in this case, is clear on project goals and objectives. The IS Manager can assist in managing business 
requirements, acquiring additional resources to meet changing needs, and breaking down organizational barriers to 
success. With clear goals and objectives, the project manager also can direct the project team towards the agreed 
upon requirements. Given the most talented people in the company on the project, the project team still cannot 
reach the goal without a clear target. The goals and objectives must also be communicated to the end users of the 
software. In return, the project manager must listen to the needs and concerns of the users, and assure them that 
their concerns are understood. It is important to keep this aspect in mind when developing the end user 
communication strategy as it will mostly definitely impact their behavior. If a software supplier is used, the project 
manager must also communicate goals and objectives to the supplier and make these parts of the contract. In need 
of special attention, but often overlooked is the contractual training to be provided. Often, training is conducted 
once after the design is mostly complete, which may be too late to accommodate specific needs. Typical training 
provided by the software supplier is a ‘show-and-tell’ class, and may not address the users’ deepest concerns, for 
instance ‘How will I use it on my job?’. The project manager should address the concerns of the project team. The 
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stakeholder communication strategy should address the stakeholder commitment level. For this, first of all, the 
required commitment level (from the stakeholder’s identification sheet) is compared with the current commitment 
level (based on the Stakeholder Analysis).After this is done, a communication strategy is prepared to close the gap 
between current and required commitment and also to maintain the required commitment level. This may include 
methods of leveraging strong support from powerful stakeholders or by means of mitigating the opposing 
stakeholders. 

4.3. Stakeholder Expectations and Interests  

Stakeholder engagement and/or participatory practice is increasingly becoming a part of mainstream software 
business practice and central to company decision-making and delivery .They are the various expectations that they 
have since the starting of a project. The project requirements thus have to stay in line with what people are 
expecting. If stakeholders find out the requirements don’t fit their expectations, there will be a major problem.  
Knowledge about the stakeholders and their expectations and interests helps to shape the project organization 
(structure, authority, and responsibility).  Taking stock of such expectations during the initial stage is a very good 
risk analysis strategy to see where the potential problems will be. 
Stakeholder engagement should be at the heart of any “sustainable development” agenda. Without engaging 
stakeholders, there can be no common enduring agreement, ownership or support for a particular project. A 
venture is more likely to succeed, especially in the long-term, if it takes into consideration the environment in 
which it operates and endeavors to meet the needs of the stakeholders affected by it[3]. Stakeholder engagement 
could be viewed as a form of risk management. Many projects, but not necessarily all, will need to engage with a 
wide range of stakeholder groups, each with their own concerns, needs, conflicts of interest and levels of influence. 
In order for the pieces of the project plan to be effective, planners and project managers need to understand who 
are the stakeholder groups, what their issues are, and what motivates them. As it is seen that no two software 
development projects are ever identical – varying in requirements, constraints, funding partners and timescales – 
one cannot expect to replicate the participation process of one project (no matter how successful) to produce the 
same results in another. Rather, it is necessary to treat each process separately, learning from the lessons of similar 
projects but recognizing where there is room for improvement. If we look at the average interest levels of 
stakeholders and engagement levels of stakeholders, it runs generally fairly interested early on in the project and 
then there’s a gradual decline in interest levels and stakeholder engagement levels. This change depending on the 
project and the size. It starts to increase again towards the end as the project nears its handover point or the transfer 
of risk where that project becomes business as usual and into the stakeholder’s ownership. This may lead to 
changes, or if the situation demands a new functionality. There are many research works being done on stakeholder 
engagement theories in the software sector. 

5. Conclusion 

Stakeholder management thus enables in managing stakeholder’s expectations and ensuring their active 
involvement in the project from the initiation stage itself. There seems to be an assumption that Stakeholder 
Identification is an easy and relatively straightforward process.  In reality, achieving a complete stakeholder list 
seems to be anything but simple. Remember that the purpose of the Stakeholder Identification process is to identify 
all stakeholders, not which specific stakeholder will best fit a specific stakeholder role.  That is determined in 
Stakeholder Analysis.  This paper thus wants to review that stakeholder identification is the most important 
followed by communication. Only by communicating, can we engage the stakeholders and make the project a 
success. There are various models for communication suggested by researchers in various fields, often other than 
software engineering, but the general principles of managing stakeholders and communicating effectively still 
apply, and these frameworks can be tailored based on the requirements for any project. 
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Abstract

The Republic of Kazakhstan has a short history of higher education, as an independent country. It has become, however, a

leader of higher education services in Central Asia attracting students also from neighboring countries. In comparison with

alternative options for higher education, the Republic of Kazakhstan offers world-level of higher education in engineering,

economics  and  business  administration.  The  specialization  is  in  resource-based  economy,  and  in  oil&gas  extraction

management that places its nature not far from priorities in the Sultanate of Oman. Natural conditions, however, represent a

major impediment for the society to benefit from high quality of education at universities located in the main cities. These

problems are solved by the means of ICT implementation. For example, satellite communication is a common and an effective

way of distant learning for those dispatched to remote oil&gas exploration and extraction sites. The utilization of the ICT may

allow a society to gain access to higher education services even in extreme situations. As a consequence, it becomes possible to

develop and improve skills of labor force in a convenient and efficient manner. As the case of Kazakhstan shows, it is possible

for oil&gas specialists to obtain higher education without a need to leave their workplaces. Traditionally, the absence at work

due to full-time studies is not perceived as a socio-economic problem, as it benefits the society in the long run. However, in

many developing countries domestic specialists are scarce. Therefore, their absence at work places would create substantial

obstacles for production. We claim that in case of Kazakhstan there may be sow’s ear effect to some extent. However, the

utilization of modern ICT to support distant and full-time modes of learning allows for minimizing negative consequences,

postulated in the development economics literature.

Keywords: ICT; latecomer effect; higher education; Kazakhstan;

1. Introduction

The literature on economic development  features  several  concepts that  describe problems
faced  by  developing  countries  concerning  economic  convergence  with  rich  countries.  As
emphasized by Moses Abramovitz [1], the fact that a country is poorer does not guarantee that
catch-up growth will be achieved. There is an unavoidable need for 'Social Capabilities' in a
poor country in order to benefit from the catch-up growth. This ‘social’ factor includes an ability
of the underlying society to absorb new technologies, attract capital and participate in global
markets.  According  to  Abramovitz  [1],  these  prerequisites  must  be  in  present  for  catch-up
growth. Lack of them explains why there is still divergence in the world today. These well-
know issues generate demand for economic policy response in order to tackle them. There are,
however, some effects that represent benefits and gains from the fact that emerging economies
have access to technologies available 'from a shelf'. One, of such effects, is the latecomer gain
that  we  perceive  in  the  presented  case  study. Our  analysis  requires  precise  and  correct
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perception of the underlying socio-economic conditions in the Republic of Kazakhstan in recent
years. Therefore, it is proper to refer here to Abramovitz [1] that recognizes four different types
of  latecomers.  There  can  be  different  combinations  of  the  technology  gap  and  the  social
capability gap. The highest total potential for rapid catching-up is present in a case of a country
with a big technology gap but with a high level of social capability. Another case is when a
country has got low level of social capability and a big technology gap. Then, rapid catching-up
potential is rather low. The potential for quick catching-up is bigger when the technology gap is
small, and society is characterized with high level of social capability. The last possible case, in
which total potential for catching-up is the lowest, is present in a case of a country with a low
technology gap associated with a low level of social capability. In case of Kazakhstan we claim
that  a  big  technology gap  was  associated  with  low  level  of  social  capability.  As  such,  it
represented substantial impediment for achieving catch-up growth.

There is no doubt that in most of the post-Soviet Union countries the initial technology gap
was big. It was a consequence of a long period of economic crisis in the Soviet Union in 1980s.
As a consequence, most of state-owned companies neglected any R&D activities. The focus was
mainly on maintaining the previous level of production based on relatively old technologies. For
a deeper insight on the technology gap between the USSR and the Western European countries,
along with the US, interested readers may refer to the de-classified CIA documents covering the
period  from 1951 to  1991 [2].  In  such  initial  situation  in  Kazakhstan,  at  the  beginning  of
independent socio-economic and sectoral policies, one should expect a big potential for a fast
growth and a dynamic development. 

There  is  also  a  question  of  capital  necessary  for  economic  transformation  and
industralization, and this issue seems to be of no small importance. The paradox of a lack of
capital flows from rich to poor countries is subject to many scientific investigations. As argued
by Lucas [3], with the significant differences in the marginal productivity of capital between
rich  and  poor  countries,  there  should  be  mass  flow of  capital  from the  USA and Western
countries to all developing countries. An explanation of the lack of such flows, of an expected
magnitude, is based on the differences in human capital  between developed and developing
countries. In the economic model of income per worker [3], there is an asumption that effective
labor input per person as equal in countries compared (developed versus developing). As this
assumption does not hold in reality, the lack of capital to finance all necessary adjustments is a
problem in many developing countries. 

However,  the  Republic  of  Kazakhstan  is  a  special  case,  concerning  capital  flows,  and
international  liquidity.  This  is  because  of  relative  abundance  of  natural  resources  and  their
growing exports. Therefore, the prospects for latecomer gains in the catching-up process were
greater  than for  other  Central  Asian republics.  This  is  because of  mitigation of  any natural
resource-scarcity related problems, and lack of international liquidity problems due to oil&gas
exports generating stable and growing level of international reserves. Therefore, refereing to
Abramovitz  nomenclature,  we  could  observe  in  case  of  Kazakhstan,  a  country  with  big
technology gap, but no problems with capital imports. Specific, independent conditions implied
no financial impediments for importing the most advanced technologies for any of domestic
industries. Latecomer gains were able to materialize, and a fast catch-up process could start
imediatelly, if not some problems in the other dimension, the social capability. 

Social capability, social capital, and empowerment of post-Soviet Union citizens have been a
subject in multitude of reports and publications. The gist of problems that has been recognized
in the literature [4], and in official World Bank documents [5] has been lack of few crucial
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personal and social features that seems to be necessary for achieving latecomer benefits and
entering a fast catch-up process path. These have been divided into individual entrepreneurial
characteristics and social society behavior [7]. We claim that there may be the sow's ear effect to
some extent  in  Kazakhstan  resulting  from a  poorly skilled  labor  force. As  a  consequence,
domestic  industries  have got  problems in raising productivity,  when compared with foreign
competitors. In spite of macroeconomic policy, such as the exchange rate adjustments or the
interest rate, Kazakhstan was unable to raise per capita gross domestic product relative to other
countries of similar development. This is due to substantial deficiencies on the supply side of
the  economy,  resulting  from  poorly  educated  labor  force  that  lacks  skills  and  knowledge.
Therefore, the central government percives modern higher education as a key to fast catch-up
process, and to succeed in the global economy. 

2. Modern economic history of the Republic of Kazakhstan in brief 

Declaration of independence of the Republic of Kazakhstan in 1991 marked the beginning of
a  new period  of  fast  development  of  this  vast  territory in  Central  Asia.  By this  time,  the
administrative and central planning system of the Soviet Union has already been completely
discredited. In fact, this system brought all Soviet Union republics to the economic implosion.
Even 'the Perestroika', a famous reorganization of social and economic relationships launched
in 1987 by Mikhail Gorbachev could not prevent from the fall of industrial and agricultural
production in all of the USSR republics, including Kazakhstan [6]. This reform was intended to
bring  economic  liberalization  and  democratization  of  social  processes.  However,  it  was
appreciated only outside the Soviet Union, as it brought total economic chaos throught all the
republics. 

On the day of declaration of independence, Kazakhstan experienced all of the accumulated
socio-economic problems resulting from central planning. In addition, there was a substantial
difference in the distribution and in the level of development of productive forces that had a
negative influence. The major industrial and high-tech final stage production has been located
in the western part of the USSR, mostly in the European part of the Russian Federation, in
Ukraine, and in Belarus. The rest of the Soviet Union, including Kazakhstan, played the role of
raw material appendages [6]. As a consequence, the technology gap, as defined by Abramovitz,
was very big. In such unfavorable conditions, the new national government of the Republic of
Kazakhstan, under the leadership of the President, Nursultan Nazarbayev, started to reform the
national economy towards a market-oriented system. It was recognized that one of the main
impediments  is  lack  of  appropriate  socio-economic  attitiude  and  behavior,  as  noted  by
Sagadiyev (p. 93) [7]. Kazakhstan started to develop the sector of higher education in line with
the global  standards  for  all  kinds of  studies.  As a  latecomer in this  regard,  it  gained from
importing new technologies and know-how, when chartering new specialized universities, and
creating study programs responding to the needs of domestic industries and the society.   

3. Sector of higher education in Kazakhstan

Due to dynamic growth and development of the higher education sector in the Republic of
Kazakhstan, consistent and credible statistics describing its situation are available only from
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1999. This does not disturb our analysis as most of the leading universities have been chartered
within the last 12-14 years. 

Fig. 1. Tendencies in higher education sector in Kazakhstan 1999-2012 (based on the WorldBank WDI database).

This is evident that global tendencies in higher education are present also in Kazakhstan.
Enrolment has been falling systematically from 2005-2006. There has been a slight corrective
movement and recovery in this regard. However, as all official reports pronounce, there is going
to be a deep decline in the number of students enrolled in tertiary education due to demographic
decline of the underlying society.  Such developments are typical  for countries experiencing
very fast growth and increase in the wealth of citizens. Propensity to have children declines as
preference for comfort of living has dominated the will to contribute to next generations. As a
consequence, the sector of higher education in Kazakhstan has already started to experience
decline in the number of students. Basic target group of potential clients has been diminishing.
This situation has called for new and innovative forms of providing higher education services
that would allow universities to cope with demographic decline. A very successful policy, has
been employed in Australia. Australian universities have been attracting foreigners. They have
been  generating  revenue  by  exporting  education  services  (i.e.  by  providing  them  to  non-
residents).  Implementing  this  solution  in  Kazakhstan  seems  difficult.  This  is  due  to  visa
requirements that have been protecting efficiently domestic labor market. At the same time,
these administrative barriers have created obstacles for foreigners to study in Kazakhstan. The
only choice, therefore, has been to focus on domestic agents. There have been several groups of
potential clients for Kazakh universities. However, due to country-specific features, they have
remained  beyond  the  reach  of  the  didactic  process,  until  modern  information  and
telecommunication technologies  have  become available.  The following section  presents  the
current situation of specialized universities that have exploited a domestic market niche due to
utilization of  ICT.  The description is  based on personal  experience with developing distant
learning  programs  and  serving  as  an  academic  teacher  involved  in  the  whole  process  of
providing specialized higher education services for customers in the oil&gas sector. As such, it
might be potentially useful and interesting for institutions of higher education in the Sultanate
of  Oman. 
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4. Impact of utilization of ICT in higher education on economic development in 
Kazakhstan  

With  the  natural  resources  exploration  and  extration-oriented  activities,  relatively  high
fraction of the labor force in Kazakhstan is dipatched to remote regions. As transportation to
these locations is based on extensive off-road traveling, it makes impossible for field-workers
and off-shore employeed ones to enroll in any form of full-time studies at institutions of higher
education.  A macroeconomic problem that  may result  from such a situation is  a  prolonged
period of catching-up in terms of the quality of labor and extended time for building human
capital. In addition to these development-related problems, specific conditions apply in case of
Kazakhstan. Due to scarcity of well-trained specialits, their absence at work, (if they decide to
enroll  in  full-time  studies  at  universities  in  main  academic  centers)  has  potentially  strong
influence on output (developing extraction sites, and the extraction itself). And here is the room
for utilizing most modern information and telecommunication technologies, for the purpose of
accessing services of higher education. 

It has been recognized by the largest oil&gas company in Kazakhstan that the key to success
in the globalized world is continous improvement of skills and knowledge of its employees,
along with accumulating human capital for the sake of the national economy. In response, there
was  governmental  initiative  to  create  a  highly  specialized  university,  owned  fully  by  the
oil&gas company, offering technical and business education for current and prospect workers of
the industry in question. On the basis of this case, we will present and discuss the utilization of
the ICT in higher education with comments on benefits and gains, along with a brief analysis of
mitigation of few socio-economic problems that are no longer present in the prominent case of
Kazakhstan.

4.1. Nature of specialized higher education and target clientele

When considering the specific features of higher education of working students, described in
case of  Kazakhstan,  one should note that  application of  the modern IT technologies  in the
didactic  process  appears  for  postgraduate,  highly specialized studies.  As a consequence  the
target group is composed of middle-to-top managers. They are mainly field-managers that hold
already degrees in engineering, chemical sciences, or in business studies, and wish to develop
their skills with a recognizable MBA, EMBA, DBA or doctoral diploma. Another important
feature of this elite group of students is a common financing scheme for their studies in this
special  mode,  supported  intensively  by  modern  IT  technologies.  These  are  employers,
companies mainly from the oil&gas sector, that sponsor tuition fees and associated costs for
their employees.  This kind of fringe benefit  allows companies to attract most dilligent, and
skillful  individuals,  and  retain  them  in  the  long  run  to  benefit  from  improved  skills  and
extended  knowledge.  In  other  words,  this  initial  investment  in  enhancing  human  capital
generates interest  that,  when discounted with the WACC, still  offers a positive Net Present
Value. 

These special academic programs are highly selective, both in terms of Faculty and students.
There  is  a  continous  supervision  of  the  Head  of  Department  over  quality  of  the  teaching
materials,  communication  between  academic  teachers  and  students,  and  actual  teaching.
Students are supposed to visit university for lectures and seminars several times each semester.
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In practice, they are rarely available on designated dates. Instead, students working in remote
locations, in the outback or off-shore in the Caspian sea, contact their academic teachers using
most modern solutions, as the only means of convenient communication. 

4.2. ICT technologies employed in the didactic process

The ICT employed  in  the  didactic  process  can  be divided into  following categories:  (1)
means  of  providing knowledge and  study materials,  (2)  means  of  communication  between
academic  teachers  and  students,  (3)  means  of  examining  knowledge.  Study  materials  are
supposed to substitute for traditional lectures, discussion sections and seminars, and are subject
to high formal and merit requirements. Lectures are offered in electronic form, as video and
voice recordings, available on-line for all registered students. Listening to and watching them is
the  first  step  in  the  designed  didactic  process.  Then,  a  special  set  of  supporting  materials
follows. It is composed of special, condensed readings, adjusted in a way that minimizes time
and effort in acquiring necessary knowledge. Another element are examples with exercises and
role solutions that explain theories by presenting their practical application. And the last piece
of the set are examples of final examination questions for each of topics covered, with correct
answers and solutions. With all these teaching materials there is still room and need for on-line
meetings  of  students  with  their  teachers.  The purpose  is  to  allow students  to  ask  specific
questions  and  request  explanations  of  theories,  cases  and  exercises  provided  on-line  in
electronic form. 

Meetings  of  students  with  Faculty  members,  assigned  as  lecturers  and  supervisors  of
dissertations,  are  mainly  virtual.  For  this  purpose,  standard  software  is  used  (most  often
SKYPE).  The  actual  access  to  internet  for  off-shore  locations  is  arranged  via  satelite
telecommunication, established each time as a separate session. Another non-standard feature is
a flexible time management on the university side for Faculty members. This is because virtual
meetings with off-shore students take place mostly on official holidays or, in general, beyond
the official  university working time.  As a conseuence,  academic teachers  must be ready to
answer distant calls, and adjust their other activities to time available for their studients to make
contact. This demanding work schedule is, however, worth the effort, as it allows more and
more off-shore, and outback workers to improve their skills and build up human capital. 

The process of examining, as an integral part of any didactic process is not neglected for
these special modes of studies. In most cases, this is the only moment students visit university
premises to test their understanding of theories and ability to apply them in solving real-life
problems defined  in  examination questions.  There  is  no room for  cheating,  as  it  is  strictly
forbidden  and  penalized,  and  no  ghost-writing,  as  “projects”,  instead  of  fixed-time written
examinations, are not accepted. 

4.3. Macroeconomic effects of the ICT utilization in higher education in case of Kazakhstan

As it  was  already mentioned  in  the  introductory section,  there  is  a  potential  for  several
significant  macroeconomic benefits  flowing from special  modes  of  education supported  by
information and telecommunication technologies, in case of Kazakhstan. The first, is shielding
output  from absence  at  workplaces  of  crucial  employees  that  desire  to  obtain postgraduate
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degrees by full-time studies. With relative scarcity of specialists in Kazakhstan, this problem
seems to be a real one, with significant benefits, when mitigated efficiently with ICT utilization.
The second, is an efficient accumulation of human capital for the sake of the national economy
that undergoes rapid industralization. As recognized in the literature [4], the catch-up process
requires skills to be improved along with introduction of modern technologies of production.
Distant  modes  of  education,  available  even  in  the  most  remote  locations  via  satelite
communication, allow for matching between technology improvement and human resources.
The third,  is  development  of  a  market that  generates additional  revenue for universities by
capturing target group that would not be available for education without access to modern ICT.
The fourth, is effective dismantling the sow's ear effect that results from deficiencies on the
supply side of the national economy.

5. Conclusions 

Kazakhstan has a very short history of higher education. Many of leading universities has
been chartered not earlier than in 2000. As a consequence, they have got a great potential for
achieving  a  fast  convergence  with  the  rest  of  the  world,  due  to  latecomer  effects.  This
observation is based on big technology gap, and high capability of young academics to make
use of imported technologies for education purposes. There are many international initiatives
that directly support local universities with programs, teaching know-how, and organization for
didactic process. A very important factor for latecomer benefits is availability of modern ICT to
Kazakh universities. Due to continous flow proceeds from the exported oil and gas, domestic
agents do not face any financial constraints. They are able to invest in the most modern ICT to
support special modes of higher education. These modes are a response to demand for distant
learning resulting from country-specific features of the domestic economy and geography of the
land. The ICT utilized at universities contribute to speeding up the catching-up process that
would  be  much  more  time-consuming  and  difficult  otherwise.  Modern  technologies  allow
scarce domestic specialists  to study for postgraduate degrees,  and to remain at  their remote
workplaces. Such special educational solutions facilitate fast and effective adjustments of the
national economy. They make industralization and development of natural resources extraction
sectors possible. This is achieved by enhancing human capital that matches new technologies of
exploration and extraction. Without the ICT employed at  institutions of higher education in
Kazakhstan, it would not be possible to deal efficiently with the initial problem of low level of
social capability to converge with developed countries.  
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Abstracts 

Interactive Genetic Algorithm is a technique to solve the optimization problems by creating a human interface. The interference 
of human plays an important role in order to accelerate the searching process of Genetic Algorithm. The individual are defined 
in the form of visual models and human intervention is involved to select the best solution in each generation. The selection of 
best solution in each generation creates a tiresome environment for the users. Furthermore, the users are unable to understand 
the convergence mechanism of Genetic Algorithm due to visualization at the level of individuals. In the presented research, the 
visualization is based on the gene distribution of each generation. Furthermore, an effort has been made to improve the human 
interactions which lead to improve the performance of the searching process. For this purpose, a novel way of proposing a new 
individual in the search space has been introduced. The experiments were conducted to evaluate the ability of the proposed 
approach to accelerate the searching processing as compared to the Simple Genetic Algorithm. Two test functions have been 
selected for this purpose. The experimental results shows that the proposed approach successfully accelerates the performance 
of Genetic Algorithm searching as compare to the Simple Genetic Algorithm. 
 
Keywords: Genetic Algorithm; Human Perception; Visualization;  Human Computer Interaction; 2-D Graph; De Jong and Rosenbrock Function 

1. Introduction 

Visualization techniques grew out of the interest in the field of Human Computer Interaction (HCI) and 
Artificial Intelligence (AI) to investigate techniques for making more friendly, interactive and usable interfaces for 
humans  [1, 2].  The visualization techniques are used to visualize the complex system or algorithms architectures 
[3-5] . These techniques are also used to enhance the thinking and decision ability of the human. 

On the other hand, AI techniques are integrated with visualization techniques to enhance the understanding of 
human behavior and intelligence in solving different problems. Among these techniques the Genetic Algorithm 
(GA) is a dynamic random searching algorithm used to solve the optimization problems. It was invented by John 
Holland [6] to explain the adaptive process of natural systems. GA is based on the biological methods to produce 
the solutions (next population). Being a successful meta-heuristic technique, this algorithm is widely used for 
solving many optimization problems. 
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In past, different visualization techniques have been used to explorer the state space of GA [7, 8]. These 
visualization approaches include the interactive technique to grasp the best input from the human while searching 
known as Interactive Genetic Algorithm (IGA). For example, an interactive approach has been used to evaluate the 
uncertainty of evolved individuals using gray level color. This existing work has been applied on fashion design 
[9]. Another application in which room plans and the layout of workspace has been arranged using IGA [10]. In 
this existing work, the user selects the existing generated design layout.   

While interactive with state space, the human fatigue is most important factor and at the same time drawback of 
IGA. Numerous works has been counted in terms of proposing the methods to reduce and evaluate the user fatigue 
[11-13]. Human fatigue has been evaluated by rating method, which is then used to improve the interface design 
and interaction method [11]. Moreover, a dynamic population size has been introduced to overcome the fatigue 
problem [12]. A grid-based knowledge-guided technique has been introduced to reduce the human fatigue [13]. 
Three-dimensional irregular memory grids have been developed to save all state space solutions along with their 
fitness value. Later on this memory grid has been used to do a statistical analysis based on the information saved in 
it. Then the time used by a user on the solutions is used to mutate and generate next generation. 

In contrast to the traditional ways of finding search space solutions i.e. the search process terminates after 
getting the optimal solution. In IGA, the searching remain continues with a human involvement in each generation 
and the termination of searching also depends on the human decision. Hence, main issue of the traditional IGA is a 
continuous interaction of the user which cause fatigue to the user and gives unwanted solutions [14, 15]. Moreover, 
the IGA techniques require a small number of generations and small size of population in order to reduce the user 
fatigue [16].  In order to address the user fatigue problem model based solutions are presented to the users for 
evaluation [16, 17]. However, the user remains unfamiliar with the internal structure of GA i.e. working of gene 
values. 

 From existing literature it has been found that most of the scientist paid attention to reduce the user fatigue only 
by reducing number of generations and size of population or by introducing an intelligent method to overcome 
fatigue problem. Hence, less number of generations and size of population are restricted to provide a large state 
space. These existing approaches did not provide a solution to overcome the user fatigue problem in a wider search 
space.  Moreover, a uniform presentation of all the solutions along with their gene values on single view/window is 
also missing in the existing approaches. Additionally, in past, a very less attention had been paid in order to 
improve the interactive skills of human to reduce the fatigue and for a better understanding of the evolution process 
in a visualization/modeling form [18]. 

In order to overcome this existing problem, the proposed approach is based on the visualization of state space 
solution on a 2-D graph. This 2-D graph is based on the representation of gene values of each generation. Hence, 
each generation of the state space gives a clear picture of ongoing evolution process. The human involvement is not 
necessary in each generation. The convergence of solutions to the next generation has been done by SGA. The 
humanoid interaction is involved to propose a new solution in any generation. The improvement in user interface 
and visualization technique is important to grasp the optimal solutions of the current state space in an interactive 
environment. For addressing this problem, the proposed approach is based on the improved interface design. In 
addition, the humanoid skills are interactively used to accelerate and improve the searching process. Ultimately the 
performance for searching the best solution in an interactive environment has been improved by the proposed 
approach. 

 

2. Proposed Method 

The main objective of the proposed method is to establish a humanoid understanding with the evolution process 
of GA. Furthermore, it is also provide a better human interactive environment in order to accelerate the 
performance of GA searching. In order to achieve these objectives, the proposed approach is based on the 
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visualization of state space solution on a 2-D graph. This 2-D graph is based on the representation of gene values of 
each generation. Hence, each generation of the state space gives a clear picture of ongoing evolution process. A 
complete human interface has been developed as shown in Fig 1. The problem is defined in the form of real time 
values to the GA. The humanoid selection has been taken to decide initial parameters i.e.  Crossover type, mutation 
rate and size of population. Two selection methods i.e. Roulette wheel and Tournament selection have been used. 
The first generation generated randomly. The first random generation represented on the 2-D graph. Moving to the 
next generation depends on the humanoid decision. All the important parameters of the state space are visualized 
on the same window for a better understanding. The termination and decision for the best solution is also based on 
the humanoid decision. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. An Overview of Proposed Approach from Input to Output 

2.1. Humanoid Interaction in the State Space 

The humanoid skills are used to accelerate the searching process. Unlike the previous works, that attempts to 
evaluate and assign fitness to the existing solutions in each generation, the proposed approach involve the human 
participation to propose a new gene values in the state space in any generation. The proposed values, then work as 
a new individual in the next generation. The proposing of new individual during search process helps to change the 
general searching behavior of searching. Particularly, this interaction depends on the convergence of GA in 
generation to generation. However, for accepting good interactive values from the human, the fitness of the new 
individual is compared with the average fitness of the current generation. Thus, the higher the fitness of the 
proposed individual, the more chance it has to be select in the next generation. The optimal interaction of human 
leads to the performance improvement of the proposed method from generation to generation. 

The interactive interface is composed of a 2-D graph which is consists of gene values on the vertical dimension 
and gene locations at the horizontal dimension. The vertical dimension of the graph is static.  However, the 
horizontal dimension varies and depends on the gene values of chromosome. The GA operators i.e. Crossover, 
Mutation and Selection method is adopted from SGA. However, the decision for termination of searching process 
is based on the human decision. The proposed approach developed with different evaluation parameters to be judge 
by the user in order to understand the right time for interaction. The interactive human skills are used to evaluate 
the solutions in every generation and to take the decision for interaction in any generation. 
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2.2. Visual Components of the Proposed Method 

The humanoid judgment and understanding for the best, worse and average gene values have been done with 
different features. For example the size and color of gene values are used to judge their fitness in the state space. 
Larger size and higher color value of displayed gene value makes its higher chances of survival in the next 
generation. For better understanding of the user, parameters are set into different groups. The first group consists of 
all information regarding fitness convergence. It includes a fitness/generation graph and the best fitness values of 
current and previous generation. The user understands the direction of convergence of current generation from 
these values easily.  This group also shows the same value graphically. If the box color is green then its means that 
the direction of convergence is optimal otherwise it may need an interaction.  However, the convergence process 
does not stopped and it remain continue by the user interventions. The second group of this interactive window 
consists of all relevant information for understanding the gene behavior. It includes the color bands that show best 
to worse with the decrement in color intensity. Third group shows all the solution of state space in a descriptive 
manner. From this group, the user can get an overview of different gene values at different generations easily. The 
termination of the searching process depends on the user decision. 

 

3. Experiments 

In the presented research work, the searching ability of human had been used to explorer the state space to 
obtain the optimal solution. The experiments were carried out based on the benchmark functions. Two benchmark 
functions had been selected in order to test the performance of the proposed approach and to evaluate the 
efficiency as compare to Simple Genetic Algorithm (SGA).  Both functions are subjects of minimization but 
having different convergence nature. First test function was the De Jong Function [19] , converge at global optima 
whereas the second one was the Rosenbrock function [20] having many local optima's.  For comparative 
evaluation, the same GA parameters and operators, i.e. length of chromosome, size of population, selection 
method, and crossover and mutation rate were used.  

Each experiment was performed 10 times.  The population size and chromosome length was 10 and 20 for both 
test functions. Each experimental result was performed with 10 interactions for keeping consistency in all 
experiments. Two kinds of experiments had been performed. The first one was to evaluate the performance of the 
proposed approach as compare to the SGA with small number of generations and state space.   The second 
experiment was done to evolve GA until the optimal solution had obtained from the proposed approach and SGA. 
For this experiment there was no restriction on the number of generations.  The discussion of all obtained 
experimental results will be based on average result calculated after 10 runs in the following subsections. 

3.1. Experiments with Small Number of Generations 

The first experimental results are based on the performance of the proposed method as compare to SGA with 
the same number of generations. In a total 100 generations were evolved. The aim of doing this experiment is to 
judge the convergence performance of the proposed algorithm with small number of generations. Fig 2 shows the 
experimental results with both test functions. For De Jong Function (see Fig 2a and 2c) it was noticed that until 
20th generation the convergence of both methods were at the same rate. The first average interaction was done at 
average of generation 24 and second at generation 39 for all runs. The first two interactions showed a prominently 
difference between the fitness value of both methods. The last interaction was done at the average generation 80 
for all runs, with the total of 10 average interactions. The average population size was 18 at termination time. For n 
= 20, the population size was 20 with the same number of generations. The convergence of the proposed method 
was higher as compared to SGA after the first interaction. In total 9 interactions was done with the average 
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population size of 29. In average one proposed individual discarded by the proposed method. Last interaction was 
done at the average generation 87 for all runs. 

 
 
 

Fig. 2. Comparison of the Performance with the same number of generations, (a) and (c) shows De Jong Function and (b) and (d) shows 
Rosenbrock Function 

Fig b and d shows the fitness/ generation graph for Rosenbrock function. For n=10, the first average interaction 
was done at the average generation 18 for all runs. With the average of 07 successful interactions, the proposed 
method converged with higher fitness rate as compared to SGA. In total 11 interactions had been done. For n=20, 
the first average interaction was done at the average generation 16 for all runs. With the average of 7 successful 
interactions, the proposed method converges with higher fitness rate as compared to SGA. In average 4 proposed 
individuals were discarded by GA. Table 1 shows the comparison between the proposed method and SGA after 10 
runs. 

     Table 1. Comparison of the Performance with the Same Number of Generations 

 

Test 
Functions 

 

Parameters 

n=10 n=20 

Best Fitness    Average Fitness Best Fitness Average 
Fitness 

De Jong Function Proposed Method 0.979798 0.928061 0.90073 0.872481 

 SGA 

Difference 

0.169501 

0.810297 

0.152045 

0.776016 

0.066074 

0.834657 

0.063954 

0.808527 

Rosenbrock Function Proposed Method 

SGA 

Difference 

0.08694 

0.000633 

0.08631 

0.081295 

0.000568 

0.080726 

0.04345 

0.000309 

0.04315 

0.04038 

0.00028 

0.040095 
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3.2. Experiments for Obtaining Optimal Solution 

The second experimental results were based on the evolving of both methods for any number of generations. 
This experiment had been done to evaluate the performance of the proposed method to accelerate the convergence 
as compare to SGA in order to obtain the optimal solution. The fitness/generation graphs in Fig 3 show the 
convergence and number of generations’ difference between both methods. In this experiment, it was noticed the 
convergence rate of the proposed method was almost same as it was discussed in Section 3.1. However, this 
experiment helps us to calculate the difference between generations and fitness values as the generation number 
goes more than 100.  For De Jong function with n=10 (see Fig 3a and 3b), the optimal solution obtained at 
generation number 97 and the fitness value was 0.9280. However, for SGA the same fitness value was obtained at 
generation number 181. Similarly for n=20, the fitness value with proposed method was converged at optimal 
solution at generation number 99 but for SGA it took 236 generations in total. In total 10 interactions was done, 
among which 2 were discarded. While evolving Rosenbrock function, due to multimodal nature of this function 
both methods were optimized at local optima. For n=10 with the proposed method the average fitness was 0.08129 
at generation 97. However for SGA the average fitness 0.08347 was obtained after evolving 200 generations (see 
Fig 3b and 3d). For n=20, the average fitness with the proposed method was 0.04038 after evolving 101 
generations whereas with SGA it was 0.03159127 even after 400 generations. In total 10 interactions was done, 
among which 4 were discarded. 

 

 

Fig. 3. Comparison of the Performance to Obtain Optimal Solution (a) and (c) shows De Jong and (b) and (d) shows Rosenbrock Function 

4. Conclusion 

The purpose of presented research work was to evaluate the interactive skills of human to understand the search 
state.  Another objective of the proposed approach was to accelerate the performance of GA for searching. This has 
been achieved by proposing a fitter solution in the search space with the help of user interactions. Through 
different experiments and observations, it was found that the 2-D graph visualization technique based on gene 
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distributions is a better technique to monitor all changes going on in the search space. By using 2-D visualization 
technique, interaction of user, which is, based on gene values can be controlled and monitored easily and clearly. 
The user can observe the searching behavior of GA at the gene values level at different locations. Further, a 2-D 
graph also helps to look into details the process of the searching behavior used by GA, specifically, which part of 
search space has optimal or less optimal gene values. For testing the performance of proposed method with 
parameters, different variable lengths of chromosomes were input to proposed method. Different selection 
methods, crossover and mutation rates were also used to do the experiments. Multiple runs of the proposed 
approach also show that there is a difference in the performance of GA by using different operators or their values. 
Working on this research area has generated several interesting and promising ideas which will be explored in the 
future to address the problem of visualization of the Interactive Genetic Algorithm more efficiently. 
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Abstracts 

In the technical world all networks tend to become more and more complicated. Here the more difficult it is to manage the 
routes and find which one is the best. To find this better routing optimization it is necessary to determine a multicast tree of 
minimal cost to connect the source node to the destination nodes. In this paper, we propose an new and efficient algorithm 
based on ant system for generating a low-cost multicast tree subject to delay constraints. This ant algorithm is used to find the 
kth shortest paths from the source node to each destination nodes. By comparing the results using MATLAB the results show 
that the algorithm can find optimal solution quickly and has a good scalability. 
 
Keywords: Ant Algorithm, RIP,OSPF; 

1. Introduction  

Durring network transmission many applications require send information from a single source to multiple 
destinations through a  communication network.The shortest path routing is a best solution.  It already discussed by 
many people but the current standard is Djikstra’s shortest path algorithm, uses dynamic programming to solve the 
problem. Essentially what the shortest path problem deals with is if you have a graph G = (C,V); where C is a set 
of nodes or locations and V is a set of vertices that connect nodes in N where V is a subset of CxC. The substution 
of the ants into an algorithm is made with the help of agents. These ants-agents will have the responsibility to 
locally and autonomously take decisions. The algorithm is shared between a large number of ant agents used to 
perform tasks simultaneously instead of having one decision-maker for the whole colony. This decisions are 
random choice. In a MATLAB based simulation which is used by us here, the ants are replaced by agents which 
will explore the ground Assuming that after t time units since the start of the experiment, m1 ants had used the first 
bridge and m2 the second one, the probability p1 for the (m + 1)th ant to choose the first bridge can be given by: 
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where parameters k and h are needed to fit the model to the experimental data.  . This shortest path consists of three 
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major subroutines: Expose, Select, and Reproduce . In the Expose subroutine, the each ant in the population is run 
against the John Muir Trail. Each ant’s score is recorded. In the Select subroutine, statistics are generated for the 
previous Expose run. Each ant’s score is compared to the maximum score attained in the population. One of two 
selection strategies is employed to choose a given ant for reproduction. If the user has selected a truncation 
strategy, the fraction of ants only with the highest scores are marked for reproduction. If the user has selected a 
roulette-wheel strategy, an ant with a higher score has a greater chance of being marked, although there is a chance 
that even the highest-scoring ants may not be marked. In the Reproduce subroutine, the genes of ants which are not 
marked for reproduction are overwritten by copies of those which are marked, and then crossover and mutation are 
applied. There are some important differences between artificial and real ants: 

 Artificial ants live in a discrete world: they move sequentially through a finite set of problem states. 
 The pheromone update is not accomplished in exactly the same way by artificial ants as by real ones. 

Sometimes the pheromone update is done only by some of the artificial ants, and often only after a 
solution has been constructed.  

 Some implementations of artificial ants use additional mechanisms that do not exist in the case of real 
ants. Examples include look-ahead, local search, backtracking, etc. 

 
 

 
Fig Error! No text of specified style in document. Picture of ants 

 
2. Basic Routing Information 

For Routing information protocol(RIP), the nodes exchange the distance-vector information, each node giving to 
the other their neighbours and so on. In OSPF, the nodes tables need on the link-state information of all the links in 
every path to compute the shortest path.This routing information consists of what is exchanged to get to know the 
architecture of the network, hence forward the data packets to the best path. As we know routing in RIP(Routing 
Information Protocol) involves the transmission of routing tables of each node to every one of its neighbours. This 
is mainly for small networks.But for a large network, the routing table of each node, which consists of a list of cost 
vectors to all other nodes, is large. Because each node needs to transmit its routing table to all of its neighbours, the 
routing overhead can be very large. In Open shortest path first , routing is achieved by having each node transmit a 
link-state packet (LSP)to every other node in a network through a flooding processing. Eventhough an LSP, which 
carries information about the costs to all the neighbours of a node, is generally smaller than a routing table, the 
flooding process ensures that every node receives a copy of the LSP. Since an LSP from a node can be 
disseminated via different paths to other nodes, multiple identical copies of the same LSP may be transmitted to 
the same node. Routing in ACO (Ant Colony Optimization)is achieved by transmitting ants rather than routing 
tables or by flooding LSPs. Even though it is noted that the size of an ant may vary in different 
systems/implementations, depending on their functions and applications, in general, the size of ants is relatively 
small, in the order of 6 bytesi. This is because ants are generally very simple agents.  
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Fig 2 Nodes 

3. The proposed ant algorithm 
 
Here we need to assuming n0 is source node, and U= {u1, u2 … um} denotes a set of destination nodes, the 
smallest bandwidth constraint, and by the algorithm for finding the k shortest paths in reference , we can find the 
candidate route set from source node to each destination node i (i.e. Pi ={p1, p2,……….,pn}). The newly proposed 
ant algorithm can be performed as the following steps: 
 
1. First we have Initialize the network nodes. 

a. Here Define the source and destination nodes U= {u1, u2 … um} 
b. Set NC =0 (NC is considered as a loop counter.), and put m ants to s 

2. Make for each destination node as ui ∈ U,  
3. Kept Pi be the set of the shortest paths for the destination node ui .  

4. Also assign an initial value ;0k to the pheromone intensity of every pk, k=1,2,…n,  

5. Now start the first tour; 
6. Assume m ants are moving from s to ui  on Pi  equally (Consider the ants number  in  each path  pk is equal). 

7. Calculate the pheromone amount left by x ants at pk ( k ) by using the following equation: 
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    Here Ck is the cost of the path pk and is computed by Eq. (1). 

8. Update the local pheromone ;k  

)(;)( 81 total
kkk 

         
Here ρ  (0, 1] is the evaporation rate. 
9. Start a new tour 
10. Assign NC=NC+1; 
11. Calculate the corresponding probabilities function fk for each pk as follows: 
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Where k
k d

1


; dk is computed by using Eq. (3), and α, β denote the information accumulated during the 

movement of ants and the different effects of factors in the path selection. 

12. Calculate k  by using Eq. (7) 

13. Make the global pheromone k  by using Eq. (8) 

14. Repeat from step 9 until NCmax 

15. Make the difference between the values of k to get the best path for the destination ui (pui). 

16. Finish 
17. Gather the all best path (pui) to get the multicast tree.  
 

 
4.  Example number 1 

We consider a network with 8 nodes taken from [12].  Each link represented by a triple-group (B, D, C), given its 
value randomly as shown in Fig. 1. 
 

 
Fig 3 Network Topology Structure 

Here we can Assume that the source node n0 is node 1, destination node set U= {4, 5, 7, 8} as shown in the above 
figure. By the algorithm for finding the k shortest paths in reference [4] with smallest bandwidth constraint B=10, 
we can then find the candidate route set from source node 1 to each destination node, as shown in Table 1.  
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TABLE 1: The route set from source node 1 to each destination node 

 
Here we find the multicast tree as shown in Fig.2 with cost=41. 

 

  
Fig 4 The Multicast Tree obtained by the proposed Ant Algorithm  

 
  Figure 3(a, b, c, and d)) shows the number of ants on each path of the destination 4, 5, 7, and 8 respectively. 

Destination node The shortest path using ANT 
      1       2       8       7       6       4
      1       3       4
      1       5       6       4
      1       2       4

4       1       5       6       7       8       2       
      1       5
      1       2       4       6       5

5       1       2       8       7       6       5
      1       3       4       6       5
      1       3       4       2       8       7
      1       3       4       6       7
      1       2       4       6       7
      1       2       8       7

7       1       5       6       7
      1       5       6       4       2       8       
      1       5       6       4       2       8      
      1       3       4       2       8       
      1       3       4       6       7       8
      1       5       6       7       8 

8       1       2       8
      1       2       4       6       7       8 
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The following figures show the best path which represents the candidate route from the source node 1 to the 
destination nodes. The horizontal axis represents the tour number and the vertical axis represents the number of 
ants. 
 

 
Fig 5 iteration number and the number of Ants for the destination node 4. 

 

 
Fig 6 The iteration number and the number of Ants for the destination 5. 
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Fig 7 The iteration number and the number of Ants for the destination 7. 

 

 
Fig 8 The iteration number and the number of Ants for the destination 8. 

 

5.  Example number 2 

We consider a network with 8 nodes taken from [10].  Each link represented by a triple-group (D, B, C), given its 
value randomly as shown in Fig.5 and compare the results with [10].Assuming the source node n0 is node 1, 
destination node set U= {2, 4, 5, 7} as shown in the above figure. By the algorithm for finding the k shortest paths 
in reference [4] with smallest bandwidth constraint B=70, we can find the candidate route set from source node 1 
to each destination node, as shown in Table 2. 
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Table 2. The candidate route set from source node 1 to each destination node 
 

 
 
We find the multicast tree as shown in Fig.6 with cost=63. 

 

5. Conclusion 

   This Ant algorithm is uesd for solving QoS multicast routing problem based on bandwidth and delay constraints. 
By comparing the previous results we observe that the multicast tree obtained by the proposed Ant algorithm is 
quite similar to the multicast tree .This means that the proposed Ant algorithm is working properly.  
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Abstracts 

      In recent years, many governments have worked to increase openness and transparency in their actions. Information and 
communication technologies (ICTs) seen by many as a cost-effective and convenient means to promote openness and 
transparency and to reduce corruption. This paper explores the potential impacts of ICTs – especially Anti-Corruption 
Commission (ACCs) – on cultural attitudes about transparency and aims at providing a better understanding of the underlying 
factors and dimensions that describe service delivery in an ACC and highlight the factors that incorporates a critical 
contribution to the success in service provided by an ACC through suggestion the Critical Success Factors (CSFs) at 
Implementation. Therefore, it expands the scope of service delivery research in an ACC context, stating the need for more 
research to be conducted regarding the new service deliveries in an ACC using CSFs, by identifying the potential success of 
future projects, a number of implications for public sector as well as administrators become known. The paper builds on 
merging the best practice technologies with existing literature that advocates the use of CSFs, to study the implementation of 
these services and proposed a model that incorporates the determinants of success for the service through a set of variables, 
which is believes to help with the empirical research of CSF in service delivery. The suggested approach  attempts to bring 
experience in leadership and coordination of work theory and practice together by synthesizing the existing literature with real-
life experience and contributes to an ACC implementation by developing KPIs dashboard  that takes under consideration 
important  CSF for implementing service delivery. 
 
Keywords: Information & Communication Technologies (ICT); Institutional; Anti-Courrption, Open Data Services, Critical Success Factors; 

1. Background 

In recent years, many governments have worked to increase openness and transparency in their actions. 
Information and communication technologies (ICTs) are seen by many as a cost-effective and convenient means to 
promote openness and transparency and to reduce corruption. E-government, in particular, has been used in many 
prominent, comprehensive transparency efforts in a number of nations. While some of these individual efforts have 
received considerable attention, the issue of whether these ICT-enabled efforts have the potential to create a 
substantive social change in attitudes toward transparency has not been widely considered [1]. 



 Mazen Al Arsalania, Dr.Salahideen Alhaj 

© Elsevier Publications 2014   2 

1.1.1. Why to use ICT for Governance? 

 ICT is a fast-evolving sector. A number of disruptive changes have taken place in recent years and call for a new 
strategy to provide guidance on institutional interventions related to ICT. The field of ICT work for governance is 
still so new that most of the initiatives reviewed were yet to be evaluated; nor were steps taken to ensure evaluative 
work in the future (establishment of baselines, monitoring procedures, etc.). Furthermore, with the rapid 
developments that mobile telephony is undergoing, the availability of oversight studies for triangulation purposes 
were limited as only the most recent research, dating back no more than 2-3 years, holds relevant lessons learnt for 
today’s strategic orientations. Finally, information on donor ICT activities at global level were difficult to obtain 
due to decentralization of programming activities to country level coupled with weak mechanisms for institutional 
learning. On the other hand, data governance is the practice of managing the availability, usability, integrity and 
security of enterprise data to maximize return [2, 3], Combines the disciplines of data quality, data management, 
data policy management, business process management, and risk management into a methodology that ensures 
important data assets are formally managed throughout an enterprise [4]. The challenge lies in how it must work, 
through collaboration between IT and business, and a cross business units. This challenge is one of 
implementation: creating the necessary communication, power sharing, and accountability. 

1.1.2. Transparency(Government Open Data) 
 
Transparency as an international issue, rise up after World War I in the post-war negotiations [5]. Pursue 

transparency was a slow process and took considerable time for many nations. As of September 2013, at least 95 
countries had nationwide laws establishing the right of, and procedures for, the public to request and receive 
government-held information [6]. Transparency and the right to access government information are now 
internationally regarded as essential to democratic participation, trust in government, prevention of corruption, 
informed decision-making, accuracy of government information, and provision of information to the public, 
companies, and journalists, among other essential functions in society [7,8,9,10].  Government transparency 
generally occurs through one of four primary channels [11]: 
 Proactive dissemination by the government; 
 Release of requested materials by the government; 
 Public meetings; and 
 Leaks from whistleblowers. 
Transparency refers to a process by which reliable, timely information about existing conditions, decisions and 

actions relating to the activities of the organization is made accessible, visible and understandable[12]. Open data 
is a global movement for open government data as a strategy for transparency, efficiency and innovation. The first 
government open data portals were established in 2009 by the US and UK. Thus, open data is the rare 
technological advance being implemented simultaneously and concurrently in the developed world and the 
developing world. A global partnership is working to implement government open data and establish a sustaining 
ecosystem. Representatives of developed and developing nations work as co-equals.  

1.1.3. Accountability 

   Accountability is an amorphous concept that is difficult to define in precise terms. However, broadly speaking, 
accountability exists when there is a relationship where an entity, and the performance of tasks or functions by that 
entity, are subject to another’s oversight, direction or request that they provide information or justification for their 
actions. Therefore, accountability can be achieved through two distinct stages:  
 Answerability and  
 Enforcement. [13] 
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 Answerability refers to the obligation of the government, its agencies and public officials to provide information 
about their decisions and actions and to justify them to the public and those institutions of accountability tasked 
with providing oversight [14]. Accountability ensures actions and decisions taken by public officials are subject 
to oversight so as to guarantee that government initiatives meet their stated objectives and respond to the needs of 
the community they are meant to be benefiting, thereby contributing to better governance and poverty reduction. 
Accountability is one of the cornerstones of good governance; however, it can be difficult for scholars and 
practitioners alike to navigate the myriad of different types of accountability. Recently, there has been a growing 
discussion within both the academic and development communities about the different accountability typologies. 

1.1.4.  Productivity 
 
A measure of the efficiency of a person, machine, factory, system, etc., in converting inputs into useful outputs. 

Productivity is computed by dividing average output per period by the total costs incurred or resources (capital, 
energy, material, personnel) consumed in that period. Productivity is a critical determinant of cost efficiency [15]. 

1.1.5. Accuracy 
According to ISO 5725-1, [16] the terms trueness and precision are used to describe the accuracy of a 

measurement. Trueness refers to the closeness of the mean of the measurement results to the actual (true) value and 
precision refers to the closeness of agreement within individual results. Therefore, according to the ISO standard, 
the term "accuracy" refers to both trueness and precision. 

1.1.6. Efficiency  
Efficiency is about doing things in an optimal way, and it is effort, process, goal , and  time oriented[17].  

1.2. Corruption  

Public sector corruption is a key barrier to effective service delivery and an impediment to economic growth 
and development [18]. Corruption defined as, "an incident where a bureaucrat (or an elected official) breaks a rule 
for private gain"[19]. 

2. Critical success factors 

Critical Success Factors (CSF) defined as "those few things that must go well to ensure success for a manager 
or an organization, and, therefore, they represent those managerial or enterprise area, that must be given special 
and continual attention to bring about high performance. CSFs include issues vital to an organization's current 
operating activities and to its future success "[20]. 

3. Proposed Approach  

Electronic government (e-government) suggests the use of information technology (IT) and systems to provide 
efficient and quality governmental services to citizens, employees, businesses and agencies. Moreover, it increases 
the convenience and accessibility of government services and information to citizens. The multiplicity of 
anticipated benefits that may stem from the implementation of e-government has led governments to invest heavily 
in technologies and systems. The aim of the governments to provide not only improved and computerized but also 
innovative services in e-government has spanned services innovation literature in the public sector and boosted the 
study of new service development. However, a major portion of the literature on services has concentrated on the 
financial-service sector and hospitality industry, and there has been relatively no significant research on services in 
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e-government and public sector. Moreover, e-government, sometimes perceived as buzzword in public 
administration, implies different things to different stakeholder groups. Despite its numerous benefits – such as 
greater public access to information and a more efficient, cost-effective government – e-government is contingent 
upon the willingness of the citizens to adapt it. Although providing services remains a challenge for researchers 
and practitioners alike, there has been relatively little research exploring the services delivered in e-government. 
To address this gap and under the critical success factors (CSFs) prism, this paper contributes to the providing of 
services in e-government literature by suggesting a model that considers CSF for the implementation of e-
government projects.  

The main argument developed in this paper is that driving success of services in e-government sectors is multi-
faceted. In addition, since the benefits of e-government are much anticipated by governments, the financial 
investments involve high risk, it is necessary to suggest a model based both on previous literature in the field (best 
practice), and research, which will take under consideration the majority of the factors that secure the successful 
outcome of future investments and providing services in e-government.  

3.1. Anti-Corruption Commission Success Factors  

      The researches of business development and concurrently with the best practice experiments has been approved 
of consideration of ICT as an important success key factor of any ACCs due to the adoption of it in the tools as 
well as process. One of big advantage to assure a successful integration and driving of ICT in (ACCs) is to set the 
critical success factor (CSF) as an element that is necessary for a ACCs to achieve its mission. In developing ACC 
Key Performance Indicators (KPIs) dashboard, authors consider the triangle: People, Technology, Process (PTP) 
Which are the most fundamental elements of any business. The details of each factor in PTP triangle (People, 
Technology, and Process) as shown in table 1. 
 

Table 1. Triangle Factors (People, Technology, and Process) 
CSF KPI indicator table 

  People  Technology Process 

1 Manager’s attitudes and behavior accuracy of structured data Restrictive laws and Regulations 

2 Resistance to change accuracy of non-structured data One year budgets 

3 Conflicts of interest value of structured data Intergovernmental relationships 

4 Turf and conflicts value of non-structured data Project size 

5 Privacy concerns Usability organizational diversity 

6 Environmental context (social, economic, 
demographic) Security issues Lack of alignment of organizational goals and 

project 

7   Technological incompatibility Multiple or conflicting goals 

8   Technology complexity Autonomy of agencies 

9   Technical skills and experience Policy and political pressures 

10   Technology Invention   

 
 
These factors should be in the boundaries of the triangle, as the most CSFs inherits, see Fig. 1. 
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 Fig. 1.  Critical Success Factor  

 
The main goal of ACC is to capture, to manage, to use, and to analyze the information. To assure a successful 

business integration, a CSF of data quality and accuracy should be considered, the ease of use, the functionality 
and usability of ICT should stabilized with the security based on the rule of Security, Functionality, and Ease of 
Use Triangle [21]; high security will affect the ease of use and the functionality and vice versa, see Fig. 2. 
Complexity and Invention of technology are also constraints that can potentially affect the results of IT projects, 
the lack of relevant technical skills within the project team has been founded to be an important factor, and finally 
integrating different firms by unification the technology with increase the CSF of adopting the technology to reach 
the aim.     

 
 
 
 
 
 
 
 

 
Fig. 2. Ease of Use Triangle 

3.2. Key Performance Indicators (KPIs) 

The proposed approach aims to highlight and implement the factors that incorporates critical factors 
contributing to the success in service provided by ACC. 
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3.2.1. Design/methodology/approach 

The approach built on the existing literature that advocates the use of critical success factors (CSFs) to study the 
implementation of these service deliveries, Suggest a model that incorporates the determinants of success or failure 
for the service through a set of variables.   

3.2.1.1. The Equation  

                         (           )   (           )   (           )                                           (1)                        

  

Where: 

    
                            

          
  

 

    
                            

              
  

 
 

    
                            

              
  

3.2.1.2. Best Practice  
 

     What is more important: people? Process? or technology? One of the most acceptable conclusion to drive an 
organization to become high ranked, from social and collaborative and successful enterprise perspective is treating 
people, process, and technology equally, while others focusing on process, then people and finely technology when 
they reforming their business, with the ICT invention revolution we might think role of technology.  The author 
believes that the success key of any organization is the people, whose who driving the processes and building the 
technology. As we need to focus our attention on people, process and technology, but still people drive both.  

3.2.1.3. Weight  
 

It is safe for to conclude that we weight the people then the technology and finally the process, see Fig. 3. 
 

 
 

 

 

                       Fig. 3.Weight Value 
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3.2.2. Factors Table 
 

              KPI shown in tab.2.    Tab.2. KPI  

 
 

3.2.3. Gauge 
Gauge shown in fig.4. 

 

 
Fig.4. Gauge 

 

3.2.4. Research limitations/implications  

The approach contributes to the ACC implementation literature in terms of suggesting a factors that takes under 
consideration important CSF for implementing service delivery. 
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3.3. Findings  

The proposed framework, which is believes to help with the empirical research of CSF in service delivery 
framework attempts to bring experience in leadership and coordination of work theory and practice together by 
synthesizing the existing literature with real-life experience. 

4. Conclusion  

The research aims at providing a better understanding of the underlying factors and dimensions that describe 
service delivery in ACC and e-government through the suggestion of a factors that takes under consideration 
important CSF for implementing those services. Therefore, it expands the scope of service delivery research in e-
government context, stating the need for more research to be conducted regarding the new service deliveries in e-
government using CSF. By identifying the potential success of future projects, a number of implications for public 
sector as well as administrators become known. 
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Five Fold Symmetric Photonic Quasi-Crystal Fiber for Dispersion 
Compensation from S to L- Band  
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Abstracts 

A highly dispersive dual core quasi-periodic photonic crystal fiber is proposed for chromatic dispersion compensation. The 
dispersion for the dual concentric core fiber is optimized to compensate the chromatic dispersion with a high negative dispersion, 
accomplishing the communication bandwidth from S-band (1460 nm) to L-band (1625 nm). By precise control of structural 
parameter we have achieved a maximum dispersion of -18,838 ps/nm-km with the phase matching wavelength centered around 
1.55 m.  We also numerically investigate the influence of structural parameter and doping effects and its response on peak 
dispersion parameter. 
 
Keywords:Photonic crystal fibers; Dispersion Compensation Fiber; Dual Core PCF;PQF;Penrose tiling;  

1. Introduction 

Photonic crystal fibers (PCF) are a special class of optical fibers with a significant dielectric layout, which 
incorporates unique optical properties [1]. Guiding of light is accomplished by a highly regular array of air holes in 
a background of silica matrix running along the full length of the fiber. PCF have gained significant interest in 
researchers due to exceptional optical properties such as wide band single mode operation, flexibility in controlling 
effective area, nonlinearity and dispersion parameters. The manipulation of photonic cladding parameters allows the 
photonic crystal fibers to exhibits unique dispersive properties to be tailored easily for specific applications. These 
dispersion effects can be used to realize set of functionalities, including beam shaping such as optical pulse stretching 
[4], super continuum generation [2], harmonic generation [3], polarization mode dispersion [10] and dispersion 
compensation [5-8]. 

Recent advancement in optical communication networks, have progressed towards higher transmission capacity 
and demand for huge bandwidth have compelled the optical network to adapt Dense Wavelength Division 
Multiplexing (DWDM)[9].  As the transmission bandwidth is fixed, allowable dispersion values are inverse 
proportion to the square of the optical pulse compression transmission bit rate speed. So, the compensation of 
accumulated chromatic dispersion over transmission bandwidth become crucial for optical networks and nonlinear 
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applications. Single-mode fibers, used in high-speed optical networks, are subject to chromatic dispersion that causes 
pulse broadening depending on wavelength, and Polarization Mode Dispersion (PMD) depending on polarization 
states [10]. The signal degrades and limits the distance a digital signal can travel before needing regeneration or 
compensation. An optical network, operated at 1550 nm using a standard ITU G.652 fiber having chromatic 
dispersion of 17 ps/(nm-km) curtails to a maximum transmission distance of 60 km. Penalties incurred by chromatic 
dispersion can be minimized using negative dispersion compensating fibers (DCF) [11]. The commercial dispersion 
compensation fibers for few tens of kilometers are employed for dispersion management usually having negative 
dispersion in the order of few hundred ps/(nm-km). But, Photonic Crystal Fibers (PCF) can speculate very high 
negative dispersion due to high index contrast between core and conformable cladding. PCF structures with high 
index inner core and a defected ring of reduced holes in the cladding comparable to dual core geometries have 
accomplished dispersion as high as -2200 ps/(nm-km)[13]. In this paper, we have proposed a Quasi-periodic fiber 
structure which are self-similar lattice generated by inflation-deflation procedure of matching rules with long-range 
order with no periodicity. It has been evident that quasi-periodic structures can give rise to unusual phenomena and 
desired properties like large cut off ratio for endlessly single mode operation, ultra-flat dispersion, etc., not been 
observed in periodic structures [7],[12]. 

This research work targets on the design and analysis of a novel type of dual-core PQF. First, it is demonstrated 
that by befitting structural and material parameters, and then the geometrically modified lattice structure may result 
in very high values of negative dispersion parameter within the spectral range of optical fiber communications 
windows. Next, a parametric investigation is carried out focusing on the impact of various structural and material 
parameters optimizing on the dispersion profile of the proposed PQF. 

2. Theory and Design of a Dual-Concentric-Core PCF 

2.1. Proposed Structure 

We have illustrated the transverse cross section of 5-fold DC-PQF in Fig. 1. Quasi-crystals are crystals in which 
they have long-range translational and orientational orders. However, the translational order is not periodic and the 
structure does not necessarily have crystallographic rotational point symmetry. These structures reveal more 
significant attributes than the stereotyped PCFs, due to the degree of freedom that has been concealed in aperiodic 
structures. The proposed PQF structure is formed by two types of rhombic tiles, thin tile with angles of 36 & 144, 
and thick tile with angles of 72 & 108. The resulting connected space-filling packing of unit cells is called Penrose 
lattice. The inner core and the surrounding air holes are constructed on the base of 2-dimenstional Penrose lattice. In 
our analysis the refractive index of fused silica as a function  is approximated using three term sellmeier equation 
[14].  
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Where,  is the wavelength, n the refractive index as a function of , ai  the oscillator strength, and bi is the 
oscillator resonance frequency. The inner core of PQF, with a diameter of 1.7µm (dcore) is doped with very low 
concentration of Germanium contributing an index difference of 2.75%. The outer defected core is a pure fused silica 
core formed by eliminating the second ring of 15 air holes.  Inner cladding is formed between the two cores with 
hole diameter of 2.2µm (d1). We have maintained 2.3 µm between core to first cladding ring and thereby the lattice 
constant or pitch () was maintained to be 2.3µm.  In this design, we have designated outer cladding air holes with 
two different diameters 1.8 µm (d2) and 0.7 µm (d3). The air hole in the cladding depresses the average index of the 
cladding region and confines light within the central core. The highest negative dispersion can be tailored with 
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suitable design of these three parameters d1, d2 and d3 and with careful doping concentration of core diameter the 
phase matching peak wavelength can be shifted to a commodious value. The air filling ratio of the lattice with 
0.96(d1/), 0.87 (d2/) and 0.27(d3/) for inner and the outer core is maximized by the quasi-lattice distribution.  

Fig. 1. Cross section of the proposed 5-fold DC-PQF 

2.2. Theoretical Analysis  

The calculation of the dispersion properties of PCF modes requires a highly efficient numerical method. At 
present, the modal solution approach based on the FEM is more flexible than most approaches as it matches well to 
the complex structural properties of PCFs such as different photonic-crystal lattice geometries, non-perfect lattices 
(PQF) and holes, asymmetries, different materials, and so on. In this research work we employed finite element 
method (FEM) with anisotropic perfectly matched layers (PML) to assess the effective index of the core mode in 
PQF. The PQF cross section shown in fig. 1, with a finite number of air holes is divided into homogeneous subspaces 
where Maxwell’s equations are solved by accounting for the adjacent subspaces. These subspaces are triangles that 
allow a good approximation of the circular structures. Using the anisotropic PML from the Maxwell equations the 
following vectorial equation is derived [15]: 

    
1 2

0 0
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Where, k0 is the free space wavenumber, and E is the electric field vector. The PML can have arbitrary thickness 
and is specified to be an absorbing materials. The materials has anisotropic permittivity []PML and permeability 
[]PML that match the physical medium outside the PML in such a way there are no reflections at the boundaries.  
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where L is a rank 2 tensor. For a PML that is parallel to one of the Cartesian coordinate planes, L becomes diagonal,  
which is given by  

 sxzyxx ssL  ,  syxzyy ssL  ,  szyxzz ssL   (6) 

The parameters sx, sy, sz are the complex valued coordinate scaling parameters. By assigning suitable values, the 
PML can absorb the waves travelling in a particular direction. The real part of sx, sy, sz  affects how fast an evanescent 
wave decays in the PML region [15]. 

The concept of a dual concentric-core PCF is similar to that of a directional coupler which can be analyzed using  
the coupled mode theory. The central core and the outer core behave as two parallel waveguides, and the high 
dispersion results from the coupling between the two waveguides. It is found that the effective refractive index of 
the inner core mode and outer core mode matches with each other at phase matching wavelength (p) fig. 2(b). Before 
the phase matching wavelength fig. 2(a) ( < p), the field distribution of the inner core mode is confined within the 
central core and is a Gaussian shape. After the phase matching wavelength (>p) fig. 2(c), the fundamental mode 
field distribution is in the outer core region. Due to the redistribution of modal fields, there is a rapid change in the 
slope of effective index around the phase matching wavelength, leading to a large negative dispersion [8]. 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2. Mode confinement in PQF (a) Inner Core mode (b) Combined inner and outer cladding mode (c) Outer cladding mode (d) Variation of 
effective index with wavelength for DC-PQF, a curve with circle corresponds to fundamental core mode and square symbol curve represents 

outer cladding mode. 

The dispersion of the PQF can be expressed as the sum of material dispersion and waveguide dispersion 
approximately. As the effective refractive index (neff) is estimated as a function of wavelength, then dispersion 
parameter can be computed from the equation (7), as 
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The dispersion value becomes maximum if the wavelength matches the phase matching wavelength [16]. 
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We can infer from the above equations the peak dispersion totally depends on the coupling coefficient  and the 
index slope between the inner core mode and the cladding mode at phase matching wavelength (p). From the 
equation (8) and (9) its evident that, if the inner-core mode and the outercore mode are easy to couple, a big coupling 
constant 𝜅 is obtained, leading to a low peak dispersion value and a broad FWHM. Instead, if there is a hard coupling 
between the two modes, 𝜅 is small, leading to a high peak dispersion value and a narrow FWHM [16]. Its observed 
from the fig. 2(d) fundamental mode field distribution confined within the core and the second order mode trapped 
within the outer core twitch towards each other as the operating wavelength changes. It is indisputable that at a point 
of inflexion fig. 2(d) (p = 1.55µm) slope of effective refractive index changes due to coupling of mode energy from 
inner to outer and contrariwise. At phase matching condition the effective mode field area of 3.4 µm2 inflates to a 
very large value of 184.76 µm2. The splicing loss with standard SMF28 is minimized to a large extent as the effective 
mode area is in agreement with single mode fiber. After the phase matching wavelength 1.55 µm the inner core 
fundamental mode totally relocates to outer core and vice versa. Even though the analysis is carried out for many 
phase matching wavelength, for discussion purpose 1.55 µm is taken into account. The modes of single-material 
PCFs are inherently leaky because the core index is the same as the index of the outer cladding region without air 
holes. Since in our proposed design the core is doped with an index difference of 2.75% of Ge, the confinement loss 
is reduced as the index difference enhances the guiding modes.  The confinement loss is deduced from the value of 
neff  as 

Confinement Loss = 8.686 Im[k0 neff] (10)  

in dB/m, where Im stands for the imaginary part of effective refractive index. The confinement loss was 3.6 x10-6 
dB for inner core mode and increases to 1.02 x 10-3 dB for the combined mode but still the loss is computed to be on 
the lower side. 

3. Analysis of Geometric parameter influences on optical property 

3.1. Doping influence on the Dispersion parameter  

It is noteworthy to disclose the fact that material dispersion strongly affects the performance of PCF-based devices 
designed to operate in a low-dispersion regime, with a significant effect on total device dispersion.  The material 
dispersion also changes with the type of dopant used during glass fabrication. Therefore, it becomes quite crucial to 
investigate how different percentage of doped silica glasses affect the PCF response. In our analysis, we have 
investigated that the  phase-matching wavelength shifts as a function of doping percentage, further the radius of first 
cladding ring is varied showing a very high deviation in the dispersion parameter.  From the fig. 3(a) it is evident 
that when d1 = 2.2µm, d2 = 2.0 µm, d3 = 0.7 µm, and dcore = 0.85 µm, the phase matching wavelength is at 1.54 µm 
for an index difference of 2.71% with dispersion parameter reaching -17,312 ps/(nm-km). When index difference is 
increased, the phase matching value relocates towards higher wavelength of 1.55 µm for 2.75%. The dispersion 
value for the above index variation falls at -17,312 ps/(nm-km) to -18,838 ps/(nm-km) respectively for index 
variation of 2.71% to 2.75%.  
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Fig. 3.Variation in dispersion parameter due to (a) Core Doping Percentage (b) Core radius 

3.2. Core Diameter influence  

We have considered influence of core diameter on the shift in the dispersion property. Keeping the doping 
percentage constant at 2.75% and d1 = 2.2µm, d2 = 2.0 µm and d3 = 0.7 µm the core diameter was varied from 0.8 
µm to 0.9 µm in steps of 0.025 µm. From the fig. 3(b), we can apprehend that the phase matching wavelength shifts 
to a greater extend with maximum dispersion of -21,619 ps/(nm-km) at 1.50 µm to -17,168 ps/(nm-km) at 1.595 µm. 
This result implies that PCF fabrication must be carefully controlled in order to keep the core radius as close as 
possible to the designed value at desired wavelength [17]. 

3.3. Influence of d1, d2 and d3 parameters 

Eventually the structural variation of d1, d2 and d3 also have influence on the peak dispersion and phase matching 
wavelength. Keeping the doping percentage constant at 2.75% and dcore = 0.85 µm, d2 = 2.0 µm and d3 = 0.7 µm the 
d1 diameter was varied from 2.1 µm to 2.3 µm in steps of 0.05 µm (fig, 4(a)), the dispersion parameter takes high 
values of -24,356 ps/(nm-km) and decreases to -9,121 ps/(nm-km), but the phase matching wavelength increases 
from to 1.49 µm to 1.61 µm.  Interestingly the phase matching wavelength gets perturbed even with variation of d2 
diameter.  Preserving the  dcore = 0.85 µm, d1 = 2.2 µm and d3 = 0.7 µm the d2 diameter was varied from 1.9 µm to 
2.1 µm in steps of 0.05 µm. It was recognized from the fig. 4(b) that the shift in the phase matching wavelength was 
not pronounced as much as compared to the diameter variation of d1 parameter. The dispersion was downsizing as 
the d2 diameter increases, but a minimum dispersion of -15,818 ps/nm-km occurred for d2 = 2.10 µm. 

Similarly, maintaining other parameters constant d3 was altered from 0.7 µm to 1.1 µm. From the analysis show 
in the fig. 4(c) maximum dispersion of -18,838 ps/(nm-km) is occurring at 0.7 µm  and decreases as the d3 progresses. 
In the present proposed PQF design, the number of holes with diameter d3, d2 and d1 were 70, 50 and 5 respectively. 
The dispersion properties and phase matching wavelength of the PQF varies as a function of air filling fraction, 
contributed by different composition of air holes diameter. The optimized dispersion was found to be maximum at 
1.55 µm with -18,838 ps/(nm-km) for d1 = 2.2 µm, d2 = 1.9 µm and d3 =0.8 µm. From the above analysis, we have 
to underline the fact that, the bandwidth is narrow when dispersion parameter was at its highest value and increased 
as the dispersion decreased. There is generally a trade-off between the highest dispersion with bandwidth, which can 
be optimized by careful selection of holes diameter [16]. 
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Fig. 4. Variation in dispersion parameter due to (a) only d1 hole variation (b) only d2 hole variation (c) only d3 hole variation 

4. Conclusion  

In this paper, we have thoroughly explored the possibilities of various structural parameters and their influences 
on the peak dispersion parameter conjointly with shift in phase matching wavelength. By varying the sizes of air 
holes, we obtained a maximum negative dispersion of -24,356 ps/(nm-km) for our proposed PQF. The design was 
optimized for -18,838 ps/(nm-km) at phase matching wavelength of 1.55 µm. We conclude, with optimized structural 
parameters and with low confinement loss, our proposed five fold symmetric dual core PQF is envisaged as a 
dispersion compensating fiber. 
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Abstract

The paper focuses on the performance of stock markets in two oil-producing countries with different economic history and

diverse political background. We try to estimate savings in use of paper associated with the most recent advances in ICT that

allowed substituting for paper-based records and evidence of stock market transactions in two countries: Kazakhstan and Oman.

These countries have potential to be economic and financial hubs in their respective regions in Asia. Therefore, there is a great

need  for  modern  and  efficient  institutions  and  organizations  that  support  business.  However,  with  fast  development  and

dynamic growth  often  come  environmental  issues,  when  profit-maximizing principle  dominates  responsibility  for  fellow-

citizens and the environment. There are many well-known cases of adverse socio-economic effects of pollution and shortsighted

exploitation  of  renewable  and  non-renewable  resources.  We  focus  on  a  gentle  topic  of  gains  from  implementation  of

information and telecommunication technologies for the purpose of serving the needs of stock markets. We estimate the scope

of savings of paper used traditionally for recording and servicing transactions at a stock exchange. Using real-life data on the

number of transactions at two stock markets, in Almaty and in Muscat, we are able to define the ICT environmental impact in

terms of: (1) number of A4 sheets, (2) tons of pulp, and (3) number of trees saved. According to our estimations, the influence

of substituting paper-based records and documents with electronic forms of records and documents saves every year not only

money.  We conclude that  implementation of the ICT at institutions that serve businesses may make economic growth and

development greener than before. 

Keywords: ICT; stock markets; paper; 

1. Introduction

There is a multitude of empirical studies on emerging economies that focus on environmental issues. The reason

is  in  a  well-known  fact  related  to  common  neglecting  green  aspects  of  economic  policies  and  business.

Shortsighted approach to natural resources management has a long history, and may be found in developed and

developing countries alike. The importance of social responsibility of managers has been hopefully appealing to a

growing  cohort  of  decision  makers.  This  positive  development  one  may  attribute  to  common  presence  of

‘environmentally-conscious’ academic programs at most universities, and growing awareness of chain reactions

initiated by local decisions that adversely affect all Earthlings. With these statements we address globalization

issues, in the tradition of Stiglitz [1]. Offering critique of globalization is not our purpose. This term is used only

for drawing attention to  the fact that  our local decisions DO HAVE GLOBAL IMPACT. Savings we do, and

inefficiencies we allow to last, matter. With our simple study of environmental consequences of implementing ICT

at two stock markets,  we would like to argue that benefits obtained by modern solutions are far-reaching and

complex. The first part discusses background of two stock markets in question and offers a short history of their
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development. The second part offers a review of the motivation for investment in developing countries that, in

turn, defines the intensity of transactions. Third part presents briefly (daily data) for both exchanges and the scope

of savings of paper used traditionally for keeping records and documenting transactions. Fourth part describes

history and operations of the Muscat Stock Market. Fifth part is an empirical study exercise that allows to define

estimated savings flowing from the fact of ICT utilization at institutions managing stock market processes. We

offer results defined also in terms of some environmental units of account. This allows the reader to comprehend

significance of the ICT implementation for even remote regions, as rainforests. Sixth part concludes. 

2. Capital flows, financial intermediation and environmental issues in developing countries

Goetzman and Jorion (2004) propose socio-economic reasons driving investments in stock markets in the 20th

century.  They  suggest  that  demographic  factor  of  being  a  “baby-boomer”,  concerned  about  the  future  post-

retirement income (and consumption), may fuel a specific pattern of behavior [2]. This is simply: (1) saving more

of the current income, and (2) investing it in financial assets with an absolute and relative higher rate of return. As

a consequence,  the appreciation of  financial  assets  results  not  from the ability to  generate  cash flows by the

underlying real assets, but from continuous inflow of capital, fueling prices. We support their claim and we extend

it beyond year 2000. As most of developed countries suffer from the public pension system deficits, with growing

potential for their bankruptcy in the future, rational agents seek to diversify post-retirement income sources and

hedge against the risk of default. This in turn means that private voluntary savings increase. With the available

technology along with liberalized financial accounts in most countries, the capital flows “there and back again”

seeking the maximum rate of return in the global scale, visiting emerging economies. 

According to Henry and Kannan (2006), there are two main reasons driving investors’ decisions about taking

long positions in financial assets traded at stock exchanges in developing countries. The first one is derived directly

from the  portfolio  theory:  stock  market  returns  in  emerging  economies  have  low correlation  with  returns  in

industrialized world [3]. Diversification opportunity creates a potential for higher profits at a reduced level of risk.

The other argument coming from the “conventional wisdom” states that investment in developing countries offer

greater opportunities due to absolute higher growth rates. 

Asian economies have represented a puzzle for economists due to their ability to maintain higher growth rates in

the long run. Krugman (1994) explains this phenomenon, for Asian Tigers offering an argument stating that there

has been rapid capital accumulation made possible by thriftiness of their populations [4]. This argument rejects

suggestions about growth fueled by the changes in the Total-Factor-Productivity. Such interpretation may be valid

for East– and South-East Asian countries, but again fails, when used in explaining performance of the Republic of

Kazakhstan.  In  this  particular  case,  there may have  been many more  factors  in  play that  are  responsible  for

observed macroeconomic results. The Soviet-Union heritage has made it relatively easy to achieve high absolute

rates of GDP growth in the mid-run. Abundance of natural resources, on the other hand, has been a very good

insurance  against  sudden  stops  and  international  liquidity  problems  that  have  been  detrimental  for  economic

growth and development in most African countries for decades [5]. 

Along with capital flowing to developing markets, no matter the actual reasons for these flows, there appears

the need for efficient intermediation between demand for and supply of funds. This role is entrusted to financial

markets,  and  to  stock  exchanges  in  particular.  Vast  and  growing  literature  covers  environmental  threats  and

resonsibilities of businesses for protecting natural environment. There is no, however, according to our literature

review, any publication that seeks a link between financial intermediaries and their environmental impact.  
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3. Kazakh Stock Exchange in brief

The development of Kazakhstan after 1991 is characterized by large-scale and fundamental changes of socio-

economic system. Achievements cover, among others, a legal framework, privatization of economy, vibrant and

expanding private sector. Despite these achievements, there are still problems with stability of the financial sector,

especially when one considers stability and liquidity of the banking system. Due to well-balanced policies and

direct government support, Kazakhstan has survived a series of downturns and has been able to recover relatively

quickly from the 2008-financial crisis. 

On November 15th, 1993 Kazakhstan introduced the national currency – tenge. On November 17th, in 1993– the

National  Bank of the Republic  of Kazakhstan together  with twenty three leading domestic  commercial banks

created a currency exchange. The previously existed Center of Interbank Currency Transactions (the Currency

Exchange) was the structural subdivision of the central bank. The main objective of the new institution was to

assist in managing the new national currency. As the legal entity, the exchange was registered on December 30th, in

1993  under  the  name Kazakhstan Interbank Currency Exchange.  During the  first  two  years  of  existence,  the

Exchange has been organizing trades only in foreign currencies. However in August 1994, the Exchange Council

charged the Exchange Board with the task to work out the issue related to the Exchange service development on

the securities market, and for reflection on further Exchange activities. The general meting of its shareholders

decided to change the Exchange name to "Kazakhstan Interbank Currency and Stock Exchange in the middle of

1995. After adopting of the Temporary statute about securities issue and circulation and about the stock exchange,

which was confirmed by the resolution of the Cabinet of Ministers of Kazakhstan dated October 3 of 1994 №

1099, the stock exchange’s activity became subjected to licensing by the Ministry of finance of Kazakhstan. Before

that time the law of Kazakh SSR "About securities circulation and stock exchange in Kazakh SSR ", dated June

11 of 1991, provided only for registration of stock exchange by the republic’s Ministry of Finance. The necessity to

receive license for conducting activity, as the stock exchange, was included also into the decree of the President of

the Republic of Kazakhstan. Functions of the licensor were given from the Ministry of Finance to the founded

again National securities commission of Kazakhstan. On October 2 in 1995, the stock exchange received license №

1 for conducting stock exchange activity at securities market. However acting of the license was limited with the

right of organizing trades in government securities only. Trades in government securities were first held at the

stock exchange on November 14 in 1995. At that time, because of various reasons, stock exchange segment of the

government’s debt instruments market took a little stake. Trades in government bonds had an episodic irregular

character, and in one year – on September 20 of 1996 the stock exchange had to interrupt trades in these securities.

In  1997  trades  in  government  securities  were  not  held  at  all.  Activation  of  stock  exchange’s  market  of

government’s debt instruments started only in the year 1998 – after accumulative pension system was started in

Kazakhstan.  On  the  reason  the  mentioned  decree  of  the  President  of  the  Republic  of  Kazakhstan  contained

prohibition for the stock exchange to act as commodity exchange, by the request of licensor the stock exchange

was renamed and currency component was excluded from its name. On April 12 of 1996 the stock exchange was

re-registered under the name "Kazakhstan stock exchange", and on November 13 of the same year it got unlimited

license of the National securities commission of Kazakhstan for organization of trades in securities. Together with

the efforts, which were made for development of the organized securities market, the stock exchange worked at the

development of futures market. In the beginning of 1996 there was carried out the work on creation of normative

base, which regulated stock exchange’s futures contracts market, and in May of the same year currency futures

market was opened. Unfortunately, the first attempt to open this market was lacking vitality, and trades in futures

contracts were interrupted in February of 1998. And only in March of 1999 it became possible to restore this sector

of the market. Now, the Exchange is a universal financial market, which can be conditionally divided into five

major sectors: the foreign currency market, the government securities market, the market of shares and corporate

bonds, the repo operations market, the derivatives market [6]. 

3
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Kazakh Stock Exchange (KASE) in Almaty is currently the leading capital market in Central Asia. It has been

equiped with the most modern technologies for keeping records, placing buy&sell orders, settling transactions, and

managing  information.  In  this  case,  one  could  observe  unintended  green  solutions  that  result  from  simple

implementation of the most modern IC technologies. 

4. History and operations of Muscat Securities Market in brief

The domestic market for financial instruments was established in the Sultanate of Oman in the late 1980s. The

legal basis was the Royal Decree (53/88), issued on 21 June 1988 to regulate and control the Omani securities

market. The economic situation and the nature of the domestic economy back then did not demand capital for

business projects to be supplied via a stock market. Therefore, the development of the stock market was slow until

financial liberalization at the eve of the new millennium. It was in year 2000, when Oman became a member of the

World Trade Organization,  and  started  to  liberalize its  domestic  markets,  including the  stock exchange  –  the

Muscat Securities Market. The MSM has been restructured by two Royal Decrees (80/98) and (82/98). The Royal

Decree (80/98)  dated  November  9th  1998 which promulgated the  new Capital  Market  Law provided  for  the

establishment of two separate entities, an exchange, Muscat Securities Market (MSM) where all listed securities

shall be traded and the Capital Market Authority (CMA) - the regulatory body. The stock exchange in Muscat is a

governmental entity, financially and administratively independent from the regulatory body, but it is in the same

time subject to its direct supervision. There is no doubt that the manner of organizing institutional framework

allows to  enhance  investors'  confidence.  The MSM has  developed its  regulations  to  provide information and

financial data relating to the performance of the market itself and of all listed companies. This is achieved by a

modern electronic trading system, in line with global standards. Such technical setup is easy-to-understand for all

investors, foreign and domestic alike. It ensures transparency of transactions and activities. This is considered to be

one of the main requirements for a modern capital  market.  The existing modern mechanism of clearance and

settlement encourages the flow of foreign investment to the domestic economy. Historians positively evaluate all

reforms and modernization that have taken place since 1970s [7]. The former settlement mechanism involved only

three parties in the clearance and settlement: MSM, Muscat Clearing and Depository Company (S.A.O.C) and the

broker .The newly introduced settlement formula is through a Settlement Bank with a Settlement Guarantee Fund

(SGF). Implementation  of  information  and  telecomunication  technologies  in  the  process  of  trading,  settling

transactions and keeping records has a significant environmental impact that is the subject of the empirical part of

this study. 

5. Vanishing paper and greener stock exchanges 

From the  moment  the  first  stock  exchanges  started  their  operations,  traders,  brokers,  market-makers,  and

supervisors tend to use paper, as a medium for keeping transactions records and documenting flow of ownership,

with buy&sell orders issued. It has been only recently that this paper-consuming approach disappeared. With the

electronic forms of keeping records institutions engaged in managing stock market processes have almost entirely

given  up  use  of  paper.  It  has  been,  however,  impossible  to  estimate  savings  in  this  regard  without  internal,

classified information. What is left for environmental studies, are savings of paper that result from introducing

modern technologies in the process of placing orders at stock exchanges. 

It was still in 1990s that each and every order placed by an individual investor, was documented by one sheet of

A4 paper. As a consequence, each transaction consumed at least two A4 sheets of plain paper. Hopefully, for our

empirical  research such data  on the number  o transactions is  readily available  for most  exchanges with daily
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frequency.  It  is  reasonable  to  provide  a  benchmark  for  the  two  analyzed  stock  markets.  The  London  Stock

Exchange was chosen for this purpose.

Table 1. Number of transactions at stock exchanges daily in 2013.

Stock Exchange Average number 

of transactions 

per day

Sheets of 

paper A4 

saved  daily

Pulp saved per

year in tones

Number of 

trees saved 

per year

Muscat Stock Market (MSM) 1860 [8] 3720 4 107

Kazakh Stock Exchange 4315 [9] 8630 9 248

London Stock Exchange 553042 [10] 116084 125 3343

It appears evident that the current relative size of both analyzed stock markets, in comparison with the London

Stock Exchange, places KASE and MSM far from top global exchanges. However, as one accumulates savings of

paper by adding up all stock exchanges in the world, benefits of ICT employed there start to consitute substantial

part of resources that otherwise would be consumed by regular trading processes. The savings of printing paper are

just an example of complex consequences of using modern technologies.  It  becomes possible  to  formulate  an

observation that  stock markets are  environmentally  friendly,  when their  contribution to  paper  consumption is

considered. It  means that with further intensification of trading in stocks, bonds and derivatives, no additional

demand for pulp emerges. This I attributed solely to the fact of using modern ICT that substituted efficiently for

paper-based records and printed documentation. 

6. Conclusions

According to our recollection, and a vast literature search, this is the first study that tries to associate financial

intermediation, ICT and environemntal effects in developing countries. It seems to be an omitted area, maybe due

to its relatively smaller significance for the global economy and ecology. However, our simple empirical research

still sheds some light on environmental impact of institutions responsible for facilitating business activities. We

claim that without the modern information and telecommunication technologies in place, dynamic growth and

development would cost much more in terms of natural resources consumed. The scope of the research does not

allow to test for net effects, when substitution of traditional means by the ICT is considered. Therefore, as we tend

to follow the initial idea of disclosing environmental impact of financial intermediaries in developing countries,

this is one of future paths to go. It should be obvious that for a formal cost-benefit analysis of ICTs' role in saving

our planet, other benefits, non-paper-related ones, should be included, and environmental costs of using ICT must

never be omitted. It is possible to suggest here the fact of increased energy consumption for electronic forms of

keeping records and communicating between market participants. Adverse effects for wildlife may include whales

stranded by telecommunication waves, non-combustible parts of electronic equipment,  and health problems of

employees using intensively modern technologies that have potentially strong carcinogenic properties. As one can

see,  there  are  also  arguments  against  using  modern ICT,  as their  influence  on the  ecosphere is  not  yet  fully

recognized and understood. This paper is just a tiny contribution to scientific research and a discussion on the

impact of the ICT in developing countries, with focus on financial intermediaries.
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The  21st century  society  is  a  witness  to  the  optimum  use  of  Information  and 
Communications  Technology  (ICT)  in  the  delivery  of  educational  services.  It  is  an 
accepted  fact  that  because  of  the  very  speedy  advancements  in  ICT  vis-a-vis  the 
demand for borderless and offshore education, e-learning was born.  With the birth of e-
learning, schools and universities have now a solution to its desire to increase enrolment 
without having to expand its buildings and other physical structures.

Therefore, aware of the tremendous advantages of e-learning as a practical solution to 
the growing continuing professional education demand of clientele across the globe, St. 
Paul University Philippines (SPUP) started to establish its learning management system 
(LMS) using Moodle as its learning platform in 2006.

For four academic years (AY 2007-2008 to AY 2010-2011), SPUP was pushing for the 
wide utilization  of  e-learning in  the delivery of  its  academic  courses but  there  were 
impediments brought to the attention of management by faculty and students relative to 
ICT infrastructure support.  The perennial problems that were brought to the fore and 
needs  thorough  attention  were  the  inevitability  of  automated  online  registration,  the 
necessity for stable server technology and network connectivity, and the need for wider 
accessibility of the LMS to clientele in the local, national and international market. The 
ICT department of SPUP with its new leadership and team embraced the challenge to 
address all the concerns relative to SPUP’s e-learning services as identified. 

As such, bold initiatives have been undertaken to build a more solid and comprehensive 
e-learning infrastructure  by implementing the latest  ICT innovations  in  hardware and 
software technology and network accessibility, namely: server virtualization technology, 
wireless  mesh  network,  LMS  platform  upgrade,  data  center  power  stability,  UPS 
redundancy,  and  remote  monitoring,  increase  of  internet  bandwidth,  upgrade  from 
copper to fibre optic leased line, and redundancy of internet provision from two separate 
internet service providers (ISP).
 
The steps and processes of implementation relative to the enhancement of SPUP’s e-
learning infrastructure resulting to increased enrolment and utilization of the LMS by both 
faculty and students within the university, in the country, and overseas, is the focus of 
this paper.  
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I. Introduction and Background

The 21st century society, with all its challenges and prevailing conditions, demands 
full  attention  from professionals  and  different  working  groups.  Consequently,  the 
lifestyles of these people change, work schedules are adapted to consumer demands 
and employment criteria are elevated to higher standards. 

In fact, the 21st century workplace is now operating for twenty four hours a week – 
leaving working groups with concerns on how they can divide their time between 
back to school learning opportunities to keep pace with higher employment standards; 
their  working  hours;  and  their  personal  lives.  Responding  to  this,  e-learning  has 
become  a  solution  thought  of  by  both  learning  providers  and  interested  learners 
especially with the onset of highly sophisticated and advanced learning technologies.

Having been aware of the aforementioned expansion in learning delivery,  St. Paul 
University Philippines (SPUP) initiated to explore relevant steps on how to build its 
own e-learning infrastructure. In 2007, through its Information and Communications 
Technology  department,  SPUP has  successfully  set  up  its  Learning  Management 
System (LMS) platform adopting Moodle version 1.9 with its  own desktop-based 
dedicated server. 

Moodle is a Free/Open Source Software (FOSS) that can be freely downloaded from 
the internet. It can easily be customized according to the learning interface needed by 
both online learning facilitators and learners.  Noteworthy of its  features are: chat, 
forum, assignments, wiki, blogs, and online assessment. Such features make possible 
both  synchronous  and  asynchronous  encounter  between  the  online  learning 
facilitators and students; thereby making e-learning very engaging for both beginners 
and experts in utilizing such learning technology.



For four academic years (AY 2007-2008 to AY 2010-2011), SPUP maximised the use 
of Moodle version 1.9 in the delivery of its classes in selected courses such as in 
Nursing and in  Information  Technology.  Within  these  academic  years,  there  were 
concerns  being  raised  to  the  ICT department  especially  those  pertinent  to  online 
registration  and  twenty-four/seven  accessibility  of  the  LMS server.  In  its  goal  to 
provide a better service for SPUP’s e-learners, the ICT department started to gather 
data especially along the concerns raised which can be used as reference in building a 
more  solid  and  comprehensive  e-learning  infrastructure  for  beginning  as  well  as 
expert LMS users. This is coupled with the hope that SPUP’s LMS will cater to the 
University’s vision to extend its academic services across the globe especially to its 
alumni and desiring stakeholders. Such is the premise of this paper presentation.

II.  Methodology, Findings and Processes 

Building a more solid e-learning infrastructure for SPUP started with an assessment 
of the existing processes prior to the implementation of any enhancement initiatives. 
Identifying the most common problems encountered by faculty and students were also 
given some afterthought. This is to establish a more reliable foundation/reference in 
enhancing the desired infrastructure for SPUP’s e-learning services.

The assessment results and the proposed solutions to problems identified are hereby 
presented in detail.

2.1 Assessment Results of the Existing LMS Platform and Server Technology

2.1.1 The Existing LMS Platform

Lacking automation for online registration and confirmation, SPUP’s previous 
LMS Platform using Moodle version 1.9, created problems on accessibility to 
both the learning facilitator and the e-learners on the system. An enrolee has to 
wait  for  the  system  administrator’s  manual  confirmation  before  he/she  is 
officially enlisted into any class. This resulted to problems on timeliness and 
synchronicity  of  start  of  classes.  Based  on  the  feedback  of  the  system 
administrator, it can be annoying to confirm students who enlist one at a time 
especially  if  and when an  official  class  list  is  not  forwarded as  reference. 
Consequently, there is no control and monitoring on the reliability of those 
who  register  on  a  particular  course.  As  the  case  maybe,  the  system 
administrator is then forced to relinquish the responsibility to the teacher to do 



the confirmation as he/she is aware of those officially enrolled in his/her class. 
This is a problem that can be solved by establishing guidelines but if online 
automation  is  embedded  on  the  LMS,  then  such  problem can  be  directly 
addressed.

2.1.2 The Existing Server Technology

Assessing the quality of the hardware that is hosting the server, it was found to 
be not of enterprise quality based on industry standards. The server is on a 
desktop  PC  usually  used  for  gaming.  This  server  is  then  susceptible  to 
breakdown and may be detrimental to the data stored on the LMS. If and when 
a solid infrastructure for e-learning is desired, then the server must be well 
placed on a solid hardware with a corresponding disaster recovery plan.

2.2 Implementing Solutions Vis-a-Vis Assessment Results

2.2.1 Upgrading Internet Connectivity from Copper to Fibre Optic

The first initiative that was introduced to enhance SPUP’s e-learning delivery 
was  to  upgrade  from copper  to  fibre  optic  leased  line.  This  is  to  hasten 
symmetric telecommunications line between the LMS server and its clients. 
From a 4-Mbps optimal bandwidth capability of copper, fibre optic leased line 
has  opened  opportunities  for  SPUP to  further  expand  its  bandwidth  as  so 
needed.  Subscription  cost  is  reasonable  and  course  delivery  service  has 
improved  in  response  to  the  concerns  raised  by  the  users.  From the  said 
project,  the  ICT  team  has  addressed  internet  bandwidth  bottlenecks  that 
formerly restricted seamless course delivery.

2.2.2 Stabilizing Power Supply at the Data Center with power redundancy

It has been observed that Tuguegarao has frequent power outages and voltage 
irregularities  due  to  the  scarcity  of  power  generation  resources  around 
Cagayan province. A 25-kVA backup generator is dedicated to sustain power 
supplied for the data center in case of power outage. A supplemental 10-kVA 
online UPS was installed to regulate voltage irregularities. It also serves as a 
power redundant equipment to sustain operations for at  most one hour and 
fifteen minutes in case of low power supply or blackouts. An interface card 
was added on the online UPS to monitor such voltage irregularities and it was 
observed that in some occasions voltage supplied varies from 220 to 190 volts. 



These  irregularities  definitely  pose  possible  damage  on  the  different  ICT 
equipment. To prohibit occurrence of such problem, online UPS redundancy 
was also employed. Two 2-kVA UPS are connected to the different servers. 
With such project, problems pertinent to sustainability of LMS service were 
addressed. 

2.2.3 Redundancy of Internet Provision

One concern  beyond  the  University’s  control  is  the  continuous  of  internet 
connectivity  from  internet  service  providers  (ISP).  Snap  in  connectivity 
definitely  hampers  course  delivery  targets.  To  ensure  continuous  internet 
provision, the University has to contract two big separate ISPs. Subscription 
cost is higher but service sustainability is SPUP’s priority.

2.2.4 Server Virtualization Technology

The efficiency of a system is only as good as the server. Without an enterprise-
grade server, the LMS may not be as sustainable. Looking through the latest 
innovations  in  server  technology,  the  proponent  discovered  that  server 
virtualization technology is cost-effective and manageable.

Server  virtualization  is  an  answer  to  the  growing  expenditure  in  server 
procurement. In server virtualization, one physical machine can host as many 
virtual machines/servers relative to the hardware specifications. As a result, 
ample amount is saved in electric consumption. More so, this novelty in ICT 
ensures stability of online services because a scalable host machine must be 
used  to  be  able  to  host  other  virtual  servers  concurrently.  And  more 
importantly,  such set-up  allows  back-up and restoration  of  a  virtual  server 
hosting an application thereby assuring users of accessibility for twenty four 
hours a day.  With virtualization, an ongoing preventive maintenance will not 
impede the functionality of  the server as  this  can be readily transferred to 
another host machine. This cannot be readily done in a traditional data center.

Server virtualization is working well for St. Paul University Philippines. The 
LMS is being hosted by a virtual  server and is  working efficiently for the 
online students as well  as the faculty.  At present,  SPUP has a stable LMS 
infrastructure  thereby enabling  it  to  extend its  online  courses  to  the  local, 
national  as  well  as  the  international  market.  With  an  enterprise-grade  host 
server,  SPUP  is  ready  to  accept  online  students  wherever  they  may  be 



stationed in the globe.
         

2.2.5 Upgrading LMS Platform from Moodle Version from 1.9 to 2.2

After server-related problems pertinent to e-learning delivery were addressed, 
the SPUP adopted LMS platform Moodle Version 1.9 was upgraded. With this 
new  version,  problems  on  student-confirmation  relative  to  enrolment  are 
already  addressed.  Automated  online  registration  is  already  possible.  The 
upgraded  version  allows  the  faculty  to  enter  an  enrolment  key  that  is 
disseminated  to  online  learners  thereby allowing  the  latter  to  get  into  the 
course in automation without having to wait for the confirmation of the system 
administrator. Hence, there are no delays in the start of classes and a smoother 
flow of online services is ensured. 

Moreover,  with  the  enrolment  key  as  control  for  online  and  automated 
registration, control can be imposed as to who can have access to the LMS. 
One of the responsibilities expected of the faculty is to verify if the e-learners 
are bonafide students of SPUP and if they have paid their dues before they can 
be given the enrolment key.

The upgrading of the SPUP LMS has therefore addressed learning-related as 
well as finance-related issues in so far as collection of fees from e-learners is 
concerned. With geographical distance as a barrier to e-learning, collection of 
fees is usually a major issue, but the new feature of the LMS fostered more 
efficient e-learning services for SPUP.

2.2.6 Technology Transfer: Re-Training and Training of Faculty and Student –  
                                  Learners on the Upgraded LMS utilizing Moodle version 2.2

After  having  upgraded  the  LMS  platform  utilizing  Moodle  version  2.2, 
initiatives  were  undertaken  to  train  and  retrain  faculty  on  its  features 
especially on the provision of enrolment key for automated enrolment. This is 
to fully maximize the use of the LMS for e-learning delivery. Indeed, what’s 
the point of enhancing the LMS platform if it is not used to its optimum. This 
is actually addressing the University’s goal to expand its e-learning clientele 
with all the necessary monitoring and control mechanisms embedded in the 
system itself.



2.2.7 Ensuring On-Campus LMS Accessibility: Building Mesh WiFi      

After  enhancing  the  SPUP’s  LMS server  and the  LMS platform and  after 
having trained and re-trained the faculty and students on its new features, the 
accessibility of e-learning services to students was the next focus. Working on 
the premise that a system application will only serve its purpose if it has a 
wider reach and it can be accessed by the target users, efforts on how to make 
the SPUP LMS accessible were exhausted. With the various gadgets owned by 
the students, putting these to academic use is advantageous. Hence, setting up 
a mesh WiFi was a bold initiative yet a very relevant strategy to contribute to 
the management’s  goal  to  make SPUP LMS accessible  as  possible so that 
classes are conducted with fluidity.

Mesh WiFi is a type of wireless network connectivity that provides users a 
strong foundation and seamless connection to the internet. As such access to 
data connectivity is stable and readily available.

Therefore, with the installation of Mesh WiFi on campus, SPUP is now a wide 
digital classroom providing students seamless access to the LMS. This is in 
keeping  with  the  University’s  goal  to  provide  21st century  learning 
opportunities  for  students;  henceforth,  they  are  not  just  kept  within  the 
confines of the classroom but rather allowed to do independent learning with 
outcome and research-based activities through e-learning delivery mode.

The WiFi hotspots on campus resulting from mesh network installation are the 
following: all the libraries of the University, learning kiosks, student center, 
learning street,  dormitories and many other areas outside of the classroom. 
Students can now access the LMS using their personal gadgets without having 
to  enter  computer  laboratories  and  other  limited  spaces  of  the  traditional 
classroom. `

     
III. Conclusions and Recommendations

Going through the process of identifying problems and concerns in the delivery of e-
learning and implementing solutions to address these, the following conclusions and 
recommendations were arrived at.



Conclusions:

1. Maintenance of e-learning service demands stable and solid ICT infrastructure. 
This is only made possible through management and ICT unit collaboration. Top 
management actually defines the direction of e-learning service development as 
this entails big financial investment. Readiness of e-learning service is therefore 
largely channelled to top management’s support and openness to technological 
advancements.

2. On the other hand, solid ICT infrastructure does not singly define effectiveness of 
e-learning  services  to  clients.  Utilization  of  LMS  demands  human  resource 
training. This is a responsibility that requires strong support from the academics 
department specifically by the distance education unit. 

3. The utilization of  e-learning services  defines  the return  of  investment  on ICT 
infrastructure  enhancement  (from  deployment  to  sustainability),  manpower 
capability building, and other incidental costs of implementation.

Recommendations:

1. Before  offering  e-learning  services,  it  is  necessary to  conduct  institutional 
capability  assessment  along  ICT  infrastructure  and  human  resource 
competence.  Failure  to  do  so  may  lead  to  sporadic  and  less  effective  e-
learning delivery.

2. Institutional policies and guidelines must be established to facilitate standard 
utilization of e-learning services. This will consequently determine fees and its 
subsequent  collection  scheme  that  ensures  return  of  investment  on  ICT 
infrastructure development and human resource capability training expenses.

3. Ideally,  a  data  center  must  be  established  to  centralize  operations  and 
monitoring of all ICT equipment pertinent to e-learning delivery. The absence 
of which may at least be compensated with an enterprise-grade server, smooth 
internet connectivity, scalable network switches, and remote monitoring and 
management of ICT resources and operations. Redundancy can be deployed if 
budget fits the requirement.



4. A disaster  recovery  plan  (DRP)  relative  to  e-learning  services  must  be 
established. This is imperative to the continuity of e-learning delivery during 
unprecedented ICT infrastructure failure. 
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Abstract: 

Since its growth and maturity, cloud computing has greatly contributed to the IT industry 

relative to its infrastructure, services, or combined. IT companies of any size have not only saved 

on cost but possibly, even academic institutions will if and when private cloud can be maximized 

in aid of curriculum delivery. 

The study sought to navigate on the use of private cloud  as a reusable infrastructure that 

will further accelerate    curriculum   delivery   particularly    in St.   Paul  University Philippines. 

With such use, promoting students' creativity and independent thinking in systems and software 

development  and harnessing valuable skills and developing talents which are needed by most IT 

industries are put into consideration. 

The paradigm below illustrates the processes considered in the research paper.  

 

 

 
 
 
 
 
 
 
 
 
 
 
 



The paradigm of the study enunciates the role of private cloud in aid of curriculum 

delivery specifically in IT-based courses needing an efficient and reusable (storage and) 

development platform at St. Paul University Philippines. With an established private cloud 

deployed at the University's data center, teachers will be able to follow through the skills 

development of students in any hands-on activities applying what is learned in the classroom to 

practical IT-related situations.  

Effective curriculum delivery in Information Technology definitely requires well-

provisioned ICT facilities. Expensive as it may be, it is a must to provide teachers and students 

alike with a learning sandbox to ensure that the latter develop their skills as defined by the 

market and industry which will provide potential employment for them. In this regard, the main 

premise of the study is to build a storage and development platform as a private cloud resource 

where students can do hands-on experience on how such technology works relevant to their 

future profession and as an implementation arena for their proposed systems. These experiences 

will hone their skills; hence, completing the IT-based courses will provide the IT industry with 

work-ready graduates. 

Since the main goal of this research is to demonstrate how to build a private cloud for St. 

Paul University Philippines in aid of curriculum delivery using open source software. The output 

of this study is deemed advantageous to the following: 

Administration. With an established private cloud, St. Paul University Philippines' 

administration is assured of a state-of-the-art innovation in ICT that centralizes infrastructure 

support for curriculum delivery in IT-based courses. As a highlight, a private cloud infrastructure 

provides a stable development platform where students can use to build IT solutions as required 



in their curriculum. Contrary to the current practice where IT students are compelled to provide 

their own equipment and facility to accomplish their thesis, this study  fosters the provision of 

the administration to students of an infrastructure that is stable, flexible, highly available, and 

mobile; the facility is accessible whenever, wherever; computing resources are readily available 

for every instance of a virtual server; and a larger storage capacity if other instances of virtual 

servers are needed when deemed necessary. Moreover, through this study, administration is able 

to give students large opportunities to establish web applications rather than the traditional 

client-server types which are most valued by the IT industry in the contemporary society. 

Faculty. Faculty members now have the opportunity to monitor on the student's work 

progress, milestones, and accomplishments whenever, wherever through the private cloud; 

hence, honing their computing skills in managing and administering private cloud services. Such 

skills create an avenue to benchmark on cloud computing services in an academic perspective 

versus those in the industry. Consequently, they can now teach students along cloud computing 

with more sense and practicality. 

Students. The provision of a private cloud creates an avenue for independent thinking and 

creativity on processes to develop their systems as required in their respective subjects. 

Consequently, this creates a virtual exhibit of students' skills and capabilities in the application of 

theoretical knowledge to real-life IT-related situations. Furthermore, students will be exposed to 

the latest industry trends which eventually make them work-ready and employable by IT 

industries requiring highly skilled graduates and practitioners in the field. 

IT Industry. Using the facility as a training ground, IT industries of any size eventually 

taps  St. Paul University Philippines' human resources and thereby a generating strategy for their 



manpower needs. Henceforth, the said employees are work-ready and can contribute to the IT 

industry pertinent to cloud computing services. 
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A Novel approach to forecasting equity price movements with the 
help of neural network based on heuristics and market sentiments 
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Abstracts 

This paper outlines an approach to forecast stock prices using an Artificial Neural Network that has been trained with previous 
data from the stocks. The neural network that has been used also takes into consideration the inputs from a market sentiment 
parameter which gives us a clearer picture of where the stock may land up in the future. The Levenberg-Marquardt algorithm 
has been used for learning of the feed forward neural network. Financial time series data has been used along with financial 
indicators and a new indicator has also been proposed with incorporates the impact of market sentiments. The system learns by 
comparing the predicted values and the actual values that the stock reaches, thus perfecting itself over the course of time. 
Experiments have been performed with the stock price data of Apple Inc. and Exxon Mobil to test the effectiveness of the 
proposed model. It has been found that the proposed model has successfully dealt with the volatile nature of the stock markets 
and has achieved considerable prediction accuracy. 
 
Keywords:Financial Time Series, Relative Strength Indicator, ROC Oscillator, Efficient Market Hypothesis, Bollinger Bands, Artificial Neural 
Networks 

1. Introduction 

Stock market forecasting has always lured mathematicians, physicists, traders, computer and social scientists 
alike. Making predictions about future performance of stocks is based on existing historical data. Accurate 
prediction aids in decision-making and planning for the future. The complexity of the forecasting used for 
predicting a variable depends on various factors. Most importantly, the underlying input factors which affect a 
variable and changes observed in the historical pattern of variable may increase the complexity of the prediction 
process. 

Inherent noisy environment and high volatility present in the daily market trends make forecasting extremely 
complex in nature. The Efficient Market Hypothesis (EMH) states that at any given point of time, markets are 
informationally efficient i.e., the price of an equity fully captures all known information about the stock. Price 
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variations are random as new information occurs randomly. This simply states the fact that equities refuse to follow 
any patterns or trends and it is impossible for an investor to forecast the price movement of equities. [1] 

Equity Markets in general are influenced by fundamental factors like quarterly reports, technical factors which 
include interactions of price and demand, political events and/or market news. The Internet has experienced a surge 
in its penetration rates and has become the primary medium of dissemination of information which is significant in 
forecasting price movements of equities.  Numerous historical instances have shown that inefficiencies in market 
exist and it is possible to book abnormal returns by exploiting them. With the evolution of computational finance 
and machine learning techniques, researchers are relentlessly working to exploit these inefficiencies. [2] 

Nowadays, opinion of market analysts also plays a major role in assessing the performance of equities. Investors 
depend a lot on these analysts to make investments as safe as possible, because they know that analysts have a lot 
of experience in this field. This factor plays a crucial role in governing the accuracy of the prediction. But during 
prediction of stocks using machine learning techniques, this factor is mostly ignored. 

Artificial Intelligence has provided ample opportunities to researchers, who wish to effectively inculcate human 
reasoning into computational systems. Forecasting applications have been developed using ANN, fuzzy logic and 
Genetic Algorithms. Comparative studies have depicted the superiority of AI-based systems relative to 
conventional approaches such as Regression.  

Non-linear Modelling has gained widespread interest in time series forecasting domain. Chaotic nature of 
markets have enhanced appeal of non-linear deterministic functions. Artificial Neural Networks (ANNs) are one of 
the strongest non-linear models widely used in time series forecasting of stock markets. The technique is rooted in 
and inspired by the biological network of neurons in the human brain that learns from external experience, handles 
imprecise information, stores the essential characteristics of the external input, and generalizes previous 
experiences. [4] [5] 

The Levenberg – Marquardt back propagation (LMBP) is a powerful optimization technique that was introduced 
to the neural network research because it provided methods to accelerate the training and convergence of the 
algorithm. It utilizes the back propagation procedures in which derivatives are processed from the last layer of the 
network to the first. 

In this paper we have demonstrated an intelligent approach for prediction of stocks. In the proposed model, we 
have created a separate indicator based on the recommendation trends of Yahoo Finance, given by market analysts, 
which is provided monthly. We have developed an algorithm to compute this indicator. We used this indicator 
along with other key indicators for input selection and to perform other data pre-processing techniques such as data 
transformation to increase the accuracy of our prediction. Then we used LMBP neural networks to compute the 
prediction. The capability and efficiency of the proposed model is tested by applying it to forecast stock prices of 
Apple Inc. (listed in NASDAQ) and Exxon Mobil (listed in NYSE) as a case study. 

2. Related Work 

Quite a few researches have been performed in this field and many successful theories have been proposed. 
Shahrokh Asadi et al. [6] introduced hybridization of evolutionary Levenberg-Marquardt neural network and 

data-pre-processing methods for stock market prediction. In this paper, LM algorithm was used in conjunction with 
Genetic Algorithm (GA) to evolve initial weights for tuning neural network, data transformation and input variable 
selection. Data processing techniques were applied for improving efficiency of the model. 

Johnathan L.Ticknor [7] used Bayesian regularized artificial neural network for stock market forecasting. The 
technique used reduced potential for over fitting and overtraining of datasets, enhancing the prediction quality and 
generalization. The proposed model eliminates the need to pre-process data. He discussed the possibility of 
inclusion of technical indicators for further enhancement of efficiency of ANN techniques. 
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Zhang Yudong and Wu Lenan [8] proposed a forecasting technique using improved bacterial chemotaxis 
optimization, integrated with Back propagation ANN to develop a better forecasting model for forecasting various 
stock indices. Experiments showed better results relative to other methods in learning ability and generalization. 

Also, it was observed that the literature review revealed a widespread inclination towards using Back 
Propagation (BP) ANN as a reliable predicting tool. Levenberg-Marquardt (LM) Algorithm, a second order 
technique, when synergized with Back Propagation, develops into a powerful optimization technique. Levenberg-
Marquardt Back Propagation (LMBP) removes poor convergence inefficiency, a prime characteristic of BP. 

3. Proposed Methodology 

We start by demonstrating the back propagation feed forward Neural Network, and then move on to explaining 
our prediction model. Then we look at the test data and the technical indicators that have been used to arrive at the 
predictions. We also have a brief look at Bollinger Bands, Rate of Change Oscillator, Relative Strength Index and 
how market sentiments are taken into consideration. 

3.1. Back Propagation Feed Forward Neural Network 

Back propagation neural network is a fairly mainstream technique used in ANN domain. It relies on supervised 
learning, which involves the use of gradient descent with momentum method for adjusting weights and biases. 
Figure 1 gives a generalized overview for architecture of the mentioned ANN, which primarily includes three 
layers: input, hidden and output layer. A link serves as a connection between two neurons, it stores a weighted 
value which serves as measurement of connection between two nodes [10]. To curtail the error, mean squared error 
function, a commonly chosen error function is used. Supervised learning steps are used which changes the weights, 
hence optimizing the network for use on unknown samples. 

Fig. 1. Generalized feed forward neural network. 
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3.2. Prediction Model 

In this paper, a three layered feed forward network was used for forecasting equity price movements. The model 
consists of an Input layer, one hidden layer and an Output layer, the architecture is similar to Fig 1, except 
inclusion of five hidden layers instead of one. The input data set consists of open price, high price, low price and 
volume along with four technical indicators (Bollinger bands, RSI, ROC and Market Sentiments) these represent 
eight neurons in input layer. The output of the network was next day adjusted close of the chosen stock. The 
number of neurons in the hidden layer was chosen using empirical method till the effective number of parameters 
reached a constant value. Tangent Sigmoid function [11] was selected for hidden layer for the purpose of 
restricting values in the range of [1, 1].  

                                                                                     tanh(𝑛) =  
2

1 + 𝑒−2𝑛
− 1                                                                      (1) 

 
Neural Networks deliver optimal results when data value lies in [-1, 1] range. For the normalization purpose 

"mapmaxmin" was used in MATLAB software, this helps in significant reduction of work error. If Xold, Xmax, Xmin 
are the original maximum and minimum values of raw data, respectively and X*max and X*min , are the 
maximum and minimum values of normalized data, respectively, then following transformation function can be 
used to obtain normalization of Xold  called X*new.  

 

                                                 𝑥𝑛𝑒𝑤
∗ = (

𝑥𝑜𝑙𝑑 −  𝑥𝑚𝑖𝑛

𝑥𝑚𝑎𝑥 −  𝑥𝑚𝑖𝑛
) (𝑥𝑚𝑎𝑥

∗ − 𝑥𝑚𝑖𝑛
∗ ) +  𝑥𝑚𝑖𝑛

∗                               (2) 

The mean of simulated adjusted close values and actual values are then taken as target outputs while input 
dataset consists of previous eight values (open, high, low, volume, Bollinger bands, RSI and ROC) and the 
indicator for Market Sentiments. Reverse normalization procedure is then applied for obtaining stock value in 
appropriate units before comparing it with actual data. The sequential diagram Fig 2 shows the stage wise process 
of proposed model. 

Fig. 1. Generalized feed forward neural network. 

The research data used for forecasting in this paper were taken from Apple Inc.(AAPL) and Exxon 
Mobil(XOM).The time frame for historical price data was 473 trading days, from 8 November 2011 to 26 
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September 2013.Daily information of open price, high price, low price, adjusted close and trading volume 
constituted each sample. Three financial indicators and one Market Sentiments indicator were included in the 
sample dataset, in total of eight variables constituted the dataset.80% of the samples were chosen i.e., 378 days for 
training and validation; and 20% for testing. The neural network was used to predict the price of stock one day in 
future. Numbers of hidden layers were empirically adjusted for optimal performance. Hidden layer neurons were 
subsequently increased to 15 until effective number of parameters converged to a constant value.  

3.3. Technical Indicators 

Technical analysis is the study of collective market sentiments. It is based on the idea that prices are determined 
by interaction of supply and demand. A prime assumption of technical analysis is that market prices reflect both 
rational and irrational investor behaviour. It believes that Efficient Market Hypothesis doesn't hold equity price 
movements follow repetitive patterns and historical prices are used for prediction of future price movements of 
equities. [3] 

In contrast to fundamental analysis which is based on assumptions or restatements which may not be available 
for all asset classes, technical analysis uses volume data and actual price which is observable. Three technical 
analysis indicators were used as input variables for the network. A small subset of the available indicators was 
used for the study. Literature review of previous works gave us a general idea about which indicators are to be 
considered for the study. A brief literature is provided on behalf of each technical indicator which is crucial for 
understanding the input variables used in the proposed model.  

3.3.1. Bollinger Bands  
 
Bollinger bands is a price based technical indicator used as one of the input variables for ANN. Standard 

deviation of closing prices over last N-periods is used for construction.[5]. A 20 period Moving Average Line 
(MA) is constructed and a high and low bands MA + 2σ and MA - 2σ (where σ denotes standard deviation) are 
constructed. Prices at or above the high band indicate an overbought market and when prices are at or below the 
low band it indicates an oversold market. 

 

 

Fig. 3. Bollinger Bands of Exxon Mobile    Fig. 4. Bollinger Bands of Apple Inc. 

We have applied contrarian strategy for generating signals, i.e.., when markets are overbought it indicates that 
stock prices will touch lower levels in short time frame horizon. And when markets are oversold the stock prices 
will move towards higher levels in short time frame horizon. 
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3.3.2. Rate of Change Oscillator  
 
Rate of change oscillator (ROC) or momentum oscillator is used for measurement of percentage change in 

Current closing price and closing price 'x' periods earlier [12]. The formula for computing momentum oscillator is 
as follows:  

                                          (
𝑇𝑜𝑑𝑎𝑦′𝑠 𝐶𝑙𝑜𝑠𝑒 − 𝐶𝑙𝑜𝑠𝑒 𝑥 𝑝𝑒𝑟𝑖𝑜𝑑𝑠 𝑎𝑔𝑜

𝑇𝑜𝑑𝑎𝑦′𝑠 𝐶𝑙𝑜𝑠𝑒 𝑥 𝑝𝑒𝑟𝑖𝑜𝑑𝑠 𝑎𝑔𝑜
) ∗ 100                                    (3) 

    When ROC values changes from negative to positive it indicates uptrend and downtrend when ROC values 
changes from positive to negative. 

Fig. 5. ROC for Exxon Mobile.    Fig. 6. ROC for Apple Inc. 

3.3.3. Relative Strength Index  
 
A Relative Strength Index (RSI) is basically ratio of total price increases to total price decreases over a selected 

period of time. The formula for computing RSI is as follows:  

                                                        100 − 
100

1 +
∑

𝑈𝑝𝑡−𝑖
𝑛

𝑛−1
𝑖=0

∑
𝐷𝑤𝑡−𝑖

𝑛
𝑛−1
𝑖=0

                                                                    (4) 

Higher values typically greater than 70 indicate an overbought market. This suggests that equity price movement 
will show downtrend in near future and lower values less than 30 suggests oversold market which means that 
prices of equities will show uptrend in near future. 

3.3.4. 4) Market Sentiments Indicator Construction  
 
Market sentiment data have profound impacts on stock movements therefore it is imperative to inculcate these 

stock news events in the dataset by developing an indicator which is reliable and efficient.Peter Autonovich and 
Asani Sarkar [1] in Federal Reserve Bank of New York 2003, discussed that stocks with initial high media 
exposure enjoyed greater liquidity gains and lower excess returns on the pick day.Xun Liang [10] discussed the 
probable relationship between stock prices and Market Sentiments volumes. A generalized literature survey was 
done in this regard.For the mentioned purpose we took "Analyst Opinion Recommendation Trends" from Yahoo 
Finance to serve as proxy for providing market sentiments, the data was provided by Thomson/first call website. 

Fig. 7. Analyst Opinion Recommendation Trends for Apple. 
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The sequential description for developing the indicator based on above data is shown below: 

 
Step 1: Let xi,j represent distinct entries of the recommendation matrix where i represents recommendation trend 
type(row) and j represents months.   
 
Step 2: We compute yj which represents summation of recommendation trends for a particular month. 
 

                                                    𝑦𝑗  = ∑ 𝑥𝑖,𝑗

𝑛−1

�̇�=0
                                                                               (5) 

 
Step 3: Weights wi empirically assigned relative to buying recommendations which are as follows: 
 
Table 1. Weight Assignment 

Strong Buy 

(w1) 

Buy 

(w2) 

Hold 

 (w3) 

Underperform 

 (w4) 

Sell 

(w5) 

       5   4 3 2   1 

Step 4: Compute  

                 (6) 

 

Step 5: Since, information has relative importance with respect to time, latest information trends more strongly 
influence stock price movements, we have used e-x(Fig 7) an exponentially decreasing function to assign weights 
to information based on time relevance. With 1 being weight assigned to current month e-0. The previous month is 
assigned weight of e-1 and two months and three months ago getting weights of e-2 and e- 3 respectively. 

Step 6: Compute   

𝑳𝒋 = 𝑲𝒋  ×  𝒆−𝒋                                                                                        (𝟕) 

Values of  j are empirically assigned to the columns using the following table. 

Table 2. Value Assignment to Months 
Current month Last month Two months Ago  Three months ago 

0 1 2 3 
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We have created the market sentiments indicator which can be accessed online [16]. 

4. Results and Discussion 

The experiments were performed on Apple (AAPL) and Exxon Mobil (XOM) stocks, historical prices were 
taken from Yahoo Finance for the purpose of developing input dataset. The numbers of hidden layer neurons were 
empirically adjusted until effective number of parameters converged to a constant value. 

Fig 8(a) represents the actual stock value versus days for AAPL stock, Fig 8(b) represents the predicted stock 
value versus days for AAPL stock, Fig 9(a) represents actual stock value versus days for XOM stock, and finally 
Fig 9(b) represents the predicted stock value versus days for XOM stock. 

The Artificial neural network created using the proposed methodology provides on an average of >97% which 
is fit to future equity price for both stocks over entire range of trading period. Apple and Exxon Mobil stocks were 
chosen to represent technology and energy sectors which are divergent in volatility, industry market behavior. 
Exxon Mobil shows considerably higher volatility then Apple over the selected time frame. The impact of market 
sentiments has been more evident on technology sector stocks relative to energy sector stocks. The proposed model 
was able to handle stock volatility and noise without over fitting the data. Fig 10 and Fig 11 show the regression 
analysis plots which depict a comparison between target prices versus predicted prices. Limited spread can be 
observed from the obtained plots which give evidence that the proposed model provides appropriate generalization. 

The performance of the proposed ANN was evaluated using Mean Absolute Percentage Error (MAPE). A 
generalized literature review has shown profound use of MAPE in evaluating robustness of forecasting daily 
trends. [3] 

MAPE is evaluated using:  
 
 
          (8) 
 

Where, r denotes total number of trading days, yi represents actual stock value on day i, pi denotes predicted 
stock value on day i 

Table 3 represents the MAPE values for AAPL and XOM stocks. MAPE is calculated for training dataset, 
testing dataset and total dataset to test the effectiveness of the proposed model in forecasting equity movements. 
Small values of MAPE during testing phase signify that the proposed model can forecast with 98% accuracy. 

 
Table 3. MAPE Values for Apple Inc and Exxon Mobil 

Stock Name MAPE % 

AAPL 2.3 

XOM 1.8 
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Fig. 8(a). Actual Values of AAPL versus number of days            Fig. 8(b). Predicted values of AAPL versun number of days  

 Fig. 8(a). Actual Values of XOM versus number of days            Fig. 8(b). Predicted values of XOM versun number of days 

  
 
 
 
 
. 
 
 
 
 
 
 
 
 
 

 
Fig. 10. Regression Plots of AAPL               Fig. 11. Regression Plots of XOM 

 
Efficacy of proposed model is significant as it imbibes the impact of Market Sentiments Indicator which was 

included in the training dataset. Forecasting accuracy of the proposed model suggests that development of Market 
Sentiments indicator using recommendation trends serves as an effective proxy for Market Sentiment. 

5. Conclusion 

This paper proposes a novel approach for forecasting equity price movements. Feed forward back propagation 
Neural Network model was used where Levenberg-Marquardt was used as learning algorithm, to forecast 
movement of equity prices. Market Sentiments indicator developed using analyst recommendation trends included 
in training dataset inculcates the impact of Market Sentiments on equity price movements. The results suggest that 
the proposed model shows strong generalization with respect to immense volatility of the two stocks in varied 
market domains. The Market Sentiments indicator serving as proxy for Internet News Impact enhances the quality 
of the model. The proposed model for forecasting stock price movements can be reliably used by traders in 
development of trading strategies. The developed Market Sentiments indicator can be used for generating signals, 
thus serving as a separate financial indicator. It is important to note that further enhancement of Market Sentiments 
indicator and use of hybridization techniques can enhance the quality of results. 
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Abstract 

Routing in ad-hoc networks is nontrivial due to highly dynamic environment. In recent years several routing protocols 
targeted at mobile ad-hoc networks are being proposed and prominent among them are DSDV, AODV, TORA, and DSR. 
It has been observed that mobile ad hoc networks have different properties as compare to traditional networks. These cause 
extra challenges and difficulties on security for ad hoc networks. In this paper, a new scheme to tackle security concerns in 
MANET has been suggested and it has been evaluated using metrics. Based on the performance evaluation, 
recommendations have been made about the significance of the protocol under various circumstances .The scheme has 
been compared with other existing schemes. The proposed scheme has been incorporated on ADOV as a case study. 
 
 
Keywords: AODV; MAODV; RAODV; Evaluation; Mobile Network Protocols; Wireless Network. 
 

1. Introduction 
A wireless ad hoc network is a decentralized wireless network [18]. The network is ad hoc because without 
centralized administration or fixed infrastructure nodes can communicate. The network topology may vary rapidly 
and unpredictably, because of the mobility of nodes. These characteristic makes wireless ad hoc networks suitable 
for a variety of applications [1,7]. Wireless ad hoc networks can be further classified based on their applications as:  
• Mobile ad hoc networks (MANETs)   
• Wireless mesh networks   
• Wireless sensor networks.   
For basic network functions like packet forwarding and routing, security is an essential component. The main goal 
of the security solutions for an Ad Hoc network is to provide security services, such as authentication, 
confidentiality, integrity, anonymity and availability to mobile users [19]. These functions can be easily affected if 
countermeasures are not embedded at the early stages of their design. In mobile ad hoc networks (MANETs), 
secure routing is a primary issue [14, 15]. In this paper, an attempt has been made to provide secure routing for 
MANET. Early research efforts are based on many well-known routing protocols such as AODV [4, 12,16], DSR 
[8], and TORA [13]. AODV routing protocol [2, 3, 11] is collectively based on DSDV [9] and DSR [8, 10]. Rest of 
the paper has been organized as follows. Section 2 contains description of proposed algorithm. Simulation 
Environment is given in Section 3 followed by description of performance comparison in Section 4. The paper 
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concludes with Section 5. 
 
2. Algorithm Description 
A New routing protocol has been proposed titled Reverse Ad-hoc On demand Distance Vector (RAODV) 
modifying Malicious Ad-hoc On Demand Distance Vector (MAODV) [17]. In MAODV protocol malicious nodes 
enters at random locations. RAODV detects these malicious nodes and removes them. In the proposed scheme 
there are three phases as Route Request, Route Reply and Data Transmission. 
Route request is almost same as that of AODV. It starts with request to search shortest path. Two arrays are used in 
this phase, first for malicious nodes and second for non malicious nodes. At the time of route request nodes are 
verified one by one for checking nodes status. If node status is TRUE then this node enters in to the 
Non_Malicious array and if node status is FALSE then this node enters in to the Malicious_array. 
In Route Reply phase it checks the status of nodes whether they belongs to malicious or non malicious array. All 
the possible routes will be searched by RREP from non malicious array. Then available route will be selected by 
the RREP for broadcasting. It repeats procedure until it reaches to source node. Source node will select the path for 
data transmission based on the shortest path algorithm. 
Data Transmission starts from source to destination node. 
It is expected that RAODV will increase packet delivery ratio as compared to MAODV. Though the performance 
may be still poor as compared to Ad-hoc On Demand Distance Vector (AODV). The reason to this is attributed to 
functioning of RAODV because RAODV detect and removes malicious nodes one by one. 
 
3. Simulation Environment 
A comparative study of three protocols AODV, MAODV and RAODV have been carried out for 10, 25, 50 and 
100 nodes. The simulation has been performed using TCL scripts. The simulation results have been obtained with 
the help of three metrics as Packet delivery ratio, End to End Delay and Throughput. Results are represented in the 
form of Graphs. Using these Graphs performance comparisons have been made. To carry out the analysis 
malicious nodes have been introduced in the script. When these nodes used as routers for data transmission it 
results in hacker attack. This causes fall of packets. The proposed scheme takes care of these nodes and removes 
these nodes and generates a new path. This new path will be secured and will result in stable and secured routing.  
The simulations have been performed using Network Simulator (NS-2.34) [6]. The traffic sources are CBR 
(continuous bit–rate). The source-destination pairs are spread randomly over the network. Operating System used 
is Fedora Linux 12. The results have been derived by writing TCL scripts and generating corresponding Trace and 
NAM files. The mobility model used is random waypoint model. The configuration area is 650 meter x 650 meter 
for 10 nodes and the packet size is 512 bytes. For 25 nodes the area becomes 850 meter x 850 meter. For 50 nodes 
the configuration area increases up to 1 Km x 1 Km and this area increases 3 Km x 3 Km for 100 nodes. Packets 
start their journey from a random location to a random destination. Same scenario has been used for performance 
evaluation of all three protocols. 
 
 
4. Performance Evaluation 
 
Various quantitative metrics used for evaluating the performance of routing protocols in ad-hoc networks are [5]: 
Packet Delivery Ratio, End to end delay and throughput. 
 
(I) Packet delivery ratio: 
Graph 1-4 shows Packet Delivery Ratio for 10, 25, 50 and 100 nodes respectively. Gain in PDR in terms of 
percentage is approximately 4% for 10 nodes in the proposed scheme as compared to MAODV which has been 
shown in Graph 1. PDR Gain percentage approximately increases 6 to 10% for 25 nodes shown in Graph 2. Graph 
3 shows gain in PDR as 8% for 50 nodes and gain in PDR is approximate 7% for 100 nodes shown in Graph 4. As 
the pause time increases the performance of RAODV decreases. But still the performance of RAODV is much 
better then MAODV. Less PDR is observed in the case of 50 &100 nodes. The reason is that only trusted packets 
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are delivered. The fall in PDR is at the cost of security and which can be tolerable. It shows that as the numbers of 
nodes are increasing hacker affect also increases. 
 
 

        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The study shows that proposed protocol effectively detects and removes malicious nodes and  improves the PDR 
efficiently. RAODV findings show that as number of nodes increases more malicious nodes can enter in the 
network and RAODV needs more time for detection and removal of these nodes. After all the performance metrics 
evaluation of AODV, MAODV and RAODV, it has been found that the performance of propodsed RAODV is 
much better then that of AODV and MAODV performance. 
The stable and secure route selection over ad hoc networking environment has been done using this protocol by 
taking into consideration security and stability attributes. The study shows that proposed RAODV successfully 
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provides a stable and secure routing strategy for MANET routing. 
 
(II) End to end delay: 
 

Average end-to-end delay is the delay calculated by the successfully delivered packets in reaching their 
destinations. This metric is used for comparing protocols and denotes how efficient the given routing protocol is. It 
can be seen that increasing in pause time results various changes in behaviour of AODV, MAODV and RAODV 
for this delay. Graph 5-8 represents the end to end delay for 10, 25, 50 and 100 nodes with respect to pause time. 
More end to end delay is observed in case of RAODV as compared to MAODV. This delay is because of more 
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calculations involved in initial route selection and route table updation. New scheme gives more stable and secured 
routes and it does cause more delays.  
The observation shows that proposed RAODV produces more delays in most of the cases.  The reason is that 
RAODV spends more time in calculation of stable route; the packets would in the meanwhile stay in the buffer 
until a valid route is found. Another reason is that those packets which actually are dropped by other protocols are 
delivered in RAODV. This does lead to more delays. Another observation is that as speed increases RAODV 
Delay increases due to frequent occurrence of invalid routes. New scheme gives more stable and secure routes and 
it does cause more delays 
 
(III) Throughput: 
 

 
Throughput (packets) shows numbers of packets in each time interval. Graph 9-12 shows Throughput using 10, 25, 
50 and 100 nodes. Performances for 10 nodes are shown in Graph-9. It shows that RAODV performs very well as 
number of nodes are few the proposed scheme can easily detects malicious nodes. RAODV performance decreases 
in Graph 11 and 12 as compared to Graph 9 and 10 because RAODV detects and removes malicious nodes one by 
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one.  The objective was to  build a secure and stable routing strategy for MANET routing. It has been analyzed that 
proposed protocol detects and removes all the malicious nodes and after detection and removal of malicious nodes 
it is able to establish a stable and secure path for communication. Proposed protocol effectively improves the 
Throughput.Overall trend say that RAODV approaches very closely to the trend set by AODV and thus can be 
thought of at par in terms of Throughput compared with other schemes. 
 

5. Conclusion 
In this paper, performance evaluation of RAODV has been carried out using various metrics and results have been 
compared with existing schemes like AODV and MAODV. The general observation from various simulations 
shows that the proposed scheme performs better for achieving security. In case of 10 nodes it detects almost all 
hackers as numbers of hackers are very less. As the number of nodes increases number of hackers also increases 
but RAODV protocol perform very well. It provides better security as compared to other protocols like MAODV. 
This study can be enhanced for 150 to 200 nodes. This will provide real life situations and provide a robust and 
effective solution for security. 
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Abstracts 

An ad hoc network is a collection of mobile nodes dynamically forming a temporary network without the use of any 
existing network infrastructure or centralized administration. Routing in ad-hoc network is one of the challenging 
issues. Several routing protocols have been proposed for ad hoc networks and prominent among them are Ad hoc On 
Demand Distance Vector Routing (AODV) and   Dynamic Source Routing (DSR).  This Paper analyses the performance 
of AODV and DSR routing protocols for the quality assurance metrics. The performance differentials of AODV and 
DSR protocols are analyzed using NS-2 simulator and compared in terms of various metrics applied.  
 
 
Keywords:Manet, AODV, DSR, NS2  SQA; 

1. Introduction 

An ad hoc network is a collection of wireless mobile nodes (or routers) that forms a temporary network.  An ad hoc 
network is established without the use of any existing network infrastructure or centralized administration. The ad 
hoc system model assumes that mobile hosts can form networks without the participation of any fixed 
infrastructure [1].  As to infrastructure less approach, the mobile wireless network is commonly known as a mobile 
ad hoc network (MANET) [2].  Due to the mobility of the nodes in a MANET, the network topology may be 
connected in any arbitrary manner and may change dynamically. Such a topology is randomly changing and is 
unpredictable [3].  Nodes in the MANET share the wireless medium. The density of nodes and the number of 
nodes are depends on the applications in which we are using MANET. Each node in the MANET works as 
intelligent node and works both as a DTE (Data Terminal Equipment) and DCE (Data Communication 
Equipment). Ad hoc network may operate alone or may be connected to the Internet. Ad hoc networks therefore 
refer to networks created for a particular purpose. With the increase of portable devices as well as progress in 
wireless communication, ad hoc networking is gaining importance with the increasing number of widespread 
applications. Ad hoc networking can be applied anywhere where there is little or no communication infrastructure 
or the existing infrastructure is expensive or inconvenient to use. Ad hoc networking allows the devices to 
maintain connections to the network as well as easily adding and removing devices to and from the network. 
MANETs can be exploited in a wide area of applications, from military, emergency rescue, law enforcement, 
commercial, to local and personal contexts.   

mailto:3tyagikuk@gmail.com
mailto:1ruchirag.makkar@gmail.com
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Rest of the paper is organized as:  section II describes routing protocols proposed for ad hoc networks. Main 
features of AODV and DSR are presented in section III and   Quality assurance metrics are introduced in section 
IV. Simulation and results in form of graphs are represented in section V.  Last Section gives conclusion. 
 

2.  Routing Protocols 

All Routing protocols tell the way how a message is sent from source to the destination. Whenever a packet needs 
to be transmitted to a destination via number of nodes a routing protocol is required.  For ad hoc network numerous 
routing protocols have been proposed. Routing protocols proposed for ad hoc networks cope well with the 
dynamically changing topology [4].  Different routing protocols have been proposed and are classified into two 
major categories as Proactive and Reactive [5]. 

• Table driven/proactive routing protocols  
• On-demand/reactive routing protocols  

In Table Driven routing protocols each node maintains one or more tables containing routing information to every 
other node in the network. All nodes keep on updating these tables to maintain latest view of the network. Some of 
the existing table driven protocols are optimized linked state routing (OLSR), Destination Sequenced Distance 
Vector (DSDV).   
In On-demand routing protocols, routes are created as and when required. When a transmission occurs from source 
to destination, it invokes the route discovery procedure. The route remains valid till destination is achieved or until 
the route is no longer needed. Some of the prominent on demand routing protocols are Dynamic Source Routing 
(DSR), Ad hoc On Demand Distance Vector (AODV) and Temporally Ordered Routing Algorithm (TORA). 
The Paper analyses the performance of AODV and DSR routing protocols for the quality assurance metrics. 
 

3. Features Of AODV And DSR 

Ad hoc On Demand Distance Vector (AODV):-It is very simple, efficient, and effective reactive routing 
protocol. This routing protocol is intended for use by mobile nodes in ad hoc networks when two hosts wish to 
communicate with each other and a route is created to provide such connection [6].It initiates a route discovery 
process only when it has data packets to transmit and does not have any route path towards the destination node so 
the route discovery in AODV is called as on-demand. Obtaining the routes purely on-demand makes AODV very 
useful. AODV belongs to the class of Distance Vector Routing Protocols (DV). In a DV every node knows its 
neighbors and the costs to reach them. AODV is motivated by limited bandwidth that is available in the media that 
are used for wireless communications.  AODV is a combination of both DSR (Dynamic Source Routing) and 
DSDV (Destination Sequenced Distance Vector). It borrows the basic on-demand mechanism of route discovery 
and route maintenance from DSR, plus the use of hop-by-hop routing, sequence numbers, and periodic update 
packets from DSDV.  AODV is an on demand routing protocol with small delay. That means that routes are only 
established when needed to reduce traffic overhead. AODV use broadcast route discovery mechanism [7]. AODV 
is composed of three mechanisms: route discovery process, route message generation and route maintenance. The 
source host starts a route discovery by broadcasting a route request to its neighbors [8]. Route discovery process is 
initiated only when routes are not used or expired. The route maintenance process in AODV is very simple and 
needed whenever the links in the path between nodes are broken. AODV allows mobile nodes to respond to link 
breakages and changes in the network topology in a timely manner. When a link is broken due to some erroneous 
condition, AODV notifies the affected set of nodes so that they may invalidate the routes using the lost link [9]. 
AODV is the ability to provide unicast, multicast and broadcast communication.  Unicast and multicast routes are 
discovered on demand and use a broadcast route discovery mechanism [10]. Main features are:  

• Adaptability to dynamic networks.  
• Reduced overhead.  
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• Lower setup delay 
• Requires Periodic updates.                                                                                               
• Sometimes have Inconsistent routes. 

Dynamic Source Routing Protocol (DSR):-Dynamic Source Routing protocol (DSR) is reactive or on demand 
routing protocol. DSR is a simple and efficient routing protocol. It was designed specifically for use in multi-hop 
wireless ad hoc networks of mobile nodes.  In DSR there is no existing infrastructure or administration. The 
network using DSR as routing protocol is completely self-organizing and self-configuring.  In DSR the route 
discovery to find a route is on demand. DSR maintains the active routes. In DSR there is not any kind of periodic 
activity like the hello messages used in AODV.  DSR protocol utilizes source routing and uses caches to store 
routes. In DSR there are two mechanisms one is route discovery and other is route maintenance. These two 
mechanisms work together and allow nodes to discover and maintain source routes to any destinations in the ad 
hoc network. All aspects of the DSR protocol operate entirely on-demand. In DSR routing protocol there is good 
communication between nodes that are within and the nodes that are not directly within wireless transmission 
range.  To maintain the communication the nodes that are within wireless transmission range cooperate to forward 
packets for the nodes that are not directly within wireless transmission range. In DSR routing protocol all routing 
information such as nodes join or leave the network, change in wireless transmission conditions is automatically 
determined and maintained by the protocol. The DSR protocol allows nodes to discover a source route to any 
destination in the ad hoc network. In the DSR protocol for the loop free packet routing the header of   each data 
packet contains the complete ordered list of nodes through which the packet must pass.  There is no need to update 
routing information in all the nodes through which the packet is forwarded.  Main features are:  

• A route is established only when it is required.  
• No need to keep routing table. 
• Reducing load. 
• Have Route overheads.  
• Higher delay.  
• Not scalable to large networks. 
• Requires significantly more processing resources than most other protocols. 

 

4. Quality Assurance metrics 

Quality assurance is a program for the systematic monitoring and evaluation of the various aspects of a service or 
facility to ensure that standards of quality are being met.  For performance purposes several quality parameters 
have been highlighted. For this paper three of them functionality, usability and quality in use have been taken into 
account. Functionality includes suitability, accuracy, interoperability, and security.  Usability includes the 
understandability, learn ability, operability, and attractiveness. Quality in use is the user’s view of quality. It 
includes effectiveness, safety, productivity and satisfaction. Quality attributes like Functionality, Usability, and 
Quality in use are affected by mobile-wireless information systems and for these attributes various scales are 
decided and applied on the Packet delivery ratio.  Packet delivery ratio is defined as the ratio of data packets 
received by the destinations to those generated by the sources [11]. The quality assurance metrics gives us an idea 
of how well the protocol is performing at different speeds and using different pause time.  For evaluation purposes 
a new scale has been developed. The scale used for these quality attributes have been summarized as:- 

 
PDR SCALE 
89.0-90.9 4 
91.0-92.9 5 

PDR SCALE 
89.0-90.9 9 
91.0-92.9 8 
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93.0-94.9 6 
95.0-96.9 7 
97.0-98.9 8 
99.0-100 9 

  

93.0-94.9 7 
95.0-96.9 6 
97.0-98.9 5 
99.0-100 4 

 
Table1:-FunctionalityScale                          Table2:- Usability Scale 

 

Table 3:- Quality in Use Scale 
 

5.  Simulations and Results 

The simulations have been performed using Network Simulator 2 (Ns-2.34) [12], particularly popular in the ad hoc 
networking community. The traffic sources are UDP. The source-destination pairs are spread randomly over the 
network. During the simulation, each node starts its journey from a random spot to a random chosen destination.   
Different network scenario for different number of nodes and pause times are generated. The model parameters 
that have been used in the following experiments are summarized in  
 

Parameter Value 
Simulator NS-2.34 
Simulation Area 1000m X 1000m 
Mobile Nodes 10,20,50 
Pause Time 100,200,300,400,500 Sec. 
Speed  1,2,5,7,10 m/s 
Channel Wireless 
Routing Protocols  AODV & DSR 
Traffic Sources  UDP 

 
Table 4: Simulation Environment 

 
  Functionality: - Output after applying this scale for varying pause time and speed has been shown in graphs 1-6.  

 
 
 
 

PDR 91.01-
91.15 

91.16-
91.30 

91.31-
91.45 

91.46-
91.60 

91.61-
91.75 

91.76-
91.90 

91.91-
92.05 

92.06-
92.20 

92.21-
92.35 

92.36-
92.50 

92.51-
92.65 

92.66-
92.80 

92.81-
92.95 

SCALE 10 9.9 9.8 9.7 9.6 9.5 9.4 9.3 9.2 9.1 8.9 8.7 8.5 
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Graph 1:-Functionality on pause time for 10 nodes                    Graph 2:- Functionality on speed for 10 nodes 
 
 
 
 
 
 

                           
     
 
 
 Graph 3:- Functionality on pause time for 20 nodes                       Graph 4:- Functionality on speed for 20 nodes 
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                 Graph 5:- Functionality on pause time for 50 node         Graph 6:- Functionality on speed for 50 nodes 
 
In Graph 1, 3, 5 for nodes 10, 20, 50 respectively the functionality scale has been evaluated for DSR and AODV with 
the varying pause time from 100 to 500.  In Graph 1 the DSR and AODV protocol give same results when pause time is 
100. DSR outperforms AODV when pause time is increased as 200 and 300.  In Graph 3 AODV gives better results 
than DSR.  In Graph 5 DSR protocol gives batter results than AODV when pause time is 100.The DSR and AODV 
protocol gives approximately same results when pause time is 200 and 300.  
In Graph 2,4,6 for nodes 10,20,50 respectively the functionality scale was evaluated for DSR and AODV with the 
varying speed from 1m/s to 10 m/s. In Graph 2 the observation reveals that the DSR and AODV protocol give 
approximately same results when speed is between 1m/s and 10 m/s. AODV protocol gives batter   results than 
DSR when speed is between 2m/s and 10 m/s.  In Graph 6 AODV is batter than DSR when speed is 1m/s.The 
DSR and AODV protocol gives same results when speed is 2 m/s. AODV protocol gives batter results than DSR 
when speed is between 2m/s and 10 m/s. 
 
Usability: - Output after applying this scale for varying pause time and speed are as following:- 
In Graph 7, 9, 11 for nodes 10, 20, 50 respectively the usability scale was evaluated for DSR and AODV with the 
varying pause time from 100 to 500. In Graph 7, 9 the observation is that the AODV performs better.  In Graph 11 DSR 
gives better result when pause time is 100. AODV and DSR give same result when pause time is 200 and 300.  
In Graph 8, 10, 12 for nodes 10,20,50 respectively the usability scale was evaluated for DSR and AODV with the 
varying speed from 1m/s to 10 m/s. In Graph 8 the observation is that the DSR and AODV protocol give same 
results when speed is between 1m/s and 10 m/s. 
In Graph 13, 15, 17 for nodes 10, 20, 50 respectively the Quality in use scale was evaluated for DSR and AODV with 
the varying pause time from 100 to 500. In these scenarios, the observation is that the DSR gives better results than 
AODV. In Graph 14, 16, 18 for nodes 10, 20, 50 respectively when the Quality in use scale was evaluated for DSR and 
AODV with the varying speed from 1m/s to 10 m/s, the observation is that the DSR gives better results than AODV. 
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          Graph 7:- Usability on pause time for 10 nodes             Graph 8:- Usability on speed for 10 nodes 
 
 
 

             
              Graph 9:- Usability on pause time for 20 node                       Graph 10:- Usability on speed for 20 nodes 
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              Graph 11:- Usability on pause time for 50 nodes             Graph 12:- Usability on speed for 50 nodes 

 
 
Quality in use: - Output after applying this scale for varying pause time and speed are as following:- 
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Graph 13:- Quality in use on pause time for 10 nodes           Graph 14:- Quality in use on speed for 10 nodes 

 

  
 

 Graph 15:- Quality in use on pause time for 20 nodes      Graph 16:- Quality in use on speed for 20 nodes 

   
Graph 17:- Quality in use on pause time for 50 nodes                 Graph 18:- Quality in use Scale on speed for 50 nodes 
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6  Conclusion  
 
The Paper analyses the performance of AODV and DSR routing protocols for the quality assurance metrics. In this 
paper, an effort has been made to concentrate on the comparative study and performance analysis of two prominent 
on demand routing protocols for providing Quality assurance parameters.  The performance evaluation is done on 
the basis of scales applied on Packet Delivery Ratio (PDR), in different environments specified by varying pause 
time, speed and number of nodes.   It was difficult to mark one protocol over other in terms of quality assurance 
parameters applied in this work.  Still it can be revealed that in sparse medium DSR has an edge over AODV but in 
denser mediums and at higher speeds AODV is better. More work is under progress to apply seven more metrics 
for Quality assurance and then it will be feasible to mark one protocol better than other.  
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Abstracts 

Wireless networking has potential applications in extremely unpredictable and dynamic environments.  Individuals and 
industries choose wireless medium as it allows flexibility of location, whether that means mobility, portability, or just ease of 
installation at a fixed point. A flat mobile ad hoc network has an inherent scalability limitation in terms of achievable network 
capacity. It is seen that when the network size increases, per node throughput of an ad hoc network rapidly decreases.  The 
challenge of wireless communication is that, the environment that wireless communications travel through is unpredictable. 
Wireless networks that fix their own broken communication links may speed up their widespread acceptance. The changes 
made to the network architectures are resulting in new methods of application design for this medium. The long hop paths can 
be avoided by using virtual network concept.  In this paper, a self healing scheme for large scale networks with mobile virtual 
network has been proposed.   
 
Keywords:Manet, AODV, DSR, NS2   , Self Healing 

1. Introduction 

In developing broadband digital networks, a short service-outage such as a link failure or a node failure can cause a 
serious impairment of network services. It is due to the volume of network traffic carried by a single link or node. 
Moreover, the outage can stimulate end users to try to re-establish their connections within a short time. The 
retrials, however, make the problem worse because the connection establishment increases the traffic volume 
further. Fast restoration from a network failure becomes a critical issue in deploying high-speed networks. Self-
healing algorithms have been recognized as a major mechanism for providing the fast restoration.  A self-healing 
system [1,2,8] should recover from the abnormal  state and return to the normal state, and should start functioning 
as it was prior to failure. One of the key issues associated with self-healing networks is to optimize the networks 
while expecting reasonable network failures [3,4,5,8]. Self-healing network (SHN) [6,8] is designed to support 
transmission of messages across multiple nodes while also protecting against recursive node and process failures. 
It will automatically recover itself after a failure occurs. The problem of self-healing is in networks that are 
reconfigurable in the sense that they can change their topology during an attack. One goal is to maintain 
connectivity in these networks [9], even in the presence of repeated adversarial node deletion. Modern computer 
systems are approaching scales of billions of components. Such systems are less akin to a traditional engineering 
enterprise such as a bridge, and more akin to a living organism in terms of complexity. A railway overbridge must 
be designed in such a way that, key components never fail, since there is no way for the bridge to automatically 
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recover from system failure. In contrast, a living organism cannot be designed so that no component ever fails: 
there are simply too many components. For example, skin can be cut and still heal. Unfortunately, current 
algorithms ensure robustness in computer networks through hardening individual components or, at best, adding 
lots of redundant components [7].   
 
 
  
 
      

  
Figure 1: Self healing cycle 

 
Self  healing cycle has been shown in Figure 1. Critical issues [10] in self-healing systems typically include ; 
Maintenance of system health, recovery processes to return the state from an unhealthy state to a health one. Self-
healing components or systems typically have the following characteristics [10] : (a) perform the productive 
operations of the system, (b) coordinate the activities of the different agents, (c) control and audit performance, (d) 
adapt  to external and internal changes and (e) have policies to determine the overall purpose of the system.  Most 
of the self-healing concepts are still in very early stages; still some possible areas explored are Grid computing, 
software agents, middleware computing, ad hoc networks. Emphasis here is on ad hoc network self healing 
characteristic.  
In this paper a new proposal based on network nodes has been introduced to make route stable and follow the 
cocnept of self healing. Rest of paper is organised as : Section  II  gives a detailed survey of self healing networks 
with issues,  proposed scheme is part of section III and results and discussion have been made in section IV. 

2.  Self  Healing Issues 

This section provides an analysis of various schemes that can be used as self healing schemes. 

a)  Self Healing in Routing : The most promising developments in the area of self-healing wireless networks are ad 
hoc networks. Automated network analysis through link and route discovery and evaluation are the distinguishing 
features of self-healing network algorithms. Through discovery, networks establish one or more routes between the 
originator and the recipient of a message. Through evaluation, networks detect route failures, trigger renewed 
discovery, and in some cases, select the best route available for a message.  

b)  Self healing in RF: Environmental radio-frequency (RF)[10,11] “noise” produced by powerful motors, other 
wireless devices, microwaves—and even the moisture content in the air can make wireless communication 
unreliable. Despite early problems in overcoming this pitfall, the newest developments in self-healing wireless 
networks are solving the problem by capitalizing on the inherent broadcast properties of RF transmission. The 
changes made to the network architectures are resulting in new methods of application design for this medium.   

c)  Self healing in Power efficiency:  As the network is always on, conserving power is more difficult. One 
solution is On-demand discovery [11].  On-demand discovery networks are only “on” when called for. This allows 
nodes to conserve power and bandwidth and keeps the network fairly free of traffic. Once routes have been 
established, they must generally be maintained in the presence of failing equipment, changing environmental 
conditions, interference, etc. This maintenance may also be proactive or on-demand. Another solution can be 
Single-path routing[11].  As for routing, network algorithms that choose single-path routing, as the name suggests, 
single out a specific route for a given source-destination pair. Sometimes, the entire end-to-end route is 
predetermined. Sometimes, only the next “hop” is known. The advantage of this type of routing is that it cuts down 
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on traffic, bandwidth use, and power use. If only one node at a time needs to receive the packet, others can stop 
listening after they hear that they’re not the recipient. 

3.  Proposed Scheme   

The objective of the proposed self  healing scheme is to design a scalable routing protocol for large scale networks. 
It uses concept of Virtual network.   

3.1 Mobile Virtual Networks (MVNs):  A virtual network is a network consisting of a large area with hundreds of 
nodes. There are two types of nodes in these networks: virtual nodes(VNs) and regular nodes (RNs). Since the 
NNs are also mobile and keep joining and leaving the virtual network in an ad hoc manner, the virtual network is 
actually a MANET. Thus, there are multiple MANETs in a multi-level MVN.   There are three critical issues 
involved in building a MVN as  

  (i) Number of virtual Nodes   (ii) Deployment of virtual Nodes  (iii) Routing Protocols 

(i) Number of virtual nodes: Optimal number of virtual nodes has been calculated with the aim of maximizing per 
node throughput.  In general, the network is designed such that it has sufficient number of VNs to cover the whole 
network.  

(ii) Deployment of virtual  Nodes : Ideally, virtual node (VNs) should be deployed such that the number of NNs to 
cover the whole network is optimal. This could be done by pre-assigning VNs and scattering them around the 
terrain at the time of network initialization. However, this may not be worth because these VNs are also moving, 
and may go down which may leave some Routing Nodes having no VNs to associate with. The typical solution is 
to deploy redundant Nodes in the network and elect some of them as VNs. The task of selecting VNs from network 
is called network election.     

(iii) Routing Protocols : After a set of VNs is elected and these VNs are connected through a high power radio to 
form the virtual network, the one critical issue remained is routing. There are ample choices available to select a 
routing protocol. Apart from the application, the one of the most important consideration while choosing a routing 
protocol is that it should be able to utilize the short cut and additional bandwidth provided by the separate high 
power links among NNs. AODV[12]  has been used as base protocol and changes have been made to it.   

In this paper a new scheme has been suggested which would allow mobile nodes to maintain routes to destinations 
with more stable route selection. This scheme responds to link breakages and changes in network topology in a 
timely manner. This makes route maintenance and recovery phase more efficient and fast. This virtual nodes 
network helps in reconstruction phase in the fast selection of new routes.  Each route table has an entry for number 
of network nodes attached to it. Whenever need for a new route arises in case of route break, check for network 
nodes are made, and a new route is established.   Route tables are updated at each hello interval as in AODV with 
added entries for network nodes. These are nodes at the one hop distance from its virtual. Network nodes are those 
nodes which are not participating in route process currently or nodes which enter the range of transmission during 
routing process. As nodes are in random motion for a scenario, so there is every possibility that some nodes are 
idle and are in the vicinity of the routing nodes. Whenever a break in the route phase occurs due to movement of 
participant node, node damage or for other reasons; theses idle nodes which have been termed as network nodes 
take care of the process and start routing. The whole process becomes fast and more packet delivery is assured.   
Each route table has an entry for number of network nodes surrounding it and their hop distance from the node. For 
simplicity of the protocol the distance has been assumed to be one hop. 
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4.  Simulation and Results 

Simulation study has been carried out to study the Performance analysis of proposed ‘New’ scheme w.r.t  AODV 
[12]  using NS-2 [13].  

Packet Delivery Ratio: The fraction of successfully received packets, which survive while finding their destination. 
This performance measure also determines the completeness and correctness of the routing protocol.  Graph 1 and 
2 show the results with 50 and 100 nodes respectively w.r.t pause time. Pause time of 0 means very fast movement 
and pause time of 500 denotes minimum movement. ‘New’ proposed scheme has better performance for all cases 
except initially where slight more time is consumed in calculations  

 

  
Graph 1: Packet delivery ratio 50 nodes  Graph 2: packet delivery ratio  100 nodes 

‘New’ has a much higher success ratio than AODV when the link break rate is 50%. Those connections, which 
‘New’ is able to establish but AODV is not, tend to have relatively long routing paths, as observed in the 
simulation. They also tend to have higher cost, which brings the average path cost up. There are two reasons for 
this result. First, when route breaks ‘New’ uses longer alternate paths to deliver packets that are dropped in AODV, 
Second when there are multiple paths, redundancy is created and hence increases the number of data transmission. 
It has been observed that efficiency has slightly been sacrificed in order to improve throughput and protocol 
effectiveness. In another comparison the metric has been taken as speed in place of pause time. In the scene the 
speed has been changed form 1 meter per second to 20 meters per second. It was observed as in Graph 3 and Graph 
4, that performance of ‘New’ was below ADOV, the reason being less network nodes available and more time 
spent in calculating power status, but the performance of ‘New’ was overall best for 50 and 100 nodes proving the 
point it was much better than its counter parts for 50 nodes and in 100 nodes i.e. in dense mediums. The reason is 
easy availability of network nodes and more nodes available for recovery phase.    
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Graph 3: packet delivery ratio 50 nodes w.r.t speed    Graph 4:  PDR 100 nodes w.r.t speed 

5.   Conclusion 

In this paper a ‘New’ scheme has been presented that utilizes network nodes. The scheme can be incorporated into 
any ad hoc on-demand protocol to heal link failures. It will improve reliable packet delivery even in route breaks.  
As a case study, the proposed scheme has been incorporated to AODV.  and it is expected that the performance 
improves.   The proposed scheme gives a better approach  for healing on demand routing protocols for route 
selection and maintenance. It is expected that overhead in this protocol will be slightly higher than others, which is 
due to the reason that it requires more calculations initially for checking network nodes. This also may cause a bit 
more end to end delay. The proposal is to check this scheme for more detailed and realistic channel models with 
fading and obstacles in the simulation.   

Self-healing systems are relatively new both for the academia and the industry. However, hope is to see a large 
number of systems, software and architectures that borrow from nature, ideas and concepts very quickly in future.    
The obvious goal is to generate a technique that will reveal that Self-healing networks are designed to be robust 
even in environments where individual links are unreliable, making them ideal for dealing with unexpected cir-
cumstances.   The dynamic nature that gives these networks their self-healing properties, however, also makes 
them difficult to test. Even after multiple deployments and thorough simulation, it’s difficult to predict how these 
systems will work (or fail) in actual emergencies. Although the best uses for technologies are often difficult to 
predict, still one can almost certain that the self-healing networks is waiting to be developed and getting popular.   
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Abstract— In this paper, a noise and region adaptive fuzzy 
switching median filter is proposed for reduction of impulse 
noise from images. This noise and region adaptive fuzzy 
switching median (NRAFSM) filter is able to remove the 
effects of very low to very high impulse noise in digital images. 
The proposed technique operates in two different stages viz. 
the noise detection stage and the noise filtering stage. The 
detection stage uses the histogram of the noisy image to detect 
the noisy pixels. The detected noisy pixels are then subjected to 
the filtering stage in which fuzzy reasoning is incorporated to 
restore the original pixel value. This method is region adaptive 
in the manner that it can remove the effect of outliers in case of 
original black and white backgrounds and noise adaptive in 
case of low to high noise levels.   

Keywords- Fuzzy logic, fuzzy switching median, histogram, 
salt & pepper noise 

I. INTRODUCTION 
mage processing has been a promising field in the 
research work of today. Various fields of this technology 

play an important role in our daily life. A number of fields 
such as medical sciences, satellite communication, textile 
industries, agriculture etc. are all based more or less on 
image processing. One of the great challenges to the field of 
image processing is the noise. Images are frequently affected 
by various types of noise during acquisition or transmission. 
Channel imperfections and other irregularities often cause 
the image quality to degrade. The effect of noise can alter the 
intensity value of the pixels in an image, which leads to the 
loss of information or details embedded in the image and 
makes it un-useful for subsequent processing. 

Removing impulse noise from digital images is an 
important task in image processing. Noise reduction is 
applied as a preprocessing task before processing the image 
for other applications. Various types of noise frequently 
occurring in the images are Gaussian noise, impulse noise, 
speckle noise, etc. Faulty CCD elements, flecks of dust, 
faulty memory storage elements are some of the factors that 
cause noise in the image. 

      Impulse noise is the most common type of noise that 
occurs within the image during acquisition or transmission. 
Fixed Impulse noise is the result of signal spikes which result 
in the change of pixel value either to the maximum or to the 
minimum. Salt and pepper noise is a special type of impulse 

noise in which the pixel value can occupy 0 or 255 [1] for an 
8 bit image. The presence of salt-and-pepper noise can 
severely damage the image details thus degrading the quality 
of the image. Hence, an efficient image restoration process is 
needed to filter out the noise effectively. 

A number of noise reduction techniques have been 
developed in the literature [2]-[9]. Center weighted median 
filter [2] is a filter that gives more weight to the center value 
of each window. Other filters such as a FIRE filter [3], Tri-
state median filters [4] were proposed for impulse noise 
removal. Similarly, a fuzzy impulse noise detection & 
reduction method [7] was also proposed for effective 
removal of impulse noise and Gaussian noise.  Most of these 
methods are able to remove the noise to a great extent but 
still not much effective to preserve the edge details. A 
solution to the above problem is that only noisy pixels should 
undergo the filtering stage of the filter. These filters are 
usually called switching median filters due to the fact that the 
value to be restored is switched between the original pixel 
value and the median value [10]. 

An efficient and interesting technique termed as noise 
adaptive fuzzy switching median filter was proposed in the 
literature [13]. This method could efficiently remove the 
impulse noise from grayscale images corrupted with high 
levels of impulse noise. The method uses the noise detection 
and the noise filtering steps. The detection stage uses the 
histogram of the noisy image to identify the noisy pixels. 
The detected noisy pixels are then subjected to the filtering 
stage. However, an observation is made about its filtering 
operation that after the window size of 7x7, the filter restores 
the mean value using upper diagonal elements in the filtering 
window which results into blurring at the edges of the image. 
Also due to such process, this filter could not filter the image 
with large areas having black or white backgrounds.  

In this paper, a modification has been proposed to the 
filtering step of NAFSM [13] filter, which tends to improve 
the performance of the filter by enhancing the quality of the 
image. The proposed technique is presented in Section II 
with simulation results in Section III. The results of the 
proposed technique are analyzed using peak signal-to-noise 
ratio and the mean square error and are compared with the 
results of the FIDRM[7], FSM[10] and NAFSM[13] filters.  
Finally, Section IV concludes this paper with future 
considerations. 

 I 

Noise and Region Adaptive Fuzzy Switching 
Median Filter for Salt and Pepper Noise 

Reduction 

mailto:1sankhanwar14@gmail.com


II.   NOISE AND REGION ADAPTVE FUZZY           
SWITCHING MEDIAN FILTER 

The proposed method operates in two steps viz. noise 
detection stage and the noise cancellation stage. In contrast 
to the earlier NAFSM method, the filtering stage of the 
proposed method works differently by expanding the 
window size up to 9×9. If no noise free pixel is found in the 
7×7 window, the pixel is restored as background pixel 
depending upon the numbers of black and white pixels.  
This method enables the filter to be both, the region 
adaptive as well as noise adaptive. The detection and the 
filtering stage of the proposed method are discussed in the 
following sections. 

A. NOISE  DETECTION STAGE 
The detection stage of the proposed method utilizes the 
histogram of the noisy image. Histogram is a graph that 
plots the number of pixels against each gray level value 
within the image. The technique is based on the fact that an 
image corrupted with salt and pepper noise produce two 
peaks in the histogram of the image. These two peak values 
are labeled as Lmax and Lmin. These values correspond to the 
two impulse noise intensities i.e. Lmax corresponds to salt 
noise and Lmin corresponds to pepper noise. The peak values 
are found by searching the histogram of the noisy image. 
Fig.1. Shown below plots the histogram of the Lena image 
for high noise & very low noise levels respectively. 

 

                                                             

 Fig.1. Histogram of (a) 10 % Noisy Lena Image (b) 2% 
Noisy Lena Image 

 

                                                                                    
However, not for every noise level the above assumption is 
true. There is a possibility at very low noise level that the 
noise intensities have low peaks than some other gray level 
values. At this point the above assumption of searching the 
histogram fails. To avoid this, the histogram is scanned 
from the two ends. The first peaks found from both the sides 
are assumed to be the two impulse noise intensities. The 
peak value from the left side of the noisy image histogram is 
labeled as Lmin and the peak value from the right hand side 
of the histogram is labeled as Lmax. 

The two impulse noise intensities Lmin and Lmax are used to 
detect the noisy pixels within the image. A binary noise 
mask N (i,j) is created using the following procedure: 

𝑁(𝑖, 𝑗) = � 0,             𝑋(𝑖, 𝑗) = 𝐿𝑚𝑎𝑥 𝑜𝑟 𝐿𝑚𝑖𝑛
1,                                      𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒                 (1) 

                                                                                                      
Where  𝑋(𝑖, 𝑗) 𝑖s the pixel value at the location (i,j),𝑁(𝑖, 𝑗) 
= 1 corresponds to noise free pixel, which is to be retained 
and 𝑁(𝑖, 𝑗) = 0 corresponds to the noisy pixel that has to be 
restored. 

B. FILTERING STAGE 
In the Filtering stage of the proposed method, the binary 
noise mask created is utilized to detect the noisy pixels in 
the image. Firstly a 3x3 square window (𝑖. 𝑒. , 𝑠 = 1)  is 
initialized in the original noisy image as defined by the 
equation below having odd dimensions (2𝑠 + 1) × (2𝑠 +
1). 

𝑊2𝑠+1(𝑖, 𝑗) = {𝑋(𝑖 + 𝑚, 𝑗 + 𝑛)}, 
 

                              Where  𝑚,𝑛 є (−𝑠, … ,0, … 𝑠)           (2) 
                                                                                          
Then, the number of “noise free pixels”, in the filtering 
window is counted using the noisy binary mask. The pixels 
are counted as: 

𝐻2𝑠+1(𝑖, 𝑗) = � 𝑁(𝑖 + 𝑚, 𝑗 + 𝑛)𝑚,𝑛 ∈(−𝑠…,0,…𝑠)            (3) 

If no noise-free pixel is found in the current 3 × 3 square 
window, the size of the window is expanded by one pixel at 
each of its four sides (𝑖. 𝑒. , 𝑠 ← 𝑠 + 1).  this process of 
expanding the window size is repeated until at least one 
noise free pixel is found. These noise free pixels are then 
utilized to find the median pixel as shown below. 

𝑀(𝑖, 𝑗) = 𝑚𝑒𝑑𝑖𝑎𝑛{𝑋(𝑖 + 𝑚, 𝑗 + 𝑛)}                        (4) 

With  𝑁(𝑖 + 𝑚, 𝑗 + 𝑛) = 1  

The noise free pixels are chosen in order to avoid the noisy 
pixels to be the candidates for calculating the median value. 
However a maximum limit is imposed on the size of the 
window. If no noise-free pixel is found up to the window 
size of  7 × 7 , unlike the NAFSM method, the proposed 
method further expands the window size to 9×9. At this 
window size, it is assumed that the pixel under 
consideration is the original background pixel. Now a 



decision is made that whether the pixel belong to the white 
background or the black background. For this purpose, both 
the number of white and black pixels are calculated in the 
9×9 window. If the numbers of white pixels are found to be 
greater than the black pixels, the center pixel is declared as 
the white background pixel otherwise the pixel is classified 
as black pixel and vice versa. This procedure enables the 
proposed technique to be Region Adaptive.  

After finding the median value using the noise free pixels, 
the local information is extracted by calculating the absolute 
luminance difference 𝐴(𝑖, 𝑗) using the following equation; 

𝐴(𝑖 + 𝑘, 𝑗 + 𝑙) = 𝑋(𝑖 + 𝑘, 𝑗 + 𝑙) − 𝑋(𝑖, 𝑗)                         (5) 

With(𝑖 + 𝑘, 𝑗 + 𝑙) ≠ (𝑖, 𝑗) 

The local information is then extracted by finding the 
maximum of the set of absolute luminance difference. 

𝐿(𝑖, 𝑗) = 𝑚𝑎𝑥{𝐴(𝑖 + 𝑘, 𝑗 + 𝑙)}                                          (6) 

A maximum operator is utilized instead of minimum 
operator. The minimum operator is unable to distinguish 
between the noisy and noise free pixels. 

 

 

 

 

 

 

 

 

 

 

Fig.2. Fuzzy Set 

The fuzzy reasoning is applied as a final pixel restoration 
process. A fuzzy system is implemented with maximum 
luminance difference, median value and the original pixel 
value as the input variable. The membership function 
adopted is trapezoidal in shape as shown in the figure 2. As 
part of the filtering mechanism in the proposed NRAFSM 
filter, fuzzy reasoning is applied to the extracted local 
information 𝐿(𝑖, 𝑗). The fuzzy set adopted is shown in Fig.2 
and defined by the fuzzy membership function F (i,j). 
Where the local information 𝐿(𝑖, 𝑗)  is used as the fuzzy 
input variable. The fuzzy set defined by 𝐹(𝑖, 𝑗) is given by:            

                                                           

𝐹(𝑖, 𝑗) = �

0             ; 𝐿(𝑖, 𝑗) < 𝑇1
𝐿(𝑖,𝑗)−𝑇1
𝑇1−𝑇2

      ;  𝑇1 ≤ 𝐿(𝑖, 𝑗) < 𝑇2
1            ; 𝐿(𝑖, 𝑗) ≥ 𝑇2

                          (7)               

                                                                                           
Where T1 & T2 are the threshold values which are 
optimized for best results, which are 10 and 30 in this 

proposed method. Finally, a correction term is applied 
which is a linear combination of the median value of the 
pixels in the current filtering window and the original pixel 
as given below. 

   Y(𝑖, 𝑗) = �1 − 𝐹𝑖𝑗�. X(i, j) + 𝐹(i, j). M(i, j)                      (8) 

However in the proposed method NRAFSM, if no noise-
free pixel is found up to the window size of 7×7, the 
number of white & black pixels are calculated in the widow 
size 9×9 and the central corrupted pixel will be restored by 
the intensity value of ‘0’ (if black pixels > white pixels) and 
‘255’ (if white pixels > black pixels) rather than replacing 
the corrupted pixel with the median of the first four pixels in 
3×3 window in NAFSM[13].  

By incorporating the above technique, the performance of 
the method improves much better & provides better image 
both visually and in terms of PSNR & MSE. 

III. SIMULATION RESULTS 
The proposed technique is compared with other methods in 
this section based on their simulation results. The 
parameters used to serve the purpose are peak signal-to-
noise ratio and mean square error. As visual perception is 
the best way to analyze any image, the resulting images 
from various methods are also included in this section. 
It is assumed in the work that an image under consideration 
is corrupted with almost equal amounts of salt and pepper 
noise intensities that mean the salt and the pepper noise 
intensities occur with same probability within the image. 
In this paper a most common Lena image has been taken to 
analyze the performance of various filters. The values of 
PSNR (dB) for Lena image obtained in case of FIDRM [7], 
FSM [10], NAFSM [13] and the proposed method     
corrupted by 10 %, 50% & 90% noise are listed in Table 1 
and Fig.3 shows the plot of PSNR values against the 
percentage of impulse noise for the standard Lena image. As 
evident from the figure, the proposed technique provides 
best PSNR values over other techniques mentioned in the 
graph. The FSM filter works well for low levels of noise but 
fails to work at high levels. While NAFSM works 
moderately at low and high noise levels. On the other hand 
the proposed technique in turn combines the features of 
noise adaptive & the region adaptive to provide the better 
results in case of images corrupted by low and high 
percentage of noise. 
The mean square error has also been taken to analyze the 
performance of the proposed method over other methods.  

 
Table 1. PSNR values for “Lena Image” 

 
PSNR(dB) FOR LENA IMAGE  

    Filter 
 
% Noise 

 
FIDRM 

 
FSM 

 
NAFSM 

 
Proposed             
  Method 

10 32.09 38.42 47.38        47.76 
50 12.86 30.73 30.97 36.10 
90 7.01 9.54 24.15 25.73 

F (i, j) 

L(i, j) 
0           T1           T2                  255 

1 

No 
Correction Partial 

Correction 

Full 
Correction 



Fig. 4 shows the plot of MSE against the percentage of 
noise for the standard Lena image. The graph for Lena 
image shows that although marginally, the MSE values of 
the proposed technique are less than that for other methods.  

 
Fig.3. Graph of PSNR (dB) versus salt-and-pepper noise        

percentage (%) for “Lena” Image 

 
Fig.4. Graph of MSE (dB) versus salt-and-pepper noise        

percentage (%) for “Lena” Image 
  

Fig. 5 Shows the Lena image corrupted with 10%, 50% and 
90% impulse noise respectively. Fig.6 shows the results of 
Fuzzy impulse noise detection & reduction method. The 
results of FIDRM are acceptable only at very low levels of 
impulse noise. Fig.7 and Fig.8 show the results for FSM and 
NAFSM filters. Finally Fig.9 shows the results for the 
proposed method.  
 

      
Fig.5. Lena Image Corrupted by 10, 50 & 90% Impulse           

noise respectively. 

       
Fig.6. Lena Image Filtered by FIDRM 

       
Fig.7. Lena Image Filtered by FSM 

        
                 Fig.8. Lena Image Filtered by NAFSM 

       
Fig.9. Lena Image Filtered by Proposed Method    

The filtered images are much better in case of present 
method as compared to other methods. 
 

                      
(a)                          (b)                           (c) 

                     
                 (d)                             (e)                           (f) 

Fig.10. (a) Original “Cameraman” image (b) “Cameraman” 
image corrupted by 90% of salt-and-pepper noise. 
Simulation results obtained using(c) FIDRM [7], (d) FSM 



[10], (e) NAFSM [13], (f) the proposed NRAFSM. 

Fig.10 shows the results for “Camera man image” corrupted 
with 90% of salt–and–pepper noise for the various filters 
implemented. Fig.11 shows the graph of PSNR values 
plotted against the salt-and-pepper noise percentage for the 
filters implemented. It can be seen that the proposed 
NRAFSM filter is able to perform better than the other 
filters by having the highest PSNR values at all levels of 
salt-and- pepper noise and Fig.12 shows the graph of MSE 
values plotted against the salt-and-pepper noise percentage 
for the various filters, again it can be seen that the proposed 
method is having small MSE values at all levels of 
percentage of noise, which clearly shows that the proposed 
filter works better than all the other filters in the literature.     
 

Table 2. PSNR values for Cameraman Image 
 

PSNR(dB) FOR CAMERAMAN IMAGE  
    Filter 
 
% Noise 

 
FIDRM 

 
FSM 

 
NAFSM 

 
Proposed 
Method 

10 25.87 37.24 29.61 38.13 
50 12.53 26.18 25.84 28.06 
90 6.67 9.14 19.27 20.39 

Fig.11. Graph of PSNR (dB) versus salt-and-pepper noise        
percentage (%) for “Cameraman” Image. 

 

Fig.12. Graph of MSE (dB) versus salt-and-pepper noise        
percentage (%) for “Cameraman Image”. 

IV. CONCLUSION 
In this Paper, a fuzzy logic based NRAFSM filter is 

presented which is able to remove the impulse noise 
effectively while preserving image edge details. The 
attractive feature of this framework is that the method 
adapts itself to the amount of noise and also to the type of 
region in an image. There is no need to tune any parameters 
in this method thereby making it more sophisticated as 
compared to other methods. The only optimization needed is 
the selection of proper threshold values for fuzzy reasoning 
which once optimized need not to be changed again. 
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High Quality Contour Extraction From Digital Image 
Watermarking Using Spectral Domain Transforms 

[ Author Names Only ] 
 

Abstract— Digital watermarking has been proposed as a 
solution to the problem of copyright protection of multimedia 
data in a networked environment. It makes possible to tightly 
associate to a digital document a code allowing the identification 
of the data creator, owner, authorized consumer, and so on. In 
this paper a new watermarking algorithm for digital images is 
presented: the method, which operates in the frequency domain, 
embeds a watermark bits in a selected set of DCT & Wavelet 
coefficients using high-pass filter. After embedding, the 
watermark is adapted to the image by exploiting the masking 
characteristics of the human visual system, thus ensuring the 
watermark invisibility. The scheme analyzed is deals with 
researching techniques of watermark embedding into spectral 
images, and methods of watermark extraction and detection. This 
scheme is requires side information (high pass filter coefficients) 
in watermark recovery. It is based on inserting the watermark 
bits into the high pass filter DCT & Wavelet coefficients. By 
using of zonal sampling method (low-and-high-pass filters), we 
select the largest coefficients in the high pass filter which is equal 
in size to the digital water mark bits. Then these coefficients are 
used to embed the watermark bits. By exploiting the statistical 
properties of the embedded sequence, the mark can be reliably 
extracted without resorting to the original uncorrupted image. 
Experimental results demonstrate that the watermark is robust 
to several signal processing techniques (Gaussian noise is used in 
this paper). The contours of the original image can be extracted 
easily by using of SSPCE (single step parallel contour extraction) 
method from watermarked image with accepted level of 
distortion. 

Keywords— Digital watermarking, DCT & Wavelet 
transforms, image compression, contour extraction 

I.  Introduction 
Several watermarking techniques were developed and a 

large amount of methods were proposed, but still the most of 
known ways to protect data are far from ideal. The digital data 
of the various types such as text, images, audio, video can be 
processed by the watermarking procedure.  

Two main methods for embedding are used, namely the 
spatial and the frequency domain. The spatial domain 
techniques are more vulnerable in common image attacks such 
as filtering or JPEG compression. The frequency-domain 
approaches are the most popular for image watermarking. In 
these schemes, the image is being transformed via some 
common frequency transform and watermarking is achieved 
by altering the transform coefficients of the image. The 
transforms that are usually used are the DCT, DFT and the 
DWT [1- 4]. 

Image watermarking techniques proposed so far can be 
divided into two main groups: those which embed the 
watermark directly in the spatial domain [5,6] and those 

operating in a transformed domain, e.g. the frequency domain 
[7,8]. The simulation is done using Matlab programming to 
add and extract watermarks. 

The watermark embedding was performed in the transform 
domain. According to the proposed model, in the DCT domain 
largest coefficients was replaced by the linear combination of 
the watermark. A set of embedding parameters was 
investigated. The quality of the resulted watermarked images 
was measured and analyzed before and after corrupted by 
Gaussian noise. Recommendations for the embedding system 
were stated. Some method of watermark extraction were used. 
Results were analyzed. Watermark robustness against 
Gaussian noise attacks was verified. Number of detection 
experiments with accordance to embedding parameters was 
made. The spectrum image (high-pass filter coefficients) was 
considered as a possible way to detect embedded watermark. 

II.  The Discrete Cosine 

Transform 
The DCT is a very popular transform function used in 

signal processing. It transforms a signal from spatial domain to 
frequency domain. Due to good performance, it has been used 
in JPEG standard for image compression. DCT has been 
applied in many fields such as data compression, pattern 
recognition, image processing, and so on. The DCT transform 
and its inverse manner can be expressed as follows: 
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III.  The Discrete Wavelet 

Transform 
 

The Wavelet analysis is an exciting new method for solving 
difficult problems in mathematics, physics, and engineering, 
with modern applications as diverse as wave propagation, data 
compression, signal processing, image processing, pattern 
recognition, computer graphics, the detection of aircraft and 
submarines and other medical image technology [13] & [14]. 
Wavelets allow complex information such as music, speech, 
images and patterns to be decomposed into elementary forms at 
different positions and scales and subsequently reconstructed 
with high precision. 

Wavelets are obtained from a single prototype wavelet 
called mother wavelet by dilations and shifting using the 
equation (3). 
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IV.  Zonal Sampling Methods 
A lot of zonal sampling methods which was described in 

[11], shows that the best scheme for compression and contour 
extraction is as illustrated in Fig. 1. Fit criterion of the 
algorithm consists in selecting one of the squared block of the 
spectral images (e.g. shadow region) as LPF filter for image 
compression and the other coefficients will be taken into 
account in the contour reconstruction stage as shown in the 
Fig. 1. This algorithm in this work is referred as algorithm I 
[11]. 

 
Figure 1. Zonal sampling method (algorithm I) 

 
 
This paper compared this zonal method with a another 

zonal sampling method consists in selecting one block of the 
spectral images (i.e. shadow region) as LPF for image 
compression and the other coefficients will be taken into 
account in the contour reconstruction stage. This algorithm is 
referred as algorithm II and is shown in Figure 2 [12]. 

       

 
 

Figure 2. Zonal sampling method (algorithm II) 

 
The forward Wavelet transform is applied to the gray-level 

image. By using low and high-pass filters after the zonal 
procedures(algorithms I & II) the two spectral sub-images are 
obtained. The HPF coefficients are used to embedding process 
and then inverse transform is done. The forward DCT 
transform then is applied.  The HPF details coefficients are 
used to embedding process while the LPF of approximation 
coefficients are used to obtained the compressed image. 

 

V. Description of the Algorithm 
The forward Wavelet transform is applied to the gray-level 

image. By using zonal procedures (algorithms I & II) the two 
spectral sub-images are obtained. The part of  digital water 
mark is embedded to the N largest values in details 
coefficients using the following equation 

)1((*)__(_ WHPFoftCoefficientcoefficienNew α+=                   (4) 

where α  is parameter determined the coefficient value and the 
W is watermark bits. 

The inverse transform is taken to the combined low and 
high pass filters images. Then DCT transform is applied to the 
obtained gray-level image. By using zonal procedures 
(algorithms I & II) the two spectral sub-images are obtained. 
The remains digital water mark is now embedded to the N 
largest values in details coefficients using the equation (3). 
Finally, the Gaussian noise is added to the watermarked image. 
The SSPCE (single step parallel contour extraction) method is 
applied to the binary image which is obtained by suitable 
threshold value applied to the noisy digital watermarked image 
[9,10]. Flowchart of the proposed Embedded digital watermark 
& contour extraction and image compression is depicted in Fig. 
3. 

The extraction step of watermark from host image is 
similar to the process of the embedded algorithm. The 
watermarked image must be transformed to frequency domain 
by DCT approach. The part of N largest coefficients of the 
spectral image (HPF) are determined. The inverse transform is 
applied to extract the part of watermark using the formula 
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where X is extracted watermark bits.  
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The forward Wavelet transform is applied to determine the 
remains N largest coefficients of the spectral image (details 
coefficients). The inverse wavelet transform is applied to 
extract the remains part of watermark equation (5). Flowchart 
of the digital watermark extraction is depicted in Fig. 4. The 
analyzed algorithms use method of contour extraction called 
(SSPCE) with 3x3 pixels window structure. By using the 
central pixel the object contours is extracted and the all 
possible edge direction is found which connects the central 
pixel with one of the remaining pixels surrounding it [13, 14]. 
As a further test, the Tools image was corrupted by the addition 
of Gaussian noise, thus obtaining the blurring image. A zero-
mean Gaussian noise with standard deviation less than 0.5 was 
used. Though the image degradation is so heavy that it cannot 
be accepted in practical applications, the mark is still easily 
recovered. 

 

VI.  Applied Measures 
The proposed image compression and contour extraction 

method is related to the data compression and extraction 
problems. To evaluate   its compression ability, the following 
compression ratio was introduced if each pixel is implemented 
by eight bits. 
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where:  
NOZ  - number of zero coefficients    
 S      - Coefficients number in the desired zonal   
           used as LPF filter; 
n * m  - size of the image. 
 

 
The mean square error (MSE) and peak signal-to-noise 

ratio (PSNR) criterions were used to evaluate the distortion 
introduced during the image compression and contour 
extraction procedures. The MSE criterion is defined by the 
following equation: 
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where  I    and  
~

I    are the grey-level and reconstructed 
images respectively. 

 
The PSNR  is defined by the following formula: 
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where L is the grey-level number. 

VII.  Results of the Experiments 
To visualize the experimental results a set of two test images 
& two digital watermark images is selected. Selected images 
are shown in Figure 5 (related results are shown in the Fig. 6 
to Fig. 9 and in Table I & Table II).  

 

 
Fig. 3 Flowchart of the Embedded digital watermark & contour extraction. 

 
 

    
 

Fig. 5. Test images: a) Host (Tools), and b) Watermark 
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Fig. 4 Flowchart of the digital watermark extraction. 

 
 

TABLE I.  1.0=σ USING ALGORITHM I (N=M=122 FOR DCT &  128 

FOR WAVELET) WITH BPP=1.8169 &  CORRELATION=1.00 

                   Measures 

Images 

 

MSE 

PSNR 

[db] 

Watermarked (DCT)  0.0460 61.4998 

Noisy Watermarked 

(DCT) 

0.0460 61.4998 

Compressed (DCT) 7.2608 39.5209 

Without watermark 

(DCT) 

2.8147x 10^-27 313.6364 

Watermarked         

(DCT & WAVELET) 

4.4387 41.6582 

Noisy Watermarked 

(DCT & WAVELET) 

4.4387 41.6582 

Compressed           8.2255 38.9792 

(DCT & WAVELET) 

Without watermark 

(DCT & WAVELET) 

4.3897 41.7064 

 

Compressed Image Using LPF

Watermarked imageTools (Original Image)

Digital Watermark Extraction Image Without Digital Watermark

Collecting Contours using SSPCE

 
Fig. 6. Results using algorithm I by DCT  

 
 

Watermarked image

Compressed Image Using LPF

Tools (Original Image)

Digital Watermark Extraction Image Without Digital Watermark

Collecting Contours Using SSPCE

 
Fig. 7. Results using algorithm I by DCT & Wavelet 

 

TABLE II.  1.0=σ USING ALGORITHM I (N=M=172 FOR DCT &  128 

FOR WAVELET) WITH BPP=1.8162 &  CORRELATION=1.00 

              Measures 
 
Images 

 
MSE 

PSNR 
[db] 

Watermarked 
(DCT) 

0.0458 61.5258 

Noisy  
Watermarked (DCT) 

0.0458 61.5258 

Compressed 7.1686 39.5765 
Without watermark 

(DCT) 
2.8907e-027 313.5208 

Watermarked         
(DCT & WAVELET) 

10.6422 37.8605 

Noisy Watermarked 

(DCT & WAVELET) 

10.6422 37.8605 

Noisy 
water-
marked 
image 

Zonal 
sampling 
method 

(L & HPF) 
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Remains 
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IDCT 
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DCT (HPF 
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Compare 
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Largest 
values 

Watermark 
Image 

Extraction 
(Remains)   
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Compressed           (DCT 

& WAVELET) 

9.4818 38.3619 

Without watermark 

(DCT & WAVELET) 

10.5608 37.8939 

 
 

Compressed Image Using LPF

Watermarked imageTools (Original Image)

Digital Watermark Extraction Image Without Digital Watermark

Collecting Contours using SSPCE

 
Fig. 8. Results using algorithm II by DCT 
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Fig. 9. Results using algorithm II by DCT & Wavelet 

 

VIII.  Conclusions 
In this paper a watermarking algorithm for digital images 

operating in the frequency domain is presented. A binary 
digital watermark image is embedded in a selected set of DCT 
& Wavelet coefficients. Experimental results demonstrate that 
the watermark is robust to Gaussian noise. The results show 
that this kind of algorithms has a satisfactory performance 
under image corrupted by Gaussian noise. Comparison results 
among two algorithms of zonal sampling method have also 
been presented. In this paper, we implemented different 
watermarking algorithms using MATLAB programming based 
on DCT & Wavelet transforms. Simulation results show that 
using second algorithm of zonal sampling method the quality 

of the host image after digital watermark extraction can be 
improved by about o.1 decibel if we used DCT only; while 
using double transforms & second algorithm of zonal 
sampling method the quality of the host image after digital 
watermark extraction can be improved by about 4 decibels. 
Also the extracted contours may obtained from digital 
watermarked image using SSPCE contour extraction method 
with accepted level of reconstruction. 
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Abstract: - Contour compression presents a great challenge in the field of image processing. In this paper, we 
present and develop approach for single and multi-contours compression using optimized Trapezoid method. 
The proposed algorithm is compared with the existing methods such as Ramer (good quality), and Triangle 
(much faster) methods in this work; which are briefly described. Cartesian co-ordinates of an input contour are 
processed in such a manner that finally contours is presented by a set of selected vertices of the edge of the 
contour. In the paper the main idea of the analyzed procedure for contour compression is performed. The 
performance in our approach is calculated using three diversity measures based on mean square error, signal-to-
noise ratio criterions and speed. Computational time of analyzed method is estimated depending on a number of 
numerical operations. Experimental results are obtained in terms of image quality, compression ratios, and 
speedily which are encouraging and open other perspectives in the domain of approximation especially 
speaking for Arabic word compression. The main advantages of the analyzed algorithm are simplicity and 
small numbers of the arithmetic operations compared to the existing algorithms. 
 
 
Key-Words: - contour representation, contour compression, polygonal approximation, and Ramer, Triangle, and 
Trapezoid methods. 
 

1 Introduction 
In this paper uses method known as single step 
parallel contour extraction method “SSPCE” [1]. In 
this work we briefly introduce algorithms have been 
introduced for polygonal approximation of extracted 
contours. One of the approaches that solve the 
problem of contour compression is the time domain 
approach, for which most of its algorithms are 
concerned with the approximation and/or smoothing 
of curves. Many polygonal approximation 
techniques have been proposed in the literature and 
it can be classified into three categories. The first 
one is referred to as sequential method such as [2]. 
The second one is referred to as split-and-merge 
approaches such as in [3], [4], and [5]; and the last 
category is referred to as dominant point-detection 
approaches such as in [6]. The contour 
representation used here is Cartesian [7]. Other 
representations such as Polar or Freeman’s (also 
generalized) chain coding are usually desirable in 
many applications [8]. In this paper a new algorithm 
for contour compression of trapezoid method is 
presented, developed and compared [9] and [10]. 
 
 

2 Description of the algorithm  
The proposed algorithm belongs to a family of 

polygonal methods of approximation. The idea of 
this method consists in segmentation of the contour 
points to get trapezoid shapes (points of SP, B, C, 
and EP). The first and last points of each segment 
are called starting point (SP) and ending point (EP) 
respectively. The fit criterion of the Trapezoid 
method (referred here as algorithm I) [9]; is the ratio 
between the perpendicular distance (dB) from point 
B to the line (SP – C) to the perpendicular distance 
(dC) from point C to the line (B – EP), as illustrated 
in Fig. 1, and is defined by equation (1). 

 
thdCdB <)/(                             (1) 

  
where th is given threshold value. 

 
Trigonometric formula is used to calculate these 

values. If equation (1) is not valid the second, third 
and ending points are stored and the SP is shifted to 
the EP of the trapezoid, then a new segment is 
drawn. Otherwise the third and ending points of the 
trapezoid are stored and the SP is shifted to the EP; 



then a new segment is drawn. The vertices of an 
edge of the approximating polygon are determined 
by these stored points. The criterion of the second 
analysed algorithm (Trapezoid method improvement 
which is referred to as Trapezoid II) is identical to 
the first one but the fit criterion is defined by 
equation (2).  

 

                   thdCEPdBC <)/(                           (2) 
 
         

where dBC is distance between B and C points, and 
dCEP is distance between C and EP points.  
 

 
 

 
Fig. 1. Illustration of the basic trapezoid idea for the Trapezoid 
method (Trapezoid I). 

 
 
The analyzed criterion of both algorithms can be 
modified depending on methods of contour 
representation. The contour uses chain coding 
schemes of contour representations to determine all 
possible connections for both 8-connectivity and 4-
connectivity schemes such as Cartesian 
representation, or polar representation, or 
generalized [8]. 
 
The analyzed algorithms use new method of contour 
extraction (SSPCE) with 3x3 pixels window 
structure. By using the central pixel the object 
contours is extracted and the all possible edge 
direction is found which connects the central pixel 
with one of the remaining pixels surrounding it. 
 
 

3 Ramer method 
Ramer presented an algorithm which uses the 
maximum distance of the curve from the 
approximating polygon as a fit criterion. It is an 

iterative method which starts with an initial 
segmentation and splits the segment at the point 
which has the farthest distance from the 
corresponding segment unless the approximation 
error is no more than the pre-specified tolerance [3]. 
The algorithm produces a polygon with a small 
number of edges for arbitrary two-dimensional 
digitized curves. The segment of the curve is 
approximated by a straight-line segment connecting 
its initial and terminus. If the fit is not fulfilling, the 
curve segment is terminated into two segments at 
the curve point most distant from the straight-line 
segment. This loop is repeated until each curve 
segment can be approximated by a straight-line 
segment through its endpoints. The termini of all 
these curve segments then are the vertices of a 
polygon that satisfies the given maximum-distance 
approximation criterion. This type of polygonal 
curve representation exhibits two important 
disadvantages. First the polygons contain a very 
large number of edges and, therefore, are not in as 
compact a form as possible. Second, the length of 
the edges is comparable in size to the noise 
introduced by quantization. Fitting the curve of 
closed contour by the line segment using Ramer 
method is shown in Fig. 2. 
 

40 42 44 46 48 50 52 54 56 58

88

90

92

94

96

98

100

102

104

maximum distance

maximum distance

28

42
41

40

36 34

38

39

2535 32 30

31 29
27

26
23

21

19

22

20

37 24

33

18

1716

151413

12

119

108

76
54

3

1

2

y

x

Fig. 2. Curve approximation by Ramer method. 
 
 

4 Triangle method 
The idea of this method consists in segmentation of 
the contour points to get triangle shape (SP, B, and 
EP points) as shown in Fig. 3 [4].  
The ratio between height of the triangle h and length 
of the base of the triangle b is compared with the 
given threshold value by the equation (3). 
 

                            thbh <)/(                              (3) 

c 



If the ratio value is smaller than the threshold, the 
EP of the triangle is stored and SP is shifted to the 
EP, then a new segment is drawn. Otherwise the 
second point (B) is stored and the SP is shifted to 
the B point of the triangle. Then a new segment is 
drawn. The stored points determine the vertices of 
an edge of the approximating polygon. 
 

 

Fig. 3. Curve approximation by Triangle method. 

 
 

5 Applied Measures 
The compression ratio of the analyzed method is 
measured using the equation (4).    
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where    is the length of the input contour, and     is 
the length of the approximating polygon. 
 
Quality measuring of an approximation during the 
approximating procedure uses mean square error 
(MSE) and signal-to-noise ratio (SNR) criterions by 
the relations (5) and (6) respectively. 
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where   is the perpendicular distance between i point 
on the curve segment and straight line between each 
two successive vertices of that segment. 
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where VAR is the variance of the input sequence. 
 
Performed analysis and experiments show that SNR 
should be greater than 33 dB for some contours and 
less than this value for others to obtain the expected 
compromise between compression ratio and quality 
of reconstruction. In the case of high threshold level, 
the contour details are eliminated and level of 
introduced distortion can not be accepted. 
 
 

6 Results of the Experiments 
The proposed algorithm (Trapezoid II) is working 
good for binary images that has one or many 
contours as well. To visualize the experimental 
results a set of two test contours is selected. Selected 
contours are shown in Fig. 4. The words depicted in 
Fig. 4 (a, and b) means in English Language “The 
Task” and “Ali” respectively. 
Some selected results of The Task contour are 
shown in Fig. 5 and related results are in Table 1; 
where NO is the number of operations (i.e. number 
of arithmetic operations which are performed such 
as addition, multiplication, division, etc). Some 
selected results of the test contours are shown in 
Figs. 6 and 7 (related results are in Tables 2, and 3 
respectively). 

 

 
 

 

 

 

 
 

Fig. 4 Test contours: a) The Task, b) Ali, and c) Roses. 
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Fig. 5.  Task contour approximations results 
(Trapezoid II). 
 

Table 1 

 MSE SNR CR [%] NO 

a) 0.93 39.51 89.84 953 

b) 1.95 36.28 92.66 683 

c) 5.34 31.90 95.20 440 

d) 9.49 29.41 96.05 359 

 
 

  

  
Fig. 6.  Name contour approximations results (Trapezoid II). 

 
 
 

Table 2 

 MSE SNR CR [%] NO 

a) 0.66 40.93 89.89 953 

b) 1.54 37.24 92.70 683 

c) 5.7920 31.50 95.22 440 

d) 9.65 29.28 95.79 386 

 

 
 

 
 

 
Fig. 7.  Thanks contour approximations results (Trapezoid II). 

 

Table 3 

 MSE SNR CR [%] NO 

a) 1.51 41.15 90.86 3761 

b) 2.42 39.09 92.82 2951 

c) 5.56 35.48 94.71 2168 

 
 
 
The results presented in Figs. 6, 7, and 8 show that 
the proposed method (algorithm II) has good 
compression abilities. It is seen that the compression 
ratio for some type of contours can be even greater 
than or equal to 96% as shown in Fig.7 and Table 1. 
 
The proposed algorithm (Trapezoid II) is much 
faster than Ramer, Triangle and Trapezoid I 
methods. 
 
The plots of MSE, SNR and NO versus CR are 
shown in Fig. 8, Fig. 9 and Fig. 10 for the Roses 
contour.    
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Fig. 9. SNR versus CR comparison. 
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 Fig. 10. NO versus CR comparison. 
 
 
The plots show that SNR using analysed algorithm 
is approximately the same as for Triangle and 
Trapezoid (algorithm I) methods for higher 
compression of contours. The number of the 
operations using Ramer, Triangle and Trapezoid I 
methods is much higher than in the analysed method 
(Trapezoid II) for many different shapes of 
contours. However, the SNR using the Ramer 
algorithm gives much better approximation quality 
than all comparing methods; but the proposed 
algorithm is much faster than the others. 
 
 
 
 
 

7 Conclusion 

In this paper, we have presented a new scheme of 
Trapezoid method for compressing single and multi-
contours. The Trapezoid I method is improved by 
this paper (Trapezoid II) which is takes advantage of 
the speedily. In this work, some of the spatial 
methods of contour compression are discussed and 
compared with the analyzed algorithm of Trapezoid 
method. The method drawbacks and advantages 
were discussed in detail. This study concludes that 
the method proposed gives higher compression for 
contours with some small significant loses of 
contour approximation quality. The compression 
ratio obtained by this new algorithm can be greater 
than or equal to 96% (as shown in Fig, 7) with 
accepted significant visible distortion. The presented 
results show that the proposed algorithm for contour 
approximation is many times faster than Ramer, 
Triangle, and Trapezoid I methods. However the 
analyzed method (Trapezoid II) is faster than 
previous method (Trapezoid I) by about 36% (as 
shown from Fig.10). The method gives good quality 
and compression for Arabic words. To obtain higher 
compression ratio with small significant visible 
distortion in the reconstruction quality; the accepted 
level of the reconstruction quality is determined. 
The threshold value should conservative the 
accepted level of the reconstruction quality. In 
addition we mentioned that the proposed algorithm 
also has a low complexity. 
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Abstract: Mobile communication has gone through revolutionary changes during past ten years. Mobiles, 
now a days has all functionalities of computer and trying to replace it. This was a step by step process. Each 
change depicts an improvement over previous one and termed as a generation of technology. A generation 
largely specifies the type of services and the data transfer speeds of each class of technologies. This paper 
presents all the technological changes occurring in mobile communication technologies and compares various 
advantages and improvements over previous one. The paper also discusses the competition between 3G and 4G 
technology. In the end, paper throws some light on the new researches in the mobile communication. 

Keywords: Mobile Communication; Pre-Cellular; 1G;2G;3G;4G;5G. 

______________________________________________________________________________________ 

1. Introduction 

Mobile communication technology uses the radio wave communication facility which is known as very old 
technology for transmitting voice signals and nowadays the same is used for transmitting text, image as well as 
video data along with audio signals. The mobile communication is explained in terms of generations of mobile 
technologies starting from first generation (1G) to fourth generation (4G). The researchers already started 
thinking of fifth generation (5G) and beginning with their design issues. Prior to 1973, mobile telephony was 
limited to phones installed in cars and other vehicles. It is termed as pre-1G (i.e. 0G).Motorola was the first 
company to produce a handheld mobile phone. On 3 April 1973 when Martin Cooper, a Motorola researcher 
and executive, made the first mobile telephone call from handheld subscriber equipment, placing a call to 
Dr. Joel S. Engel of Bell Labs. The prototype handheld phone used by Dr. Cooper weighed 1.1 kg and 
measured 23 cm long, 13 cm deep and 4.45 cm wide. The prototype offered a talk time of just 30 minutes and 
took 10 hours to re-charge. This was termed as 1G i.e. first generation of mobile communication. 1G uses 
analog signal transmission through frequency division multiplexing technique (FDMA). Then comes the 2G 
technology which uses digital signal transmission technology with time division multiplexing technique 
(TDMA) and code division multiple access technique (CDMA). It provides voice as well as text (SMS) 
transmission facility. It uses circuit switching for digital voice transmission and packet switching for text data 
transmission. The signals of 2G are secure and efficient as compared to 1G and provide greater mobility to the 
user. The 2G has two variations named 2.5G and 2.75G. 2.5G is based on the technology named as GPRS. It 
facilitates the user to access the internet using mobile phones with very low data rates. 2.75G is based on the 
EDGE technology which provides higher datarates than GPRS. By this time, researches for high data rates and 
bandwidth sensitive application progresses much and, hence, a new generation of technology emerges named as 
3G i.e. third generation of mobile communication. It facilitates the user with online video transmission at high 
data rates. 3G is based on CDMA and WCDMA technology. It is totally packet switching technology as 
compared to 2G.User can do video calls , watch online movies and TV on their mobile phones. This has 
increased the demand for more data rates/speed and bandwidth in video applications. 4G technology has come 
up with solution to higher data rates and more bandwidth. It is completely wireless technology based on VoIP 
i.e. wireless technology of telephony. It uses orthogonal frequency division multiplexing technique (OFDM). 
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4G Offer divergent levels of data transfer from sources to a device with a speed of 100 Mbit/s. The first two 
commercially available 4G technologies are named as the WiMAX standard and the LTE standard. Now, 
scientist and researchers already working on a completely wireless scenario denoted as WWWW (World Wide 
Wireless Web). This will be the future generation of mobile communication technology and termed as 5G. 

2. Pre-Cellular Generation (0G) 
0G is also called “Mobile Radio Telephone” technology considered as the dawn of wireless connectivity. MTS 
(Mobile Telephone System) was the first commercially used mobile telephone services started in 1946. These 
mobile phones were installed in different vehicles with bulky transceiver placed in the trunk of vehicle like car 
and a headset and a dialler positioned near the driver seat. Both headset and transceiver were connected through 
a wire. Some models are designed with briefcase used for extreme connectivity by the specialists. 0G systems 
provide half duplex communication in which only one person can speak at a time and the other has to listen. 
These systems were expensive, heavy weight, big size and provide limited connectivity. In 1962, IMTS 
(Improved mobile Telephone System) fully automatic mobile telephone system were introduced. No operator is 
required to connect the calls.  Atlay introduced by Russia, PTT(Push to Talk), AMTS(Advanced MTS), MTD 
are other technologies used in 0G.  
0.5G was the advance version of 0G (Mobile Radio Telephone system). This 0.5G technology had 
introduced ARP (Autoradiopuhelin) as the first commercial public mobile phone network. This ARP network 
was launched in 1971 at Finland. Its transmission power was in a range of 1 to 5 watts. ARP was successful and 
became very popular until the network became congested. The ARP mobile terminals were too large to be fixed 
in cars and were expensive too. These limitations led to invent of Autotel. Autotel are also known as PALM 
(Public Automated Land Mobile). Autotel is a radio telephone service which in terms of technology lies 
between MTS and IMTS. It was developed in Canada and Columbia. 

3.First Generation(1G) 
Martin Copper who called as father of cell phone had given the concept of cellular network structure. The first 
generation mobile phones are based on cellular network structure. One frequency is divided into different cells 
so that each cell could support a decent number of users for placing calls independently on same frequency 
channel. These cellular networks facilitate voice transmission using analog signals. They simply modulate 
analog voice signal to a very high frequency of 150MHz.The very first commercial 1G network was AMPS 
(Advanced Mobile Phone System) introduced in US in 1980s. NMT (Nordic Mobile Telephony) is another 1G 
cell phone technology developed by Europeannordic countries. It was a free and open standard which led to 
lower price and high accessibility. Total Access Communication System (TACS), C-NETZ , Radio Telephone 
Mobile System (RTMS) ,Nippon Telephone and Telegraph (NTT) and later NTACS (Narrowband Total Access 
Communications System) and JTACS (Japanese Total Access Communication System) were some other 
technologies of 1G. 1G mobile system provided full duplex communication. The limitations of 1G system were 
unsecure communication led to eavesdropping and theft of airtime. 1G mobile phone provided less mobility 
andless number of subscribers covered because it required a significant amount of wireless spectrum support. 
1G networks were very slow less than 1 kilobits per sec (kbps). 
 
4. Second Generation (2G) 
2G was a period of very rapid expansion for mobile communication technology introduced in 1990s. They were 
the first digital cellular networks, instead of analog. This technology was based on binary codes like a series of 
zeros and ones. At the receiver's end, it was converted back to voice through switch on and switch off of the 
inbuilt circuit. The two major standards of 2G were named - GSM (created in Europe) and CDMA (created in 
the US). 2G brought many new opportunities in mobile technology. The very first smartphone-IBM Simon, 
having many features from phone to calendar, notepad and even email also emerged in 2G. This was the 
beginning of smaller, sleeker and more attractive phones. 2G networks introduced a feature that all of us are 
using every day - SMS. Picture messages, access to media content on mobile phones and extra storage (memory 
cards) are other facilities given by 2G networks. One of the best things about the second-generation era is that as 
carriers continued to install more and more cell sites, their networks became denser, requiring cell phones to use 
less battery in order to maintain a normal signal level. This technology allowed manufacturers to leave the 
brick-phones in the past and start producing much more compact and lighter handsets at lower cost. 2G had 
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started the trend of prepaid mobile phones. This brought many benefits like faster connections, better service 
and support for new features. 
2G introduced internet access in mobile phones in 2000 using GPRS(General Packet Radio Service) and it was 
called as 2.5G. It was a packet switching technology used in GSM mobile phones. It provided data rates from 56 
kbps up to 115 kbps. CDMA2000 also introduced 1xRTT. They facilitated WAP (Wireless Application 
Protocol) access, MMS (Multimedia Messaging Service) services. Then GPRS1 networks evolved provide 
higher data rates than GPRS and termed as 2.75G. It was also called as EDGE (Enhanced Data rates for GSM 
Evolution) networks. It provided three-fold increase in capacity of GSM/GPRS networks. 
 
5. Difference between 1G and 2G Systems 
 
The main difference between the two is that first generation is analog cellular networks and second generation is 
digital cellular networks. This implies other differences as follows: 

• Encryption- 2G systems provide encryption to prevent eavesdropping and give secure mobile 
communication. All text messages sent over 2G are digitally encrypted. The only intended receiver can 
receive and read it. 

• Error Detection and Correction- 2G digital traffic allows for detection and correction of errors in 
data. It provides clear voice reception. 

• Channel Access- 2G systems allow channels to be dynamically shared by number of users. It 
facilitates global roaming. 

• Capacity- Digital voice data can be compressed and multiplexed more effectively than analog voice 
encoding. It allows transmitting more calls in same amount of bandwidth. 

One advantage analog systems had over digital ones is that analog has a smooth decay curve, but digital has a 
jagged steppy one. Under good conditions digital sound better. But, under bad conditions digital systems shows 
no signal problem while analog signals may provide low quality audio communication. 
 
6. Third Generation (3G) 
 
The first commercial 3G network was launched on 1st October 2001 in Tokyo region by NTT DoCoMo. It was 
powered by WCDMA (Wideband Code Division Multiple Access) technology or UMTS (Universal Mobile 
Telecommunication Systems). 3G was a generation of rapid growth and improvement for wireless technology. 
With its focus on faster speeds and reliability, it brought us stuff like streaming audio and video, VoIP 
capabilities and usable internet access among many others.3G has made mobile phones work just as a mini 
computer with large number of mobile applications. User can now surf internet, upload or download data, make 
video call, audio and video streaming, use GPS (Global Positioning System) at the blink of eye using 3G 
technologies. The main aim of 3G services is to provide user with highest speed of data and voice transfers, GPS 
and other applications in secure manner. In 3G services the transmitted data is in encrypted format only the end 
user can decrypt the data. 3G provides a maximum data rate of 1Mbps to 2Mbps. Other technologies that are 
being used in 3G are HSPA (High Speed Packet Access) ,HSPA+ provides much higher speeds 7.2 Mbps to 14.0 
Mbps and 21 Mbps to 42 Mbps respectively. These technologies are called as 3.5G. High Speed Uplink Packet 
Access (HSUPA) is named as 3.75G. 3g technologies are used in compliance with 2G technologies. The 
limitations of 3G technology are high bandwidth requirement, high spectrum licensing fees and huge capital 
investment. 
 
7. Fourth Generation (4G) 
 
4G is the next step into wireless and cellular technologies. It is the result of human hunger to get more and more. 
This hunger is the constant force behind every development. This technology is associated with high speed and 
remote connectivity anywhere in the world. 4G provides speed of 100 Mbps for moving users and 1Gps for 
stationary users. It is fully IP- based integration of several wireless broadband access communication systems, 
not only one cellular telephone system. The two main standards competing for 4G are Wimax (Worldwide 
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Interoperability for Microwave Access) and GSM’s LTE (Long Term Evolution) introduced in 
21stcentury.WiMAX is also called Broadband Wireless Access because it does not require cabled infrastructure.  

 
 

Fig 1: 4G – Integration of networks 
 
4G technology is based on OFDM (Orthogonal Frequency Division Multiplexing). The basic principle of 
OFDM is to split a high rate data-stream into multiple lower rate data-streams that are transmitted 
simultaneously over a number of sub carriers. MC-CDMA, a combination of CDMA and OFDM is going to be 
used in 4G for providing high speed communication. MC-CDMA in combination with adaptive modulation may 
give more speed with lower error rate to 4G. MIMO (Multiple Input Multiple Output), Smart Antenna are other 
key technologies used in 4G.It uses signal multiplexing between multiple transmitting antennas and time or 
frequency. 4G technology will allow users to download full-length feature film within five minutes and users 
will also be able to stream high-definition television and radio to hand-held devices. 
 
9. Difference between 3G and 4G 
 
The major difference between the two is that 3G technologies are not compatible with 4G. Therefore, 4G will 
completely replace the 3G technology in future. 

• Speed- The maximum speed attained by 3G is 14Mbps in downlink and 5.8 Mbps in uplink. 4G 
standards are designed to provide speed from 100 Mbps to 200 Mbps. This gives a very high speed 
internet access, video streaming applications over mobile phones. 

• Switching technique- 3G uses combination of circuit and packet switching but 4G is completely 
replacing circuit switching with packet switching. With packet switching resources are only used when 
there is information to be sent across. This increases the bandwidth of the network. 4G uses VoIP 
technology for watching movies as well as for video calling. 

• Terminals- 3G uses mobile phones, tablet, keyboard as its terminal devices. 4G is going to advance 
this concept to new interfaces based on speech, vision, touch and soft buttons etc. 

• Cost- It is a parameter due to which 3G is delayed or not completely deployed everywhere. 3G 
spectrum license fees is additional cost and meanwhile 4G emerged. 
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Therefore, 4G is best described by the word “MAGIC” where M stands for Mobile multimedia, A stands for 
Anytime Anywhere Anyone, G stands for Global mobility support and I stands for Integrated wireless and 
personalized services. 
 
10. Applications of 4G 
 
The applications of 4G are heterogeneous in nature and require time varying quality of services. Some are listed 
as follows: 

• Better usage of multimedia applications 
• Virtual Presence- 4G provides user services at all times, even if use is offsite. For example always on 

connections to keep people on event- video conferencing. 
• Virtual Navigation- 4G provides user with virtual navigation through which a user can access 

database of streets, building etc. 
• Tele-geoprocessing Applications- This is a combination of GIS (Geographic Information System) and 

GPS (Global Positioning System) in which user can get the location by querying. 
• Telemedicine and Education- 4G supports remote health monitoring of patients. 4G also provides 

long life education opportunities. 
• Crisis Management- Natural disasters can cause breakdown in communication system. 4G is expected 

to restore such crisis issues in few hours. 
• Traffic Control- mobile phone sensors on public vehicle. 

 
Now, we can summarize the main features of each generation and compare them. The Table-1 describe briefly 
the technological features of all generation 1G to 4G. 
11. Future Research (5G) 
 
The 5G mobile technology will be implemented at the end of the current decade. This mobile technology will 
offer high data rate, efficient and reliable communication at an affordable rate. The 5G communication system is 
envisioned as the real wireless network, capable of supporting wireless World Wide Web (WWWW) 
applications with an integration of networks. Currently, Mobile operators are busy with deployment of 4G 
technology namely, LTE-advanced or WIMAX 802.16m. This 4G technology will be concluded within two 
years. 5G technology is not standardizing yet, probably 5G standard will define in two to three years, and its 
deployment will start around 2020.5G will provide users the same speed in their tablet PC and in a smart phone 
as they get at the desktop at home. Traffic on wireless networks has been doubling annually and around 2020, 
data consumption will be thirty times more. Current 4G technology will not be capable of carry this rapid 
increase of data consumption. LTE advanced give peak download speed of 1Gbps and upload speed of 
512Mbps, but its full capacity cannot be fully utilized with 4G mobile devise. We know that frequency is a finite 
resource. In 5G, network might solve the problem of frequency licensing and spectrum management issues. The 
key features of 5G will be  Real wireless world with no more limitation with access and zone issues, Wearable 
devices with AI capabilities, Internet protocol version 6(IPv6), where a visiting care-of mobile IP address is 
assigned according to location and connected network. The future research technologies are cognitive radio or 
software defined ratio, beam division multiple access, flat IP, multi homing, group cooperative relay techniques, 
HAPS (High Altitude Stratospheric Platform Station). Pervasive networks providing ubiquitous computing. The 
user can simultaneously be connected to several wireless access technologies and seamlessly move between 
them These access technologies can be a 2.5G,3G, 4G or 5G mobile networks, Wi-Fi, WPAN or any other 
future access technology. In 5G, the concept maybe further developed into multiple concurrent data transfer 
paths. 5G will provide speed of 1Gbps and higher. 
5G technology will offer the services in product engineering, documentation, supporting electronic transactions 
(e-Payments, e-Transactions) etc.5G will make able to charge the mobile phones using ones heartbeat, able to 
identify stolen mobile within nanoseconds, able to access your office desktop by being at your bedroom. Your 
mobile rings according to your mood, your mobile can share your work load and also can identify the best 
server. One may able to perceive grandmother’s sugar level with mobile, know the exact time of child birth that 
too In Nano seconds,vote from the mobile, able to view own residence in mobile when someone enters,  locate 



 
Proceedings of "The 2nd International Conference on Applied Information and Communications 
Technology" - ICAICT 2014 

 

ISBN: XXXXXXXXXXXX 

 

 

 
his/her child when she/he is unfortunately missed, able to pay all bills in a single payment with the mobile, able 
to sense Tsunami/earthquake before it occurs, able to visualize lively all planets and Universe, able to navigate a 
train for which waiting, lock  laptop, car, bike using mobile when forgot to do so, get an alert from your mobile 
when someone opens your intelligent car. 5G mobile can perform radio resource management, intimate before 
the call drops, get cleaned by its own, able to fold as per user’s desire, able to expand the coverage. 
. 
 

 

 
12. Conclusion 
Mobile technology has come a long way. At starting users were happy just to be able to talk using 1G. 2G 
improved communication quality and extended the meaning of “long distance calls” with roaming capabilities. 
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2G also gave text facility to its users. 3G perfected the voice call and introduced high speed internet and video 
chatting. Now, the most recent 4G technology allows mobile devices to operate at blazing fast speeds.The 4G 
would completely replace 3G in a long run. Currently 3G and 4G are competing for their growth in the future 
market. And 4G is acquiring 3G’s Customers. There are plenty of opportunities for 4G to meet needs of 
consumer demands in a right time. A new generation of 5G standards may be introduced approximately in 
2020. From a user point of view between 4G and 5G techniques must be something else than 
increased maximum throughput; for example lower battery consumption, lower outage probability (better 
coverage), high bit rates in larger portions of the coverage area, cheaper or no traffic fees due to low 
infrastructure deployment costs, or higher aggregate capacity for many simultaneous users. The mobile industry 
has earned the reputation of not remaining stagnant, it is exciting to ponder what technology might be in store. 
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Abstract  
Addressing the theological perspective of trust building in business-to-consumer (B2C) 
electronic commerce (EC) within the Sultanate of Oman, this research proposal aims to uphold a 
research, based on E.M. Rogers’s (1995) diffusion of innovations (DoI) theory. It is expected 
that the philosophy of the DoI theory, later on stage, will expansively help in monitoring the 
different behavior of B2C ecommerce due to the new trust building formulae and its adoption 
and diffusion within the state. As a result, it will help all the stakeholders in building a more 
trustful environment inside electronic marketplaces. Methodologically, “qualitative-quantitative 
interactive continuum approach” will be opted to cover the topic holistically and to maintain a 
thorough analysis of the subject of very importance. Figures, provided at the end of this report, 
highlight the whole idea(s) and the table of time schedule. 

Introduction 
Electronic commerce (EC) allows businesses amalgamate their activities using information and 
communication technologies (ICTs). Likewise, intranet, extranet and internet are being 
immensely used by ecommerce companies in carrying out their business practices (Ahuja, 2000). 
Technology, in its nature, is neither good nor bad; nor is it neutral (Kranzberg, 1995 ). It is an 
idea that makes things useful or harmful; otherwise there is nothing either good or bad 
(Steenbergen, Ellemers, Haslam, & Urlings, 2008).  In the same way, the internet technology, on 
the one hand, has been playing a very positive and active role in the field of EC in reducing 
costs, attaining greater market access, and in developing closer partner relationships. But on the 
other hand, use the internet as the fundamental network has caused new risks and concerns. 
Today, majority of the intelligentsias have built a consensus that “trust” is one of the major 
barriers in growing ecommerce (Ahuja, 2000). “The concept of trust is crucial because it affects 
a number of factors necessary for online transactions, including security and privacy. Without 
trust, development of e-Commerce cannot reach its potential. In its nature, trust is a long term 
plan that may be hard to get hold of and easy to lose.  In particular, trust is more difficult to 
achieve in online businesses as compare to the offline ones. Likewise, establishing trust in B2C 



ecommerce is quite different from that of B2B ecommerce model due to different approaches of 
relationships (Lumsden & MacKay, 2006). 

The concept of trust is widely studied; there is not a generally agreed definition of trust. To 
support our viewpoint on the definition that explains that trust is the belief or hope that the 
merchant’s statement can be relied upon and the seller will not take advantage of the consumer’s 
defenselessness. Trust can be improved by a status of trustworthy, fair and dependable behavior 
(Head & Hassanein, 2002). As summarized by Kini and Choobineh, there are three approaches 
in trust research namely; individual trust, societal trust, and relationship trust. Out of these, the 

relationship trust is further divided into interpersonal trust, inter-organizational trust, and the 
trust between person and organizations. And, B2C ecommerce, in its description, falls in this 
category of trust i.e. trust between person and organizations  (Wang, 2008). 

Islam reveals a beautiful concept on EC in its teaching. For example; towards the legality of 
trade, the Holy Quran has revealed two prerequisite for the legitimacy of any given transaction; 
namely, permissibility and harmlessness. Since, EC relies on ICTs; Islam ensures transparency in 
the communication, clarity of products’ definition, peaceful settlement of agreement, and 
continuity in the communication. In Islamic standpoint, EC possess a prominent place provided 
that certain Shariah requirements are ensured. By following the same practice, welfare, 
prosperity and maximum profit can be guaranteed (Dali, Bin Harun, Bte Mohd Khalid, & Bte 
Abdul Hamid, 2004). Moreover, truthfulness, genuineness and honesty are fundamental moral 
values of Islam. Equally important, trust is extremely important because without trust, growth of 
EC could not reach its potential (Zainul, Osman, & Mazlan, 2004).  

Importantly, Oman’s e-Governance (eOman) is taking all possible steps to encourage its citizens 
to use of internet, as a result further e-commerce. E-commerce low volume in 2010 is expected 
to grow in coming years. In Oman, the number of internet users has amazingly grown over 
1600% since last one decade (International, 2011).  

Many research scholars argue that both qualitative and quantitative strategies are always almost 
involved to at least some degree in every research study. It is also argued that neither qualitative 
approach nor quantitative approach cover the totality of research. Both are required to fully 
understand research. Methodologically, the “qualitative-quantitative interactive continuum 
approach” seems to be the best suitable at this stage (Newman & Benz, 1998). 

Preliminary Literature Review 
A huge amount of research has been accomplished worldwide on the topics of the EC trust 
building. Milena discovers that trust building is more challenging job in EC, an online business. 
And, the concept of trust and its applications are also found in different discipline, such as 
sociology, psychology and business (Head & Hassanein, 2002). Research on the concept of trust 
is categorized in three approaches i.e.; individual trust, societal trust, and relationship trust. The 



relationship trust is further divided into interpersonal trust, inter-organizational trust, and the 
trust between person and organizations. The B2C ecommerce model falls in the last category 
mentioned i.e. the trust between a person and organization (Wang, 2008). 

On the same topic, a research examines the functions of internal or subjective motives related to 
ones intention to buy from EC based on business and to investigate the mutually dependent link 
among these factors that engage in trust building in EC (Kim & Kim, 2005). To build customers’ 
trust towards online shopping and their adoption of EC, a system is proposed that will be 
validating identities of all the stakeholders and EC websites and it will help reducing scams 
(Rehman & Coughlan, 2012). In his article, “Building trust in EC”, Ahuja pointed out that the 
trust lets someone carry out a possibly risky operation even though the doer knows that a 
probable risk was involved (Ahuja, 2000). There are few challenging areas in B2 ecommerce 
trust building like; innovativeness, customers’ personality and their social aspects (Dey, Nabi, & 
Anwer, 2009). Depending on the personality, the consumers’ attitude in term of trustworthiness 
is at variance in B2C ecommerce (Lumsden & MacKay, 2006). Showing its volume, the 
phenomenon of trust not only the technical, but the socio-technical system including consumers, 
business processes and concerned organizations aspects are entirely considered in trust building 
(Konrad, Fuchs, & Barthel, 1999). 

A research work, undertaken by Siddhi & Mohini, shows a hypothetical approach towards trust 
models in e-commerce environment and have produced trust models namely; Close-Relationship 
trust model, casual trust model, community trust model, community with casual trust model, 
organizational trust model, popularity-based trust model and integrated trust model 
(Pittayachawan & Singh, 2004). Another trust model on EC discovers inspiration and aptitude to 
assess online buyers’ attributes as the key drivers to the online trust position (Kong & Hung, 
2006).  While outlining key reasons for lack of trust in ecommerce, the proposed trust model 
help maintaining long term relationship in B2C ecommerce environment (Kamari & Kamari, 
2012). 

As mentioned earlier, Islam ensures transparency in the communication, clarity of products’ 
definition, peaceful settlement of agreement, and continuity in the communication in the field on 
EC. Provided, the certain Shariah requirements are fulfilled, EC possess a prominent place in 
Islam (Dali, Bin Harun, Bte Mohd Khalid, & Bte Abdul Hamid, 2004). Also, to Islam, the 
concept of trust is extremely important and without trust, growth of E-Commerce could not reach 
its heights (Zainul, Osman, & Mazlan, 2004).  

Research Problem or Question 
The proposed research, in the light of Islamic theology and an Omani perspective, aims to find a 
solution of an important issue of trust building in B2C ecommerce. It also targets to uphold a 
thorough analysis of trust building based on Rogers’ diffusion of innovation (DoI) theory. The 
framework, although not restricted to it, is mentioned below (see figure 3). The hypothesis 



intends to investigate the Islamic theological version on trust building in B2C ecommerce. 
Moreover, it will be applied into the framework provided by Rogers’ DoI theory, very precisely 
mentioned below (see figure 2), to analyze the issue better. It is expected that the results will 
immensely help building trust in B2C ecommerce, in general, and within Oman, in particular. 
Additionally, the research will duly address both the positives and the negatives of the diffusion 
and adoptions of the theological solution of trust building in B2C ecommerce. To pursue that 
Rogers’s DoI theory (see fig. 2) offers an option called “Discontinuance” that is a judgment to 
say “no” to an innovation adopted earlier. It is further divided into “replacement & 
disenchantment”.  Replacement is a decision to decline a proposal in order to agree to a better 
idea that surpasses it. And Disenchantment is a choice to reject an idea as a result of 
dissatisfaction with its performance. It could be official authorities’ doctrine which may declare 
the innovation unsafe for public etc. (Rogers, 1995).  

In the light of above discussion, few questions are: 
 

 What solutions are offered by Islamic theology for building trust in B2C ecommerce? 
 

 How Rogers’ DoI theory framework does fit within the Islamic theology for building trust in 
B2C ecommerce? 

 
 Up to what extent, the new idea of building trust will get succeeded? 

 

Aims of the (proposed) Research 
To build the trust in B2C ecommerce, the proposed research aims to find out solution based on 
Islamic theology. While applying Rogers DoI theory, it intends to know, whether or not the 
consumers and businesses wanted to opt the new idea? 

Research Methodology 
According to the research theory of science; the research question should be considered first, 
followed by data availability. Thirdly, the categorization of data as quantified or un-quantified 
should be dealt with. Hence, it can be summarized that the judgment about what type of 
information to gather, as well as what to do with those information or data after they are 
composed, should be directed by the research question (s). It is also argued that both the 
qualitative and the quantitative strategies are almost always involved to at least some degree in 
every research study. And, neither the qualitative approach nor the quantitative research 
philosophy covers the totality of research. Both the approaches are mandatory to fully understand 
the proposed research. It is worth mentioning that scientific process and rules lead towards 
knowledge, and no particular epistemology can be anticipated. Similarly; it is assumed that no 
method to acquire knowledge is superior, and only the theories and set of laws for procedure 
consistent with them become the standard of science. Researcher, then, can establish whether the 



qualitative, the quantitative, or a continuum including both methodologies is most useful. 
Keeping in view the nature of the proposed research, “qualitative-quantitative interactive 
continuum methodology” seems the most suitable approach at this stage. By considering 
methods from both sides of the continuum and scientific bases (repeatable facts), different 
hypothesis are obvious. The model of interactive continuum is a more wide-ranging and broad. If 
one agrees that scientific information rely upon proof methods, the contributions of information 
derived from a qualitative (inductive) or quantitative (deductive) viewpoint can be better judged. 
It becomes clearer, how each approach adds to our body of knowledge by building on the 
information derived from the other approach. This is the basis of the interactive continuum 
model. The “theory” seems to be overlapped in both the approaches; qualitative and quantitative. 
This is where the theory of the continuum is most understandable and justified. In qualitative 
model, the motivating principle is hypothesis building. On the other hand, in quantitative 
approach, the objective is theory testing (Newman & Benz, 1998).  

 

 

 

 

 
 
 
Description:  
Circle A: Collection of Data, Interpretation, Absorption, and 
Experience - Circle B: Data analysis - Circle C: Conclusions 
drawn.  
Circle D: From those conclusions, Hypotheses are created - 
Circle E: Those hypotheses can be used to develop theory - 
the goal of the research question.  
Square I: Theory - Square 2: From theory, prior research is 
reviewed - Square 3: From the theoretical frameworks, 
hypotheses are generated – 
Square 4: These hypotheses lead to data collection and the 
strategy needed to test them –  
Square 5: The data are analyzed according to the hypotheses 
Square 6: Conclusions are drawn - these conclusions confirm 
or conflict with the theory thereby completing the cycle 
(Newman & Benz, 1998).  

 

Figure 1: The quantitative-qualitative philosophy conceptualized - p.21 (Newman & Benz, 1998) 

 



 

 

Figure 2: shows Diffusion of innovations model, taken from (Rogers, 1995) 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3:  shows an expected spectrum of the proposed research, although not restricted to it. 
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Abstract 

This research proposal aims to uphold a research, based on E.M. Rogers’s (1995) Diffusion of 
Innovations (DoI) Theory, on the phenomenon of the diffusion and adoption of internet 
technology within the terrorist groups in Pakistan. It shows that the philosophy of the DoI theory 
will expansively help understanding the progression of the diffusion and adoption of internet 
within the terrorist groups. It is also expected that the research will come up with the best 
possible solution(s) of the issue.  Methodologically, it suggests the “qualitative-quantitative 
interactive continuum approach” to cover the topic holistically and to uphold a thorough analysis 
of this issue of very importance. The figures, provided at the end of this report, highlight the 
whole idea(s) and the table of time schedule.  

Introduction 

Technology, in its nature, is neither good nor bad; nor is it neutral [1]. It is an idea that makes 
things useful or harmful; otherwise there is nothing either good or bad [2]. Likewise, the internet 
technology, on the one hand, has been playing a very positive and active role in every aspect of 
life, but on the other hand, it has been widely abused by the terrorist groups to uphold their 
terrorist activities [3].   

Based on Rogers’s (1995) Diffusion of Innovations (DoI) Theory, the proposed research 
primarily aims to analyze the diffusion and adoption of internet technology in the terrorist groups 
of Pakistan. It will discover how and for what purposes the internet technology is being misused 
by the terrorist groups. Furthermore, it will investigate an overall impact of the happening at all 
levels. To sum up, the research will cover all relevant aspects of the issue based on the DoI 
Theory. Hence it will come up with the best possible (probably a tech-socio-political) solution(s) 
of this issue of very importance.  

Due to the rapid growth and multi-faceted approach of the internet technology, it is very 
important to know both of its positive and negative aspects to get ready to face every unexpected 
challenge (s).  Modern terrorism phenomenon, using latest technologies and tactics, is not only 
complex to understand, but it is one of the biggest challenges being faced by the world today [4]. 
These days, terrorists freely use internet against their opponents to uphold psychological warfare, 
publicity and propaganda, data mining, fund-raising, recruitment and mobilization, networking, 
information sharing and planning and coordination [5]. Al-Qaeda – one of the leading and 
decentralized terrorist organization – loves using internet and it has successfully employed 
internet to uphold many of its terrorist activities. It has virtual network established in many 
regions of the world and Pakistan is one of those. Few years back, Pakistani captors entrapped 
Daniel Pearl through false email communication and the gruesome video of his death was posted 
on the internet [3]. In Pakistan – a developing state – the number of internet users has been 
rapidly increased from 7,720,024.00 in 2003, to 29,128,969.00 in 2010. This estimates that 
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almost every fourth person in Pakistan is using internet within the total population of 
173,593,383.00[6].   

Since, computer-mediated-communication network is decentralized; not subjected to control or 
restriction, uncensored, and easily accessible to everyone. Likewise, the structure of modern 
terrorist organizations in many ways is compatible with the structure of internet. The loosely knit 
network of cells and subgroups typical of modern terrorist groups take full advantage of the 
internet for intergroup and intra-group networking. Technically, it is near to impossible to get rid 
of the presence of the terrorists on internet, but many practical strategies can be shaped to upset 
the presence of terrorists on the internet and to  lessen their online effect [7]. Keeping in view, 
the nature of the proposed research, all relevant aspects (social, technical and the political) of the 
diffusion and adoption of internet within terrorist groups will be thoroughly investigated in the 
light of Rogers’s DoI theory. It is expected that the research will come up with more viable 
(probably techno- socio-political) solution(s) of the issue.  

Rogers’s (1995) DoI theory will be opted as a primary source to uphold the research. The 
philosophy of the theory will fully help understanding the whole diffusion and adoption 
phenomena comprehensively including its features: innovation, communication channels, time 
and social systems. It will also identify the stages of the innovation i.e. introduction, growth, 
maturity, stabilization, and accept or decline. The theory will guide investigating the features of 
the innovation those may affect its own diffusion, such as: its “relative advantage, compatibility, 
complexity, trialability and observability” [8]. At technical end, Web Crawling, the Dark Web 
Attribute System, the Authorship Analysis, the Purposive Sampling and the Shaming techniques 
may be opted [9]. Additionally, other prominent theories: social construction of technology, 
actor-network-theory, social learning theory and differential association theory, will be of great 
help exploring the topic in-depth. 

Methodologically, the “qualitative-quantitative interactive continuum approach” seems to be the 
best suitable at this stage. As, many research scholars argue that both qualitative and quantitative 
strategies are always almost involved to at least some degree in every research study.  It is also 
argued that neither qualitative approach nor quantitative approach cover the totality of research. 
Both are required to fully understand research [10]. 

Pakistan – as a nuclear state and as an important ally of the USA against terrorism –   has big 
social, political and moral responsibilities to perform at all fronts against the terrors. And, it is of 
prime importance to keep an eye on the ongoing cyber-terrorism activities linked – directly or 
indirectly – to the Pakistani soils.  
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Preliminary Literature Review 

A huge amount of research has been accomplished worldwide on the topics of the diffusion and 
adoption of technological innovations and cyber-terrorism.  

Applications of information and communication technology are rapidly advancing in almost 
every field including; health sector, banking, energy etc. [11] [12]. Based on Rogers’s Diffusion 
and Adoption of Innovations framework, Doshi & Gollakota, discover that not only in urban area 
but in the rural areas too, the diffusion of technological innovations has been quickly taking 
place [13]. Erja and Kalle, present an analysis based on  the theory of DoI, analyzing over 200 
information system (IS) process to figure-out the factors those affect innovation and adoption 
decisions in three organizational environments over the certain period of time. Christos 
establishes an idealized diffusion process and life cycle of an innovation and distribution of 
adopters over time by drawing diffusion equation on the mobile telephony in Greece [14]. In the 
perspective of Pakistan, the number of internet users has been increased from 7,720,024.00 in 
2003, to 29,128,969.00 in 2010. Today, within the total population of 173,593,383.00, almost 
every fourth person is using internet in the country. Moreover, the network contained about 
600,000.00 fixed broadband subscribers with only 169 secure internet servers in the year 
2010[6].  Considering the rapid growth of technology and its multi-faced approach; it’s the right 
time to get ready to face every unexpected challenge(s) related to the technology, particularly the 
cyber-terrorism. 

Although above mentioned research-works, carry different backgrounds, subject matters, 
methodologies and aims to achieve. But, each one of those explores the basic theme of diffusion 
and adoption of technological innovations. It is also noteworthy that the research-works mainly 
focus on the positive perspective of the technological innovations. Importantly, the proposed 
research aims to focus, not only the positive aspects of the technological innovation, but also its 
negative aspects and the consequences too. Covering both the aspects, will help finding out the 
most suitable solution(s) to deal with this massive challenge. 

Although it is near to impossible to get rid of the presence of terrorists on the Internet, but many 
practical steps can be taken to upset the presence of terrorists on the internet and to lessen their 
online effect [7]. There are many channels to monitor the online terrorists’ activities. For 
example, use of the “Web Crawling” and “the Dark Web Attribute System” applications to 
collect a wide-ranging extremist worldwide web collection and to scrutinize the online terroristic 
activities. Using the techniques, “technical sophistication, content richness, and web 
interactivity” of the online activities can be better analyzed. [9] [15]. “Authorship Analysis” – an 
amazing online communication monitoring system – is used to automatically extract linguistic 
features [16]. The terrorist websites can be upset in three ways: by using shaming techniques, by 
revising “cyber embargo” to provide instructions to ISPs and by making the common people well 
aware of the situation on domestic levels using diplomatic means etc [7]. “Purposive Sampling” 
is another useful technique to analyze the online terrorist contents. Gerstenfeld and his group 
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members applied this tool to study 157 terrorist websites to observe the linking techniques 
between the terrorists’ websites and the quality, variety and quantity of the material available on 
the websites [17]. 

Proper implementation of the technical applications, in this regards, can provide solution(s) up to 
some extent. But, to find out viable solution(s), merely technical effort may not be sufficient.  As 
mentioned above; due to the particular decentralized infrastructures of the internet and the 
terrorist organizations, a joint solution (probably technical, social and political) could be more 
effective. 

Since 9/11, Pakistan is one of the main allies of the USA in the war against terrorism. The 
Prevention of Electronic Crimes Ordinance 2008 affirms strict law(s) against cyber-terrorism in 
Pakistan [18]. Although, a strict law(s) exists against cyber-terrorism but a detailed research is 
still pending to fulfill the due obligations. In the USA, a big debate is taking place these days on 
the subject of the two proposed cyber-security bills: the Stop Online Piracy Act -to stop internet 
piracy - and the Protect IP [19].  

Generally, many questions arise regarding terrorist use of internet in Pakistan: How do the 
terrorists use the internet? What is being published on the websites? Who are the targets 
audiences of terrorist sites? What counterterrorism measures are in place and how successful are 
they? What are the cost of such measures in terms of privacy and freedom of expression? What 
legal and viable options are available to deal with the situation? Will the PECO ordinance 2008 
be the permanent solution or still a lot to do more in this regard? Whether or not the law has been 
practically implemented yet? If the governing bodies are capable enough to implement the law 
practically or they need assistance from first world countries? Apart from the PECO ordinance 
2008, what practical steps have been taken technically and socially? How the international 
forums can play their respective roles to control the situation in Pakistan? What steps have been 
taken by concerned authorities? And the list goes on! To sum up all the questions in one; what 
would the best viable solution (s) of the issue? 

It is very important to understand the core of the issue at all levels and in every possible aspect. 
The proposed research, based on Rogers’s DoI theory will fully assist understanding the issue 
more comprehensively and to provide with more viable solution(s) of the issue. 
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Research Problem or Question  

In the light of Rogers’s (1995) Diffusion of Innovations Theory, the proposed research aims to 
uphold a thorough analysis on the phenomenon of the diffusion and adoption of internet by the 
terrorist groups in Pakistan. (See Fig 1 on p.08). The hypothesis will help understanding the issue 
holistically. Moreover, the theory will duly address both the negative and the positive aspects of 
the diffusion and adoptions of the technological innovation. For example; according to the 
Rogers’s DoI theory, the “Discontinuance” is a judgment to say no to an innovation after having 
previously adopted it. In the case of terrorist use of internet in Pakistan, will the terrors stop 
using internet and if the internet can be fully restricted/controlled? “Discontinuance”, is further 
divided into “replacement & disenchantment”. Replacement discontinuance is a judgment to 
decline a proposal in order to agree to a better idea that surpasses it. Disenchantment 
discontinuance is a decision to reject an idea as a result of dissatisfaction with its performance. It 
could be official authorities’ doctrine which may declare the innovation unsafe for public etc [8].  
 
In the light of Rogers’s DoI, few questions are: 
How/can the features of the innovation (use of internet by the terrors) affect its own diffusion?  

How/is it possible to re-structure the existing infrastructure to limit of terrorists’ use of internet?  

What social and technical measures are required to lessen the terrors influence on the internet?  

What steps/strategies can potentially upset to presence of terrorists on the internet? 

To sum up all the questions in one; what would be the best possible solution(s) of the ongoing 
issue in the light of Rogers’s DoI theory? 

Aims of the (proposed) Research 

Based on Rogers’s (1995) Diffusion of Innovations Theory, the proposed research aims to 
analyze the Diffusion & Adoption of Internet Technology within the terrorist groups in Pakistan.  
It is expected that the research will come up with more viable (probably a techno-socio-political) 
solution(s) of the ongoing issue. Figure 2, on page 8, briefly shows an expected spectrum of the 
proposed research, although not restricted to it. 
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Research Methodology 

According to the research theory of science; the research question should be considered first, 
followed by data availability. Thirdly, the categorization of data as quantified or un-quantified 
should be dealt with. Hence, it can be summarized that the judgment about what type of 
information to gather, as well as what to do with those information or data after they are 
composed, should be directed by the research question (s).  It is also argued that both the 
qualitative and the quantitative strategies are almost always involved to at least some degree in 
every research study. And, neither the qualitative approach nor the quantitative research 
philosophy covers the totality of research. Both the approaches are required to fully understand 
research. It is worth mentioning that scientific process and rules guide towards knowledge, and 
no particular epistemology can be anticipated. Similarly; it is assumed that no method to acquire 
knowledge is superior, and only the theories and set of laws for procedure consistent with them 
become the standard of science. Researcher, then, can establish whether the qualitative, the 
quantitative, or a continuum including both methodologies is most useful [10].  

Keeping in view the nature of the proposed research, “qualitative-quantitative interactive 
continuum methodology” seems the most suitable approach at this stage. By considering 
methods from both sides of the continuum and scientific bases (repeatable facts), different 
hypothesis are obvious. The model of interactive continuum is a more wide-ranging and broad. If 
one is agrees that scientific information rely upon proof methods, the contributions of 
information derived from a qualitative (inductive) or quantitative (deductive) viewpoint can be 
better judged. It becomes clearer, how each approach adds to our body of knowledge by building 
on the information derived from the other approach. This is the basis of the interactive 
continuum model. The “theory” seems to be overlapped in both the approaches; qualitative and 
quantitative. This is where the theory of the continuum is most understandable and justified. In 
qualitative model, the motivating principle is hypothesis building. On the other hand, in 
quantitative approach, the objective is theory testing [10]. In figure 3 on page 10, the qualitative - 
quantitative Interactive model is shown. 
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Figure 1 shows Diffusion of innovations model, taken from Rogers (1995) [8] 

 

 
 
Figure 2 shows an expected spectrum of the proposed research, although not restricted to it.  
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Description:  
Circle A: Collection of Data, Interpretation, Absorption, and 
Experience - Circle B: Data analysis - Circle C: Conclusions 
drawn Circle D: From those conclusions, Hypotheses are created - 
Circle E: Those hypotheses can be used to develop theory - the 
goal of the research question.  
Square I: Theory - Square 2: From theory, prior research is 
reviewed - Square 3: From the theoretical frameworks, hypotheses 
are generated -Square 4: These hypotheses lead to data collection 
and the strategy needed to test them - Square 5: The data are 
analyzed according to the hypotheses - Square 6: Conclusions are 
drawn - these conclusions confirm or conflict with the theory 
thereby completing the cycle. [10]  
 

Figure 3-The quantitative-qualitative philosophy conceptualized - p.21 [10] 

As shown in the model, the "theory" is does not lie at the start or at the end. But the square and 
circle would overlap and continue the cycle finishing the qualitative-quantitative gap. No single 
entity (from squares (quantitative) and circle (qualitative)) makes a complete whole. Every 
qualitative-quantitative continuum research study is logically strengthened by its self-correcting 
feedback loops. When researchers conceptualize researches this way and use the built-in 
feedback mechanism, positive things happen that are less likely to occur in a strictly qualitative 
or a strictly quantitative study [10]. 
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The following (Fig.4-5) shows the Quantitative-Qualitative Interactive Continuum Philosophy 
and another possible approach (based on the idea(s) derived from [10]). 

 

 
   
 

Figure 4-The Quantitative-Qualitative Interactive Continuum Philosophy conceptualized - p.23 [10] 
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Figure 5- shows another possible approach derived from [10] 
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Abstracts

Active disturbance rejection control (ADRC) is an unique control strategy which combines the quality of error driven PID 
controller, usefulness of state observer and strength of nonlinear feedback. This control algorithm actively estimates and 
compensates the effects of the unknown internal and external disturbances acting on the plant with the help of the well tuned 
extended state observer (ESO). The classical solution of the ADRC tuning based on parameterization provides the good but not 
optimal solution. The Evolutionary Algorithms (EA) based on swarm intelligence are proven to be the best tool to find the 
optimized solution of multi-dimensional problem. This paper presents a performance analysis of an ADRC controlled planar 
manipulator (2-DOF RP) optimized for parametric robustness by two EAs viz. Particle swarm optimization (PSO) and Bacteria 
foraging optimization (BFO) algorithm. The performance of both the optimization techniques in terms of computational time 
and quality of solution are compared with the help of MATLAB SIMULINK platform. Evidently, PSO deliver faster and better 
results than BFO with added advantage of requiring less parameter to initialize.
 
Keywords:Active Disturbance Rejection Control;Bacteria Foraging optimization;Particle Swarm optimization;Robotic manipulator

1. Introduction

In real time engineering problems, the most important control objective is to handle the inherent internal 
(parameter or unmodeled dynamics) and external (disturbance) uncertainties. In this regard, choosing the control 
methodology which will perform the desired task as well as stay robust against the acting perturbation is the main 
goal of the control engineer. Many methods like adaptive control, robust control which focus on the issue of both 
internal and external disturbances in the system were proposed  which require mathematical model of the system 
[1] whereas some other techniques provides solution of the disturbance attenuation by first estimating the 
perturbation and then compensating its effects [2]. These techniques includes the concept of Disturbance Observer 
[3], Unknown Input Observer [4], and Perturbation Observer [5]. These methods provide simple and general 
method for LTI system assuming that precise mathematical description of the plant is available. Some other 
methods used for nonlinear and time-variant plants like Model Estimator [2] technique and Time Delay Control [6] 
do not require a full analytical description of the plant but the information of higher order derivatives of the plant 
output signals is desirable which restricts their implementation in some industrial applications.

* Corresponding author. Tel.: +91-9899127878.
E-mail address: ankurgoel@ieee.org
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Active Disturbance Rejection Control method (or ADRC) is an unique approach for handling the system 
uncertainty which do not require the complete mathematical model and consists the virtual states representing the 
total disturbance (internal and external disturbances).[7-9]. Its robustness and adaptive strength rely on the 
estimation done by properly tuned observer and compensate the unknown dynamics and disturbances, forcing an 
unknown plant to behave like a nominal one as shown in various benchmark tests [10, 11]. However, these ability 
of ADRC depends on the selection of observer and controller bandwidth settings. In [11], it is shown that the 
ADRC tuning procedure is based on the practical knowledge of the control engineer which is a trial and error 
method and solution obtained can be good but not optimal one which is necessary to meet the challenging 
performance requirement in terms of stability, noise sensitivity and operation cost. This problem of obtaining the 
optimal solution require the tuning of the ADRC parameters which can be accomplish by using the tool based on 
Evolutionary Algorithm [12].

An Evolutionary Algorithms [13] are generic population-based meta-heuristic optimization algorithm based on 
the stochastic search and optimization methodology inspired by the nature. These algorithms follows the rules of 
the adaption mechanism combined with biological evolution, such as reproduction, mutation, recombination, and 
selection. Many of these algorithms are inspired from molecular evolution, population genetics, immunology, etc. 
These algorithms provide much better solutions then the traditional counterparts in case of the designs involving 
processing inaccuracy, noisy and complex data. 

The major objective of this work is to provide comparative analysis of computational effectiveness and 
efficiency of the two EAs viz. PSO and BFO optimization for an ADRC controller designed for 2 DOF robotic 
manipulator. The design objective is to improve the tracking ability of the arm in presence of unknown 
uncertainties. The design problem is transformed into an optimization problem and both PSO and BFO 
optimization techniques are employed to search for the optimal ADRC controller parameters. The performance of 
both optimization techniques in terms of computational time and error is compared. 

This paper is organized into six sections. The dynamics of 2-DOF robotic manipulator is given in section two 
along with design of ADRC controller in section three. The brief of PSO and BFO is shown in section four. 
Section five formulates the problem reflecting the objective of the paper. The sixth section gives the results 
obtained from the synthesis of ADRC controller for robotic manipulator from PSO and BFO with discussion. The 
conclusion is presented in the last.

2. Dynamics of 2-DOF RP rigid robotic manipulator 

The dynamics of an 2-DOF robotic manipulator, an example of highly coupled and non-linear second order 
differential equations, can be formulated from the Euler-Lagrangian theory as [14]

(1)
or  

where,  is a vector of joint positional coordinates, is a vector of joint velocity,   is 
the bounded symmetric definite inertial matrix, represents Coriolis and centrifugal torques, 

is a gravity vector,  is the vector of control torques applied at the joints. The angle of  the arm 1 
base rotation and extension of arm 2 are considered as the joint variables of the system.
 

3. Active disturbance rejection control (ADRC)

The ADRC is an control design method [7] depends upon the input-output behavior of the plant which is 
feedback in each sampling time of the control system making the close loop system highly sensitive to the 
disturbances which are actively estimated by an Extended State Observer (ESO) and compensated in the control 
signal. Consequently, this task of attenuation depends on the effectiveness of the disturbance estimation carried out 
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by the ESO. The dynamic attenuation of these estimated disturbances results in the reduction of the plant into 
double integrator which can be easily controlled by the PD controller. The manipulator model given in (1) can be 
expressed as the second order system as 

   (2)
where ud is the desired control effort, ζext represents the overall external disturbances acting on the system, and 

parameter 'b' depends on the system.  or simply represents the total disturbance consisting 
internal disturbances caused by un-modelled system dynamics, parameter uncertainty and ζext ,which is nonlinear, 
time varying, unknown dynamics of the plant.

   (3)
The basic theme of this strategy is to estimate i.e.  online by an ESO and then cancel it in real time. This 
reduces the problem of controlling the plant with actively compensation of the disturbances. 

3.1. Extended State Observer (ESO)

Let  and 
Assuming the total disturbance function ' f ' is differentiable, the state space form of  Eq.(2) is

   (4)

Where,

Note that is the extended state and  i.e. rate of change of uncertainty is assumed to be bounded 
unknown function. If the consecutive time derivatives of uncertainty are available then the observer can estimate 
more complex disturbances. But this high order ESO will have a drawback of becoming more sensitive to noise 
and tougher to tune. Although there are various methods for ESO design [7, 8] , but here linear ESO (LESO) [15] 
based on Luenberger observer for Eq.(4) is designed as

     (5)
where, is the observer gain. For tuning all the observer poles are placed at same location in left half 
of s-plane denoted by ω0 (observer bandwidth) which results the characteristic polynomial of Eq.(5) to (s + ω0)3 
and L = {3ω0 , 3ω0

3, ω0
3}T. Generally, if bandwidth is too large then estimation will be more accurate but noise 

sensitivity will increases. Therefore a proper choice of observer bandwidth is necessary for having the good trade-
off  between the tracking performance and the noise filtering.

3.2.  Controller Design

The structure of ADRC optimized by EAs are shown in figure 1.Once the ESO is successfully designed and 
accurately tuned then its outputs will track the state x1, x2 and x3. This is It means that the effect of  f  is cancelled 
by  and ADRC actively compensates for disturbance in real time. The ADRC control law is given by

(6)
where is the desired trajectory of the robotic arm,  and are the controller gains which are required to be 
tuned properly. The closed loop system for the robotic arm can be expressed as-
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Fig. 1. Structure of EA optimized ADRC 
(7)

It is worth noting that the R.H.S. include the combination of simple PD controller type terms along with  
which is almost negligible with properly designed ESO.

4. Overview of PSO and BFO optimization technique

4.1. Particle Swarm Optimization (PSO)

The PSO method is a population search algorithm where candidate solution is referred to as particle. In the given 
search space, each particle move with an adaptable velocity that depends on its own as well as other particle's 
flying experience [16]. In PSO each particles continuously tries to follow the traits of their successful partners. 
Further, each particle store the best location in their memory. 
The main features of PSO can be concise as follows :
 Initial positions of particles are random which gradually come closer to the global optimum.
 The position is continuously updated so it is useful for both continuous as well as discrete optimization 

problem.

4.2. Bacteria Foraging Optimization (BFO)

Bacterial foraging optimization algorithm (BFO) is widely accepted global optimization algorithm inspired by the 
social foraging behaviour of bacteria E. coli.[17].Each bacteria tries to search nutrients for foraging and maximize 
its obtained energy per each unit of time by avoiding noxious substances. Along with this, bacteria has channel of 
communication among individuals. The important feature of BFO can be summarized as follows :
 Bacteria have random location in the search map of nutrients. Bacteria move towards nutrient regions where 

either they will die due to noxious substances or disperse due to low density of nutrients or split (reproduce) 
due to convenient regions.

 Best located bacteria increases their strength by attracting other bacteria, with the release of chemical 
attractants. Bacteria start searching for new location of nutrients once old location is fully utilized.

 Three main steps of bacterial foraging behaviour consists Chemotaxis (tumble and swimming), reproduction 
and elimination-dispersal.

5. Problem formulation

The 2-DOF RP rigid robotic arm is the strongly coupled MIMO system which require individual control 
simultaneously for tracking the desired trajectory. This MIMO system is split into two individual SISO system 
with two independent ADRC controllers, linked together by position feedback of second arm to obtain the 

3 1 2ˆ ˆ ˆ( ) ( ) ( ) rp Dx f x K r x K r x      &&&& &

3ˆ( )f x
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complete dynamic system. The tuning of the ADRC controllers is almost like an optimization problem, where 
fitness function ITAE is minimized to obtain minimum tracking error without significant output signal overshoot. 
The optimized controller tuning parameter are obtained by an application of the evolutionary algorithms viz. PSO 
and BFO algorithm on a three-dimensional solution space.

5.1. Parameters to be optimized

The individual ADRC controller for each joints has two unknown parameters to be tuned, viz. {Kp, Kd} along 
with the observer bandwidth (ω0). 

5.2. PSO, BFO factors and robotic arm design parameters 

 Table 2. Parameters used in PSO and BFO optimization algorithms        Table 3. Parameters used for 2-DOF robotic manipulator

5.3. Objective Function

The ADRC controller is designed to reject the total disturbance acting on the system and minimize the tracking 
error of the arm to improve the overall system stability. The objective function used for the minimization of 

tracking error is expressed as integral of the absolute magnitude of error (ITAE) defined as . The 

choice of ITAE performance index is made due to its property of producing smaller overshoots and oscillations 
than the IAE  (integral of the absolute error) or the ISE (integral square error) performance indices. 

6. Results and discussion

The simulation results figure 2 and 3 shows that PSO algorithms produce better optimized and acceptable results 
with less computation time, lesser observer and controller bandwidth then BFO algorithm. The time taken by PSO 
for tuning is 1730.095359 sec while BFO algorithm took 4789.754347 sec which very high. The solution obtained 
in BFO i.e. Kp , Kd and ω0 is 166465, 815.5370 and 3868.23 while in PSO it is 38604.2413, 416.3964, 1764.4955  
PSO shows little sluggish response which can be ignored due to nature of the problem having external noise of 1%.  

0

( )ITAE t e t dt


 

PSO Parameters BFO Parameters
Swarm size: 20
Max. generations: 15
c1=0.15
c2=0.10
w=0.12

S =6,  Nc=5
Ns=4, Nre=4
Ned=2, Ped=0.05

Simulation Parameter Value Units

Mass of Link 1& 2 10.0 & 8.00 kg

Length of Link 1& 2 0.60 & 0.40 m

Distance between centre of 
mass of Link 1 and Link 2 variable m

Moment of inertia along y-
axis 12.00 kg-m2

Moment of inertia along z-
axis 26.00 kg-m2
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Fig 2:Response of ADRC tuned by PSO Fig. 3: Response of ADRC tuned by BFO



Author name 

3 

7. Conclusion

This paper presents an automated technique for tuning of ADRC parameters. The automated solution uses 
evolutionary algorithms: Particle Swarm Optimization and Bacteria Foraging Algorithm that are tested for the 2 
DOF robotic arm control problem. The performance of the EAs are compared in terms of processing time, and 
quality of solution. The results show that PSO algorithm outperforms the BFO algorithms in the optimization. The 
BFO algorithm needs more number of iterations to converge to optimal solution , which require large processing 
time. 

Thus, the PSO algorithm which converges fast due to much simple calculation produces the best results for 
ADRC Control based problems which is having an added feature of having few number of initial parameters. 
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Abstract

Data Mining techniques plays a vital role like extraction of required knowledge, finding unsuspected information 
to make strategic decision in a novel way which in term understandable by domain experts [PMV, 06] [JI, 06].  A 
generalized framework is proposed by considering non–domain experts during mining process for better 
understanding, making better decision and finding new, better patters in case of selecting suitable data mining 
techniques based on the user profile by means of intelligent agents.  A data mining system is considered, which 
leads to different user interactions. Users like expert user, novice user, connoisseur user in which expert user can 
complete process on its own knowledge while compared to novice user and connoisseur user because of their non- 
domain knowledge.  They are inadequate in their level of selection of appropriate mining techniques, appropriate 
algorithms, proper decision making and lagging in producing better results.  Multi-Agent technology is considered 
to increase the user performance by means of agent paradigm to increase the performance level, easy completion of 
task at different levels of user, which these collaborate and negotiation takes place within agent environment 
[YUM, 09] [AFM, 10][JSV, 12] .  In this paper non-expert users are considered for betterment of result oriented 
approach with the help of multi-agent system effectively.

Keywords: Data Mining; Software Agents

8. INTRODUCTION

Past decades have seen a dramatic increase in the amount of information of data being stored in different 
electronic format.  The problem is how to maintain these data and also extraction of required knowledge.  Data 
mining techniques can be viewed as a result of the natural evaluation of information technology [PMV, 06] [JI, 06]. 
The process of analyzing the observational data sets to find unsuspected relationships and to summarize the data in 
novel ways which are both understandable and useful to the data users is called as data mining. It is the 
achievement of relevant knowledge that can enable you to make strategic decisions which will allow you to 
proceed further [BH, 01]. The techniques used in data mining are more difficult to understand by general users like 
non domain experts. A system which performs the process autonomously needs less user interaction by which 
entire process gets automated. Automated data mining, minimizes this problem while compared to manual mining 
process in which selection of different tasks will get automated instead of step by step manual selection process. It 
also guides to choose the best data mining technique for knowledge extraction [JSV, 12] [YUM, 09] [AFM, 10] 
[RN, 95]. The strategy of collaboration of automated systems with data mining system is an important issue.  With 
these, detecting the interesting patterns and finding out the appropriate knowledge from the given input data set is 
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also an interesting issue in data mining. The proposed work addresses the issues faced by non-experts during 
knowledge mining and how it is overcome with the help of software agents with various results.

9. OBJECTIVE 

To develop a user friendly data mining system using intelligent agent through automated approach is the 
objective function of this research work.  Its main aim is in developing a neutral system by using well known data 
mining techniques [PMV, 06] [JI, 06]. Different types of agents are considered in this research work to perform 
process stage by stage in a well to do manner [RN, 95]. Agents consider in this approach varies in their role of 
operation with one another.  Thus, these agents are called as Multi- Agents systems that are used in this research 
work to perform automation [AI, 09] [JSV, 12] [AYS, 99] [SS, 09]. The developed automated system fetch the 
input parameters form the various user profile and chooses the appropriate data mining techniques with required 
parameters by means of data mining agents in which new clusters are also formulated by means of data mining 
techniques. Finally, the data mining agents system also detects the quality of clusters (good or bad) with respect to 
user profile by means of knowledge agent. After clustering appropriate visualization technique is choose by visual 
agent.  

Multiple agents are considered in this research work to overcome the deficiency of manual data mining 
process, single agent overload and also by these innovations, proposed framework gives better performance for 
non-expert users with the help of multi-agents [JSV, 12] [SS, 09].  It mainly consists of user agents, data mining 
agents, knowledge agents, decision agents, ranking agents and visual agents in this work to overcome the non-
domain expert problems as mentioned below.

The major problems identified with non-domain experts are [JSV, 12] [SH, 06] [RN, 95]:

a. Difficult to find the suitable data mining techniques.

b. Difficult in selection of appropriate algorithms.

c. Difficult to find the interested patterns (clusters).

d. Difficult to analyse clustered datasets.

e. Difficult in selecting an appropriate tool for visualization.

The user agent is used to navigate user profile in which whether a particular user interrupts system frequently or 
occasionally is identified based on the previous history or activities of that particular user. Correspondingly, data 
mining agent collects the previous history of a particular user with respect to specific user by selecting different 
mining algorithms based on the user navigation for better results in a shorter time with the help of knowledge 
agent. Multi-Agent system is considered to select the required parameter for the specific user to perform 
autonomous system in a better manner.

3. DATA BASE CONSIDERATED 

Data set considered in this research work is a student database, which contains 50,000 records and 20 
attributes in each record with different data types.  The data types considered in this work are numerical data and 
categorical data.  Some of the attributes which is considered in our research work are REG_NO, NAME, YEAR, 
SEMESTER, ASSIG_PARAMETER, MAX_MARK, MIN_MARK, LIB_ACCNO, ISSUE_DATE, 
RETURN_DATA, ACC_NO, SPECIALIZATION, STREET_NO, STREET_NO, PLACE, COUNTRY, 
MODULE_CODE, TUTOR_NAME, EMAIL_ID, TEL_PHONE, SESSION, PASS_PERCENTAGE, AVG_INT, 
AVG_EXT, AVG_TOT, ASSIGNMENT_REPORT, SELF_STUDY, LAB_EXAM1, LAB_EXAM2, 
END_CYCLE, PROJECT _REPORT, GROUP_REPORT, HOME_WORK, etc.
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From the above data sets, the actual student’s performance is evaluated by analyzing group-wise 
performance. In this work, different groups are made by means of final end semester result. The students were 
grouped as follows: Group A (90 – 100 %), Group B (80 – 89 %), Group C (70 – 79 %), Group D (60 - 69%) and 
Group E (Less than 60%) and considered in this research work. Evaluation and analysis of student performance is 
considered in this research work based on the needed parameters. Assessment of student performance is considered 
by assigning weightage with respect to attributes from the student data sets. 

Generally, in all education systems different types of evaluation patterns are introduced to evaluate 
student performance by means of semester wise, classroom wise, location wise, subject wise and gender wise, 
practical lab exam, assignment, etc., All these evaluation patters and technique are considered to identify the 
student’s education standards.

4.  RESULT AND DISCUSSIONS

Automated data mining system with the integration of  multi-agents sytems detects new patterns from the 
identified database (student dataset) by detecting  the new clusters automatically and provides the best quality of 
clusters. It is observed that the clusters obtained after quality process will be a good cluster and found to be useful 
for better decision making.

                                                                           
Figure 1: Students performance across semesters

In figure 1, student performance is analyzed with respect to number of students during spring, fall and 
summer semester with respect to academic years.  The academic year is scheduled as three semesters namely 
semester_ spring, semester_ fall and semester_summer in which, students who are all studying semester_spring are 
really good in their studies when compared with other two semesters irrespective to the students.  

Some of most interesting patters are obtained while finding good clusters by deeper analysis. In this 
approach, correlation techniques are used by us to find why semester_spring students are quite good in their 
academics when compared to semester_summer and semester_fall [JSV, 12].  The students who belongs to  
semester_spring have more number of lab exercise, assignment, case study, quiz , end semester exam, etc is one of 
the added advantages while compared to other set of students. In some case, some of the groups belonged to 
semester-summer; they also performed well while compared with other groups in some other parameters like 
assignment, close book test, essay writing, assignment and presentation, etc.   
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Figure 2: Link chart represent Correlation 108 All Links (Positive and Negative)

In figure 2, correlation is made among different groups to evaluate their performance. With these, both 
positive and negative correlation links are generated with the help of link chart for better understanding and 
meaningful results.  The positive correlation is denoted by blue color line and negative correlation is denoted by 
red color line which gives more added advantage to non-expert users. 

Figure 3: All Positive and Negative Correlations are shown 
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Figure 4: All positive Correlations Links

Figure 5: Correlation 999 All Links-Only Positive

In Figure 4 and Figure 5, nearly 999 correlations took place to identify the students performance, in which 
the blue line as called as positive link where the students from various groups performs well in their examinations.  
The dark blue link line shows that students from percentage group 4 did their final examination well even though 
they did well in other parameters. 
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Figure 6: Correlation 999 All Links (Positive and Negative)

In figure 6, both positive and negative links are found between percentage group-1 and percentage group-
4.  According to this link chart, percentage group-1 students are not strong in final assessment parameter as well as 
close book test parameter. However, in the percentage group-4, more number of negative links are reflected.  It 
shows that the students belonging to this group are not good in attendance and laboratory experiment parameters 
whereas they did their final examination very well while compared to other groups.

Figure 7: Correlation 243 All Links-Only Negative

The link chart  in figure 7 shows all the negative link in all the groups irrespective of the students 
perfromance. Figure 8 shows the positive links only, there too, students are more strong in that particular 
parameters only compared to other parameters.
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Figure 8: All Positive Correlation
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Abstracts

Addressing the theological perspective of trust building in business-to-consumer (B2C) electronic commerce (EC) 
within the Sultanate of Oman, this paper aims to make a thorough analysis using E.M. Rogers’s (1995) diffusion of 
innovations (DoI) theory. It is expected that the philosophy of the DoI theory, later on stage, will expansively help 
in monitoring the different behavior of B2C ecommerce due to the new trust building formulae and its adoption 
and diffusion within the state of Sultanate of Oman. As a result, the analysis will help all the stakeholders in 
building a more trustful environment inside electronic marketplaces. 

Keywords: Electronic commerce; diffusion; innovation; disenchantment; discontinuance

1. Introduction
Electronic commerce (EC) allows businesses amalgamate their activities using information and communication 
technologies (ICTs). Likewise, intranet, extranet and internet are being immensely used by ecommerce companies 
in carrying out their business practices (Ahuja, 2000). Technology, in its nature, is neither good nor bad; nor is it 
neutral (Kranzberg, 1995 ). It is an idea that makes things useful or harmful; otherwise there is nothing either good 
or bad (Steenbergen, Ellemers, Haslam, & Urlings, 2008).  In the same way, the internet technology, on the one 
hand, has been playing a very positive and active role in the field of EC in reducing costs, attaining greater market 
access, and in developing closer partner relationships. But on the other hand, use the internet as the fundamental 
network has caused new risks and concerns. Today, majority of the intelligentsias have built a consensus that 
“trust” is one of the major barriers in growing ecommerce (Ahuja, 2000). “The concept of trust is crucial because it 
affects a number of factors necessary for online transactions, including security and privacy. Without trust, 
development of e-Commerce cannot reach its potential. In its nature, trust is a long term plan that may be hard to 
get hold of and easy to lose.  In particular, trust is more difficult to achieve in online businesses as compare to the 
offline ones. Likewise, establishing trust in B2C ecommerce is quite different from that of B2B ecommerce model 
due to different approaches of relationships (Lumsden & MacKay, 2006).

The concept of trust is widely studied; there is not a generally agreed definition of trust. To support our viewpoint 
on the definition that explains that trust is the belief or hope that the merchant’s statement can be relied upon and 
the seller will not take advantage of the consumer’s defencelessness. Trust can be improved by a status of 
trustworthy, fair and dependable behaviour (Head & Hassanein, 2002). As summarized by Kini and Choobineh, 
there are three approaches in trust research namely; individual trust, societal trust, and relationship trust. Out of 
these, the relationship trust is further divided into interpersonal trust, inter-organizational trust, and the trust 
between person and organizations. And, B2C ecommerce, in its description, falls in this category of trust i.e. trust 
between person and organizations  (Wang, 2008).

2. E-Commerce in Islamic Perspective
Islam reveals a beautiful concept on electronic commerce (EC) in its teaching. For example; towards the legality of 
trade, the Holy Quran has revealed two prerequisite for the legitimacy of any given transaction; namely, 
permissibility and harmlessness. Since, EC relies on ICTs; Islam ensures transparency in the communication, 
clarity of products’ definition, peaceful settlement of agreement, and continuity in the communication. In Islamic 
standpoint, EC possess a prominent place provided that certain Shariah requirements are ensured. By following the 
same practice, welfare, prosperity and maximum profit can be guaranteed (Dali, Bin Harun, Bte Mohd Khalid, & 
Bte Abdul Hamid, 2004). Moreover, truthfulness, genuineness and honesty are fundamental moral values of Islam. 
Equally important, trust is extremely important because without trust, growth of EC could not reach its potential 
(Zainul, Osman, & Mazlan, 2004). 
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Importantly, Oman’s e-Governance (eOman) is taking all possible steps to encourage its citizens to use of internet, 
as a result further e-commerce. E-commerce low volume in 2010 is expected to grow in coming years. In Oman, 
the number of internet users has amazingly grown over 1600% since last one decade (International, 2011). 

3. Literature Review
A huge amount of research has been accomplished worldwide on the topics of the EC trust building. Milena 
discovers that trust building is more challenging job in EC, an online business. And, the concept of trust and its 
applications are also found in different discipline, such as sociology, psychology and business (Head & Hassanein, 
2002). Research on the concept of trust is categorized in three approaches i.e.; individual trust, societal trust, and 
relationship trust. The relationship trust is further divided into interpersonal trust, inter-organizational trust, and the 
trust between person and organizations. The B2C ecommerce model falls in the last category mentioned i.e. the 
trust between a person and organization (Wang, 2008).
On the same topic, a research examines the functions of internal or subjective motives related to ones intention to 
buy from EC based on business and to investigate the mutually dependent link among these factors that engage in 
trust building in EC (Kim & Kim, 2005). To build customers’ trust towards online shopping and their adoption of 
EC, a system is proposed that will be validating identities of all the stakeholders and EC websites and it will help 
reducing scams (Rehman & Coughlan, 2012). In his article, “Building trust in EC”, Ahuja pointed out that the trust 
lets someone carry out a possibly risky operation even though the doer knows that a probable risk was involved 
(Ahuja, 2000). There are few challenging areas in B2 ecommerce trust building like; innovativeness, customers’ 
personality and their social aspects (Dey, Nabi, & Anwer, 2009). Depending on the personality, the consumers’ 
attitude in term of trustworthiness is at variance in B2C ecommerce (Lumsden & MacKay, 2006). Showing its 
volume, the phenomenon of trust not only the technical, but the socio-technical system including consumers, 
business processes and concerned organizations aspects are entirely considered in trust building (Konrad, Fuchs, & 
Barthel, 1999).
A research work, undertaken by Siddhi & Mohini, shows a hypothetical approach towards trust models in e-
commerce environment and have produced trust models namely; Close-Relationship trust model, casual trust 
model, community trust model, community with casual trust model, organizational trust model, popularity-based 
trust model and integrated trust model (Pittayachawan & Singh, 2004). Another trust model on EC discovers 
inspiration and aptitude to assess online buyers’ attributes as the key drivers to the online trust position (Kong & 
Hung, 2006).  While outlining key reasons for lack of trust in ecommerce, the proposed trust model help 
maintaining long term relationship in B2C ecommerce environment (Kamari & Kamari, 2012).
As mentioned earlier, Islam ensures transparency in the communication, clarity of products’ definition, peaceful 
settlement of agreement, and continuity in the communication in the field on EC. Provided, the certain Shariah 
requirements are fulfilled, EC possess a prominent place in Islam (Dali, Bin Harun, Bte Mohd Khalid, & Bte 
Abdul Hamid, 2004). Also, to Islam, the concept of trust is extremely important and without trust, growth of E-
Commerce could not reach its heights (Zainul, Osman, & Mazlan, 2004). 

4. Area to Investigate
A thorough research, in the light of Islamic theology and an Omani perspective, will help finding the solution of an 
important issue of trust building in B2C ecommerce. Based on Rogers’ diffusion of innovation (DoI) theory, a 
comprehensive analysis of trust building can be framed. One of the proposed frameworks, although not restricted 
to it, is mentioned below (see figure 3). Following the same outline, both the positives and the negatives of the 
diffusion and adoptions of the theological solution of trust building in B2C ecommerce can be covered. To pursue 
that E.M. Rogers’s DoI theory offers an option called “Discontinuance” that is a judgment to say “no” to an 
innovation adopted earlier. It is further divided into “replacement & disenchantment”.  Replacement is a decision 
to decline a proposal in order to agree to a better idea that surpasses it. And Disenchantment is a choice to reject an 
idea as a result of dissatisfaction with its performance. It could be official authorities’ doctrine which may declare 
the innovation unsafe for public etc. (Rogers, 1995). 
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5. Proposed Framework
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Figure 1:  framework shows an expected spectrum of the investigation, although not restricted to it.

Conclusion
As a comprehensive and complete code of life, theological approach towards trust building in business-to-
consumer (B2C) electronic commerce (EC) can play a vital role in promoting EC within the Sultanate of Oman. It 
is obvious that the philosophy of the E.M. Rogers’ DoI theory will expansively help in monitoring the different 
behaviour of B2C e-commerce.
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Abstracts

The main objective of the present paper is to study the propagation of waves in the transversely isotropic medium in the context 
of thermoelasticity with GN theory of type-II and III. The modulus of elasticity is taken as a linear function of reference 
temperature. By imposing the boundary conditions on the components of displacement, stresses and temperature distribution, 
wave equation have been solved. The paper begins with the mathematical development of the physical problem satisfying the 
boundary conditions. A Matlab code to solve the resulting equations by Gauss Elimination method has been developed. To 
illustrate graphically the response of amplitude ratios of various reflected waves, Grapher has been used. Comparisons are made 
by for amplitude ratios of various reflected waves for temperature dependent and independent coefficients.
Keywords:Reflection;Plane wave;transversely isotropic; phase velocity; Amplitude Ratios.

10. Introduction

The elastic modulus is an important physical property of materials reflecting the elastic deformation capacity of 
the material when subjected to an applied external load. Most of the investigations were done under the assumption 
of the temperature-independent material properties, which limit the applicability of the solutions obtained to 
certain ranges of temperature. Modern structural elements are often subjected to temperature change of such 
magnitude that their material properties may no longer be regarded as having constant values even in an 
approximate sense. At high temperature the material characteristics such as the modulus of elasticity, coefficient of 
thermal expansion and thermal conductivity etc. are no longer constants. The thermal and mechanical properties of 
the materials vary with temperature, so the temperature-dependence of the material properties must be taken into 
consideration in the thermal stress analysis of these elements. Tanigawa [1] investigated thermoelastic problems 
for non-homogeneous structural material. Ezzat et. al. [2, 3] investigated the dependence of modulus of elasticity 
on reference temperature in generalized thermoeleasticity and obtained interesting results.

In last three decades, non-classical theories involving finite speed of heat transportation in elastic solids have 
been developed to remove the paradox obtained in classical theory. These generalized theories involve a 
hyperbolic-type heat transport equation, in contrast to the conventional coupled thermo-elasticity theory [4], which 
involves a parabolic-type heat transport equation, and are supported by experiments exhibiting the actual 
occurrence of wave-type heat transport in solids, called second sound effect. The extended thermo-elasticity theory 
proposed by Lord and Shulman [4], incorporates a flux-rate term into Fourier’s law of heat conduction, and 
formulates a generalised form that involves a hyperbolic type heat transport admitting finite speed of thermal 
signals. Green and Lindsay [5] developed temperature-rate-dependent thermo-elasticity theory by introducing 
relaxation time factors that does not violate the classical Fourier law of heat conduction and this theory also 
predicts a finite speed for heat propagation. 

Chandrasekharaiah [6], Hetnarski and Ignazack [7] in recent surveys, considered the theory proposed by Green 
and Naghdi [8-11] as an alternate way of formulating the propagation of heat. This theory is developed in a rational 
way to produce a fully consistent theory that is capable of incorporating thermal pulse transmission in a very 
logical manner. They make use of general entropy balance rather than an entropy inequality. The development is 

* Corresponding author. 
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quite general and the characterization of material response for the thermal phenomena is based on three types of 
constitutive functions that are labeled as type I, type II, and type III. When theory of type I is linearized, the 
parabolic equation of heat conduction arises. Here, we are interested in the theory of type II (a limiting case of the 
type III), which does not admit energy dissipation. This theory is usually called ”without energy dissipation”. 
Following Green and Naghdi, the theory of thermoelasticity without energy dissipation is a good model to explain 
the heat conduction in continua.

     Quintanilla [12] in 2002, proposed a model of the thermoelastic theory without energy dissipation for 
materials with affine microstructure. In this article he obtained the equations for linear theory and also obtained 
uniqueness theorem for materials with a centre of symmetry. Taheri et. al. [13] and Puri et. al. [15] employed the 
Green-Naghdi linear theory of thermoelasticity of types II and III to study the thermal and mechanical waves in a 
layer of homogeneous thermoelastic solid and plane waves in infinite medium respectively. Many researchers 
investigated different type of problems in the theory of thermoelasticity of type III [14-22].

Motivated by the recent experimental studies [23-26] showing the necessity of taking into consideration 
the real behaviour of the material characteristics, this paper presents an attempt to examine the temperature 
dependency of elastic modulus on the behaviour of two-dimensional solutions in a transversely isotropic medium 
in the context of thermoelasticity with GN theory of type-II and III. The physical applications are encountered in 
the context of problems such as ground explosions and oil industries. This problem is useful in the field of 
geomechanics, where interest is in various phenomenon’s occurring in earthquakes and measurements of stresses 
and temperature distribution due to presence of certain sources.

11. Formulation and Solution of the problem

The constitutive relations and balance laws in general anisotropic thermoelastic medium, possessing centre of 
symmetry, in the absence of body forces following Green and Naghdi [10] are given by

Constitutive equations:                              (1)

Where the deformation tensor is defined by (2)

Balanced Law:          (3)

Equation of heat conduction: 

                       (4)
         
where are components of stress tensor,  the mechanical displacement, are components of infinitesimal 

strain, T the temperature change of a material particle,  the reference uniform temperature of the body, is the 

thermal conductivity,  are the characteristic constants of the theory,  are the thermal elastic 

coupling tensor, are the coefficient of linear thermal expansion, the specific heat at constant strain,  are 
characteristic constants of material following the symmetry properties  

 The comma notation is used for spatial derivatives and 
superimposed dot represents time differentiation.

Appropriate transformations following Slaughter [19] have been used on the set of equations (1), to derive 
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equations for transversely isotropic medium. The analysis is restricted for two dimensions, in which the component 
of the displacement vector is considered. The plane waves are propagating in plane such that all 
particles on a line parallel to -axis are equally displaced. Therefore, all the field quantities will be independent 
of  coordinate, i.e.  
The quantities are assumed to possess temperature dependent by the relation:           
                                                                                                (5)
where  T0 is the reference temperature and  is called the empirical material constant.
Thus, the field equations and constitutive relations for such a medium reduces to:

                                                   
(6)

      
                                                                

(7)
                                  

(8)
where  and we have used the notations for the 
material constants.

It is convenient to change the preceding equations into the dimensionless forms. To do this, the non-

dimensional parameters are introduced as :                        
(9)

where are parameters having dimension of length, time and temperature respectively.
12. Plane wave propagation
Let denote the unit propagation vector, and  are respectively the phase velocity and the wave 
number of the plane waves propagating in plane. For plane wave solution of the equations of motion of the 
form
                                        .                                                              (10)

Using equations (9) and (10) in equations (6)-(8), three homogeneous equations in three unknowns are obtained. 
Solving the resulting system of equations for non-trivial solution results in

                                         ,                                                                                              (11)
where
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The roots of this equation give three values of . Three positive values of  will be the velocities of propagation 
of three possible waves. The waves with velocities  correspond to three types of quasi waves. We name 
these waves as quasi-longitudinal displacement (qLD) wave, quasi thermal wave (qT) and quasi transverse 
displacement (qTD) wave.

13. Reflection of waves

Consider a homogeneous generalized thermoelastic transversely isotropic half-space occupying the region
(Figure a). Incident qLD or qT or qTD wave at the interface will generate reflected qLD, qT and qTD 

waves in the half space . The total displacements and temperature distribution are given by 
 X3 =0          X1
            Transversely isotropic                                                                                                                                                           
            thermo elastic half-space                                                                                                   qLD
                                                                                                                                                                                   
                                                                                                                                           qTD  
                                                                                                             qT
                                                                                        X3                                              
                                                          

Figure a: Geometry of the problem

   (12)

where

(13)

is the angular frequency. Here subscripts 1,2,3 respectively denote the quantities corresponding to incident qLD, 
qT and qTD wave whereas the subscripts 4,5 and 6  respectively denote the corresponding reflected waves and 
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Here  i.e. the angle of incidence is equal to the angle of reflection in generalized 
thermoelastic transversely isotropic, so that the velocities of reflected waves are equal to their 
corresponding to their corresponding incident wave’s i.e. 

Boundary Conditions
The boundary conditions at the thermally insulated surface  are given by 

                 

(14) 

where                          

(15)
Making use of equations (9), (15) and equation (15) from [28] into thermally insulated boundary conditions 

(14), we obtain                                  

(16)
where

Incident qLD-wave: In case of incident qLD- wave, . Dividing set of eqns. (16) throughout 

by , we obtain a system of three non-homogeneous equations in three unknowns which can be solved by 
Gauss elimination method and we have 

             

(17)
Incident qT-wave: In case of incident qT- wave, and thus we have

 

(18)
Incident qTD-wave: In case of incident qTD- wave, and thus we have

             

(19)
where  and  can be obtained by replacing, respectively, the 1st , 2nd , 

3rd  column of  by 

14. Numerical results and discussion

In order to illustrate the theoretical results obtained in the preceding sections, we now present some 
numerical results. The following relevant physical constants are taken from [28 ].
 
Program: MATLAB is an integrated technical computing environment that combines numeric 
computation, advanced graphics and visualization, and a high-level programming language oriented 
towards matrix computation. There are functions for data analysis and visualization, numeric computation, 
engineering and scientific graphics, modeling, simulation, and prototyping, programming and application 
development. Writing the Matlab program to solve the problem is rather straightforward. To simplify the 
code, we initially assume that the motion lies in a plane (x-z plane). We convert the second order partial 
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differential equations into a system of homogeneous linear equations by introducing a plane wave solution 
(represented by equation 9). Resulting system of homogeneous equations possess a unique if and only if the 
determinant of the coefficient matrix is non-zero. This will lead to a cubic equation in 𝑐2. We can readily 
code such an equation in Matlab by invoking one of the available routines: roots (c). As an input we just 
need to provide the values of the coefficients of the cubic equation, viz., A, B, C and D. The calling 
function is:
% GAUSS ELIIMINATION METHOD WITH PARTIAL PIVOTING
    for K=1:L
        BIG=abs(A(K,K));
        JJ=K;
        KP1=K+1;
        for I=KP1:N
            AB=abs(A(I,K));
            if((BIG-AB)<0)
                BIG=AB;
                JJ=1;
            end
        end
        if ((JJ-K)>0)
            for J=K:M
                T=A(JJ,J);
                A(JJ,J)=A(K,J);
                A(K,J)=T;
            end
        end
        if(A(K,K)==0)
            sprintf('%s','SINGULAR MATRIX')
        end
        for I=KP1:N
            QUOT=A(I,K)/A(K,K);
            for J=KP1:M
                A(I,J)=A(I,J)-QUOT*A(K,J);
            end
        end
        for I=KP1:N
            A(I,K)=0;
        end
    end
    if(A(N,N)==0)
        sprintf('SINGULAR MATRIX');
    end
    X(N)=A(N,M)/A(N,N);
    for NN=1:L
        SUM=0;
        I=N-NN;
        IP1=I+1;
        for J=IP1:N
            SUM=SUM+A(I,J)*X(J);
        end
        X(I)=(A(I,M)-SUM)/A(I,I);
    end

Graphs: The variations of amplitude ratio of reflected qLD, qT and qTD waves (Using Grapher), for 
incident qLD,  qT and qTD waves at the free surface are represented graphically to compare the results 
obtained in two cases, viz., for the waves incident from transversely isotropic medium in the context of 
thermoelasticity with energy dissipation model (TIWED) and other from isotropic thermoelastic (IWED) 
half space. The solid curves represent the variations for (TIWED) while the dotted curve corresponds to the 
case of (IWED). The curves without centre symbol represent the variations for the case of 𝛼∗ = 0 (𝑇𝐼), 
while the curves with centre symbol ( ― 𝑜 ― 𝑜 ― ) corresponds to the case of 𝛼∗ = 0.5 (𝑇𝐷). Figures 1(a)-
(c) represents the variation of amplitude ratios  and for incident qLD wave. Figures 2(a)-(c), 
and 3(a)-(c), respectively represent the similar situation, when qT and qTD waves are incident.
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Fig. 1 Amplitude Ratio (a) |Z1|,  (b) |Z2|,  (c) |Z3| for incident qLD-wave

Fig. 2 Amplitude Ratio (a) |Z1|,  (b) |Z2|,  (c) |Z3| for incident qTD-wave
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Fig. 3 Amplitude Ratio (a) |Z1|,  (b) |Z2|,  (c) |Z3| for incident qT-wave

15. Conclusion

The results of the problem may be applied to a wide class of geophysical problems involving temperature 
change. The deformation at any point of the medium at any point is useful to analyze the deformation field 
around mining tremors and drilling into the crust of the earth. It is depicted from the figures and discussion 
above that the variations in the value of amplitude ratios are almost similar for TI and TD. The values of 
these amplitude ratios get decreased by taking the material constants with temperature depending 
properties. 

16. References

[17] Tanigawa ,T., (1995). Some basic thermoelastic problem from nonhomogeneous structural materials. Applied Mech. 
Review, 117, 8-16.

[18] Ezzat, M.A., Othman, M. I. and El-Karamany, A. S., (2001). The dependence of modulus of elasticity of reference 
temperature in generalized thermoelasticity, Journal of Thermal Stresses, 24, 1159-1176.

[19] Ezzat, M. A., El-Karamany, A. S. and Samaan, A. A.,(2004). The dependence of the modulus of elasticity on reference 
temperature in generalized thermoelasticity with thermal relaxation, Applied Mathematics and Computation, 147, 169-189.

[20] Lord, H. and Shulman, Y. A., (1967) , Generalized dynamical theory of thermoelasticity, J. Mech. Phys. Solid, 15 , 299-
309.

[21] Green A.E. and Lindsay, K. A. (1972). Thermoelasticity. J. Elasticity, 2, 1-5.
[22] Chandrasekhariah D. S. (1998). Hyperbolic Thermoelasticity: A review of recent literature, Appl. Mech. Rev., 51, 705-729.
[23] Hetnarski R. B.  and Iganazack J. (1999). Generalised Thermoelasticity, J. Thermal stresses, 22, 451-470.
[24] Green A.E.  and Naghdi P.M. (1995). A unified procedure for construction of theories of deformable media. I. Classical 

continuum physics, II. Generalized continua, III. Mixtures of Interacting continua, Proc. Royal Soc. London Ser. A, 448, 
335-356, 357-377, 379-388.

[25] Green A.E.  and Naghdi P.M. (1991). A re-examination of the basic postulates of thermomechanics, Proc. Royal Soc. 
London Ser. A, 432, 171-194. 

[26] Green A.E.  and Naghdi P.M. (1992). On undamped heat waves in an elastic solid, J. Thermal stresses, 15, 253-264. 
[27] Green A.E.  and Naghdi P.M. (1993). Thermoelasticity without energy dissipation, J. Elasticity, 31, 189-208.
[28] Quintanilla R. (2002). Thermoelasticity without energy dissipation of materials with microstructure, Applied Mathematical 

Modelling, 26, 1125-1137.
[29] Taheri H., Fariboz S. and Eslami M. R. (2004)Thermoelasticity solution of a layer using the Green-Naghdi Model, Journal 

of Thermal Stresses, 27, 795-809.

0 40 80 120 160 200
Frequency

0

30

60

90

120

150

180

Am
pl

itu
de

R
at

io
|Z

1|

TIWED(TI)
IWED(TI)
TIWED(TD)
IWED(TD)

0 40 80 120 160 200
Frequency

0

20

40

60

80

100

120

140

160

Am
pl

itu
de

R
at

io
|Z

2|

TIWED(TI)
IWED(TI)
TIWED(TD)
IWED(TD)

0 40 80 120 160 200
Frequency

0

3

6

9

12

15

18

21

24

27

30

33

36

39

42

A
m

pl
itu

de
R

at
io

|Z
3|

TIWED(TI)
IWED(TI)
TIWED(TD)
IWED(TD)



Author name 

3 

[30] Puri P. and Jordan P. M. (2004) On the propagation of plane waves in type-III thermoelastic media, Proc. R. Soc. London. 
A, 460, 3203-3221.

[31] Lazzari B. and Nibbi R.  (2008) On the exponential decay in thermoelasticity without energy dissipation an of type III in 
presence of an absorbing boundary, J. Math. Anal. Appl., 338, 317-329.

[32] Roychoudhuri S.K. and Bandyopadhyay N. (2007) Interactions due to body forces in generalized thermo-elasticity III, 
Computers and mathematics with applications. 54,1341-1352.

[33] Mukhopadhyay S. and Kumar R. (2008) A problem on thermoelastic interactions in an infinite medium with a cylindrical 
hole in generalized thermoelasticity III, Journal of thermal stresses,31, 455-457.

[34] Quintanilla R. and Racke R.  (2003) Stability in thermoelasticity of type III, Discrete and continuous dynamical systems-
series B, 3, 383-400.

[35] Quintanilla R. (2009) Type II thermoelasticity: A new aspect, Journal of thermal stresses, 32, 290-307.
[36] Quintanilla R. (2001) Structural stability and continuous dependence of solutions of thermoelasticity of type III, Discrete 

and continuous dynamical systems-series B, 1,463-470.
[37] Quintanilla R. and Straughan B. (2004) A note on discontinuity waves in type III thermoelasticity, Proc. R. Soc. Lond. A, 

460, 1169-1175.
[38] Leseduarte M.C. and Quintanilla R. (2006), Thermal stresses in type III thermoelastic plates, Journal of thermal stresses, 

29,485-503.
[39] Lomarkin, V. A., (1976), The Theory of elasticity of non-homogeneous bodie, Moscow.
[40] Rishin, V. V., Lyashenko, B. A., Akinin, K. G., Nadezhdin G.N.,(1973), Temperature dependence of adhesion strength and 

elasticity of some heat resistant coatings, Strength Mat.(USSR), 5,123-126.
[41] Szueces, F., Werner, M., Sussmann R.S., Pickles, C. S. J., Frecht M.J.,(1999). Temperature dependence of Young’s 

modulus and degradation of chemical vapor deposited diamond, Journal of Applied Physics, 86, 6010-6017.
[42] Budaev, O.R., Ivanova, M.N., Damdinov,B.B.(2003), Temperature dependence of shear elasticity of some liquids, 

Advances in colloid and Interface Science, 104, 307-310.
[43] Slaughter W.S. (2002). The linearized theory of elasticity, Birkhauser. 
[44] Gupta R. R. (2013). Reflection of waves in visco-thermoelastic transversely isotropic medium. International Journal for 

Computational Methods in Engineering Science and Mechanics, 14, 83-89.

Software System Performance Analysis with Graph 
Transformation Approach
Suneeta H Angadia Dr Mohan Sb

a Assistant Professor, CSE Dept, RNSIT,Channasandra, Bangalore 560061, AnnaUniversity Chennai India 

b Professor, CSE Dept, Sri Subramanya College of Engineering and Technology,Palani,624615, Tamilnadu, India

Abstract—Performance parameter is value addition measure for analysing any software system. 
For the analysis of software system graph transformation based process diagram is incorporated. In 
combination with graph transformation; modelling methodology has been implemented in this paper 
for user interface design. User interface is derived from conceptual data model. For derivation of 
user interface model graph transformation steps are adopted; mappings are conceptual data model 
and logical data model centric.

Keyword-Software Performance, Graph Transformation, User Interface Modelling, Conceptual 
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I. INTRODUCTION

Software performance evaluation is essential for the success any software development. Performance 
evaluation is part of software performance engineering; to evaluate performance analysis is required. 
Software performance engineering is practiced in proactive or reactive manner.  Approach we adopted falls 
into proactive method, as emphasis is on requirements analysis and user interface design. Generic process 
diagram steps can be adopted for software systems analysis. Mapping algorithms discussed here are for the 
user interface development. Depending on software system nature different methodology, approach can be 
followed; we have restricted ourselves to user interface development. Graph transformation will help in 
visualizing phases of software development. Graph transformation can be performed with the help of rule 
based manipulation of graphs, transforming one form of graph into another form, algebraic manipulation of 
graphs; depending on the context decision is made. We adopted graph transformation for performance 
analysis in the form of rules as initial step in graph transformation based process diagram, then in the form 
of transformation in succeeding step. In addition for UML class diagram to CDM type graph generation, 
directed CDM is generated which is another form of graph. Contribution by Molhanec discusses about 
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LDM to UIM mapping which makes use of graph transformation. We have implemented this mapping. As 
part of our research work we have carried out following works,
Process diagram proposal for performance analysis

Steps of it are Identify software system type, State Performance Objectives, Decide graph 
representation for transformation, Perform graph transformation, Evaluate transformation. One step of 
performance analysis process; implementation of software requirement specification analysis for deciding 
software system type has been done in [1].

UML class diagrams can be used to represent conceptual schema, functionality of software system 
[2]. Conceptual data model (CDM) is the most abstract form of data model. The development of CDM is a 
design activity influenced by various kinds of knowledge including both application domain knowledge and 
data modelling representation and process knowledge [3]. Logical data model refine the data elements 
introduced by a conceptual data model.  
This paper contribution is,
Web application identification from SRS
 UML class diagram to CDM type graph generation
Evaluation of LDM to UIM graph transformation
User interface is central to the implementation, graphical user interface of an interactive system represents 
about 48% of the source code, requires about 45% of the development 
time and 50% of the implementation time, and covers 37% of the maintenance time [4]. Hence we have 
streamlined our work towards user interface modeling for performance analysis. 

II Related Work
We started with graph transformation based process diagram for software development; then web 
application performance analysis.
Gerrit et al surveyed and classified challenges in model based user interface development as given in [5], as 
Standardization, Holistic model driven development process, Tools support
Real world usage and case studies.
Molhanec has proposed user interface modelling from conceptual data model in [6]. This contribution is in 
the direction of standardization; formalization of user interface has been done as well as in model driven 
development UML class diagram to CDM graph mapping has been introduced. We continued in this 
direction partly even proceeded in the direction of algorithm development.
Web application development follows web engineering field; important sectors of web applications 
development with web engineering are,
Web requirements modelling disciplines
Web system design disciplines, tools and methods
Implementation Disciplines
Testing Disciplines
Applications Categories Disciplines
Among above listing we focussed on web system design’s conceptual modelling of web applications, tools 
and methods; then we narrowed down to model based UI development using CDM to UIM mapping by 
adopting graph transformation.

III Web Application Identification from Software Requirement Specification
Graph transformation methodology is used here in the form of rules; rules are formed for web application 
identification. Survey of existing search engines is performed as shown in the table below for searching 
software requirement specification of web application. Five numbers of pages have been navigated for each 
search engine. 
Search Engine Number of 

SRS Searched
Web 
Application 
SRS

Other SRS

Google 20 12 8
Bing 15 6 9
Yahoo 16 5 11
Blekko 4 2 2
DuckduckGo 10 3 7
Exalead 2 1 1
Volunia 21 7 14
Yandex 8 3 5
Table 1
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Need for identification web application software is; from software requirement document it is planned to 
identify actors of the software system. Determination of actor will help in graph derivation. With the help of 
graph, transformation is performed. Hence it is utmost important that correct web application specification 
is input as we have restricted methodology for web application development. For other types of software 
different graph transformation methodology is adopted based on software system type. Another advantage 
is standard srs can be used as template for common web applications. With existing search engines if query 
is for web application requirement document with search key words – software requirement specification of 
web application pdf doc-  results obtained are as shown in table 1. Google searched 20 SRS out of them 12 
are web application SRS and remaining were for other types of system. Generic key word search and it 
resulted in 8 wrong SRS. In this direction to identify web application software requirement specification 
following rules has been framed,

Web SRS Key word-> online/web based/web site/web service
These words are searched in scope section of SRS

Web SRS keyword->estore/e-commerce/online
These words are searched in title of the application

With these rules each search engine SRS sections are taken as input and web applications SRS and other 
applications SRS are classified. With Blekko search engine following 4 SRS were taken as input,

1. Health Records System at Drexel Convenient Care Center
Key word Web Service is present in scope section. 
Web Application SRS

2.  Alahamora p2p Network and Tool
Other SRS

3. Comprehensive Watershed Management Water Use Tracking Project
Other SRS

4. Online Shopping Mall Software Requirement Specification
Web Application SRS

Following code does the above functionality
public ActionResult Redirect(FormCollection collection)
{
                string title = collection["Title"];
                string scope = collection["Scope"];
                string result = "";
                bool isWeb = CheckForWebSRS(title,scope);
                bool isEmbedded = CheckForEmbeddedSystemSRS(title, scope);
                if (isWeb)
                {
                    result = "WebApplication SRS";
                }
                if(result==””)
                result=”Other SRS”;
                return View("Result", "", result);
     }

         public bool CheckForWebSRS(string title, string scope)
   {

                if(title!=null || scope !=null)
                    title = title.ToUpper();

             scope = scope.ToUpper();
   if(title.Contains("E-")||title.Contains("ONLINE")| title.Contains("WEB BASED") )

                                         return true;
   else if(scope.Contains("WEB BASED")||scope.Contains("MANAGEMENT SYSTEM") || 
   scope.Contains("ONLINE"))

                    return true;
                       return false;

}

Performance analysis of parsing is done for exact match of the keyword and appropriately identification of 
web application SRS is made. Exact rules are formed so that there is no ambiguity.        
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IV UML CLASS DIAGRAM TO CDM TYPE GRAPH GENERATION

FIG 1. UML CLASS DIAGRAM FIG 2. CDM TYPE GHRAPH
UML class diagram is shown in figure 1, S represents class student, F is faculty, SA subject Attendance 

and Su is subject. Diagram is for the development of online student attendance entry web application 
development. Conventions are as in [6]. CDM type graph shown in figure 2 must be the output by taking 
figure 1 as input. Steps are given below,

Draw class diagram using tool
Parse  source file generated from design diagram

   While(!/logicalClassDesignerDiagram)
   Node=classname
   Edge=srcdestdirection
   From {N} and {E} draw graph
  {N}-> Set of Nodes {E}->Set of Edges

Word logicalClassDesignerDiagram is considered since generated source file is in xml form with this 
Tag. This indicates end of the file where classes and edges are searched.
Classes represent data/text area of the UI which is obtained from the underlying data model. Data model is 
interpreted as conceptual data model and logical data model. Class diagram is drawn with Visual Studio 
2010 Ultimate, class and Association tags are shown below, these tags are generated once design diagram is 
drawn.

Class generation tags, these will be mapped to nodes of the graph 
<classMoniker Id="337bb160-55b5-4937-9c16-7760377f0336" LastKnownName="Stud" />
<classMoniker Id="86f80e54-ec56-475c-96f7-48501c545874" LastKnownName="Faculty" />

S Sa

F Su

S

Su
U

SA

F

*

*

*
1

(1,1
)

*
V

*
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FIG 3. UML CLASS DESIGN DIAGRAM WITH CLASS AND ASSOCIATION

 Association generation tags these will be mapped edges of the graph      
 <classShapeMoniker Id="0cccd1b3-7e94-44d1-b681-9583696405d4" />
  <classShapeMoniker Id="2930652a-db0f-4aa5-a8b8-90e6d68779f8" />
Tags for all the nodes and associations are generated. Above steps generate CDM type graph; it is a design 
solution for mapping appropriate edge between nodes. It is the implementation of our proposal UML class 
diagram to CDM type graph generation based on critical use case or generation of all possible edges, 
generation of edges based on part whole relationship/generalization-specialization relationship.

V LDM to UIM mapping Implementation
Algorithm steps are
1. Selection of initial node of graph

        List only actor nodes of the application and ask user to choose start node
2. Addition of the selected node as initial node in the new UIM graph 
3. Marking of the selected node as starting point and simultaneously as already used node in the LDM 

graph
4. Selection of relevant node in the LDM , which is in incidence relationship with arbitrary marked 

before
5. Changing of direction of relevant edge by using appropriate graph transformation rule if necessary
6. Transformation of the selected node and the corresponding edge by using appropriate graph 

transformation rules and insertion of this node and relevant edge to our new created-UIM graph.
7. Marking of the selected node and edge from preceding step as already used in the LDM graph
8. Repeat steps 4 to 7 as you need.

Following code implements above steps
large=0;
for(i=0;i<n;i++)
if(node[point].pr[i]>large && true[i]!=1)

large=node[point].pr[i];
maxpos=i;
set(point,maxpos);
true[point]=1;
point=maxpos;
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FIG 4 IMPLEMENTATION OF LDM TO UIM 

With source as 2 final configurations,

1 2 3 4

1 0 0 0 1

2 0 0 1 0

3 1 0 0 0

4 0 0 0 0

ENTIRE MODELLING CAN BE SHOWN AS,

Faculty Name

Sub1

Sub2

FacultySubjectForm
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VI Conclusion

Graph transformation based approach gives insight into design of user interface modelling. This 
methodology is used in performance analysis, an attempt is made automating CDM type graph generation. 
In addition LDM to UIM mapping implementation is performed. This mapping is towards navigation of 
web application. Future work in this direction is automating remaining steps of graph transformation based 
performance analysis process diagram. Edge permutations are generated and user is asked  to choose then 
graph is generated. Instead software must generate all possible graphs and user can choose one he desire.
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Abstracts

The transfer of heavy metals from the former sites of mining activity to the nearby agricultural soils is a 
serious environmental risk and concern due to the potential health impacts of consuming contaminated 
produce. The present study is determinate to the level of 9 heavy metals: Fe, Pb, Zn, Ni, Cu, Cd, Mn, Cr 
and As in the different agricultural soils and three plants alimentary: pepper (Capsicum annuum), artichoke 
(Cynara cardunculus variety scolymus) and grape (Vitis vinifera) grown near of dumpsite of site industrial 
activity Alzinc in Ghazaouet city western of Algeria country. Soil sample were takes from land in different 
direction, since the metal are generally associated with the fine fraction, the investigation was carries under 
2mm fraction sample according to NF ISO 11464 and the plants are ashes. The extraction of all metals was 
using by digestion with aqua regia method (nitric-chloric acid ratio1:3) and analysis via AES-ICP. The 
plant samples from the immediate environment were highly contaminated with Zn, Cd and Mn. particularly, 
grape met some of the conditions to be classifies as accumulators for Pb, Zn, Cu, Cd, Ni and Cr 
consequently and she revealed a health risk for human and livestock due to the spread of the metal pollution 

from dumpsites to agricultural areas.

Keywords: Total Extraction, Heavy metals, pollution, accumulation, and soils.
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1. Introduction

        The company aims ALZINC accordance to its statutes, production and marketing of zinc and its 
alloys (zinc alloy ...), sulfuric acid and copper cathode in 1974. ALZINC sole producer of electrolytic zinc 
in the Arab world and the second in Africa located on the west of the city of Tlemcen [1]. This resulted in 
large amounts of waste (tailings) of various kinds, but all rich in metallic elements, usually toxic at low 
concentrations. Mining pose the problem of leaching of trace metals in the environment i.e:  to surface 
water or groundwater, sediment, and to the biosphere. Contrary to what some political communication 
have suggested, there is not, at the end of a mine, the less toxic elements at the beginning even if you have 
removed large amounts of lead or uranium: materials containing these metals are much more reactive 
when exposed to the action of air and water than when they were in their original context a few meters or 
hundreds of meters underground [2,3].

       In this article, we will be limited to purely environmental or chemical and scientific perspective that 
accounts for the presence of trace metals on a site and their mobility. When the need arises, we will treat 
separately the past and present aspects that are a little different. Indeed, the Law 83-18 of 1983 on the 
Environment and later texts on the same subject operators require more stringent standards than before: it 
is more difficult since then to abandon a site in the state as is common in the seventies [4, 5, 6]. For the 
future, these problems will find solutions more easily if the research programs are multidisciplinary and 
they have deliberately downstream characterization of the physiological consequences of the agencies 
involved (microorganisms, plants, microfauna, macrofauna, humans) and ecological consequences of sets 
of populations. It is also essential to develop dialogue, almost non-existent in France at present, among 
scientists that demonstrate the process, environmental consulting firms that attempt to implement 
engineering controls and industrial mining who want to minimize the cost of restoration of their former 
sites.

       The objective of the present report is to quantify temporal variations in the total concentrations of Cd, 
Zn, Cr, Mn, Cu, Pb, Ni, Fe and As in soil, grape, pepper and artichoke. (All vegetable used in this study  
have a common crop of the Ghazaouet region and theses also consumed; these are appropriate species for 
assessment of the risk to crop food plants from the spread of contamination into agricultural land from 
adjoining contaminated sites). The concentrations in soils and plants are comparing with established safe 
limits and risk transfer in the food chain. The risk transfer in the food chain is in order to reduce it; the 
European Union has established limits for contaminants in foodstuffs, which include metals such as Cd 
and Pb [7, 8, 9].

2.  Materials and methods

2.1. Area description  

     Ghazaouet is located in the littoral western of Algeria (01°52' W 35°06' N), ALZINC is very important 
industrial area in Ghazaouet (figure 1) its area is about 22ha. The field study site was located in an 
agricultural area, where the most common vegetable grown at all the study sites are grape. Other seasonally 
produced vegetables are pepper, artichoke. Three micro sites were exanimate as S1, S2, and S3 (Fig. 2) and 
vegetable samples were takes from S1 : 40m west of dumpsite, S2 : 100m west of dumpsite and S3 : 200m 
southwest of dumpsite, respectively. It has selected as the sampling region because of its state of pollution. 
Recently, industrial waste (fertilizer, plant ....) and municipal waste as well increase the contamination of 
plant food with heavy metals.
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Fig.1. Photo of AlZINC Company - Ghazouet city.

                                                                                                                               Source: google earth
Fig.2. Map of study sites in Ghazaouet region of Tlemcen.

2.2. Sample preparation of plants and soils

        Vegetable and soil samples were collecting from the site to 20 June 2009 were near from potential 
contamination sources (industrial dumpsite of ALZINC, Fig. 2). Plant samples collected from the field were 
washing under running tap water to remove adhered soils. The samples were drying in an oven for 48 h at 
50°C. The dried samples were ground using agate mortal and pestle, sieved to < 2mm and transferred to 
polyethylene bags for storage until later analysis. The soil sample was air-drying at room temperature for 
two weeks, mechanically ground and sieved inferior to 2mm diameter size.

2.3. Chemical characterization of the soils

       Each sample : S1, S2 and S3 have been analysed: Electrical conductivity (EC) was been measured in a 
suspension characterized by a residue/water ratio of 1:5 (w/v), after 1 h stirring and using the conductivity 
meter (NF ISO 11265). The pH was measured in water suspension ratio of 1:2.5 (w/v) using the pH meter 
(NF ISO 10390). Cation exchange capacity (CEC) has determined by percolation of a 1.0 mol.L-1 
ammonium acetate (CH4COONH4). The residual moisture content determined by difference of the 
weighing the test portion before and after heating at 105°C (NF ISO 11465). The organic matter quantified 
by calcinations at 550°C at 5 h in the four. The total carbonate CaCO3 measured of the volume of CO2 
released after reaction with HCl ((NF ISO 10693).

2.4. Extraction of heavy metal in the soils and plants

      Samples were digested with a mixture of HCl (37%) and HNO3 (70%), in a ratio of 3:1 (v/v), at room 
temperature for 16 h and, after at 130°C for 2h, under reflux conditions NF ISO 11466 (1995). Each 
suspension was then filtered, diluted to 100 mL with 0.5 mol.L-1 HNO3 and stored at 4°C until analysis [10, 
11]. The blank assai has been measure in parallel. 

S1
    S2

S3

Microsite
Study

          ALZINC

Waste dumpsite
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      The roots and leaves of the different plants were analyzing separately for heavy metal content. 1g of 
inferior to 2mm fraction plant samples was weighing into porcelain crucibles and was igniting in a muffle 
furnace for 6 h at 500°C. Grey white ash was obtaining at the completion of the ashes. The ash samples 
were allowing to cool and 10 mL of 2M HNO3 was added to each sample. The solution was evaporated to 
near dryness on a hot plate and the cooled residues were re-dissolved in 10 mL of 2M HNO3. Then the 
solutions were filtering into 25 mL volumetric flasks. Both the crucible and the filter paper were washing 
into the flasks made up with distilled water and then stored in polyethylene tubes for instrumental analysis 
[12].

2.5. Analysis of heavy metals in plants and soils 

      The < 2mm fraction soil (NF ISO 11464), roots and shoots samples were used to determine the maximal 
environmentally available heavy metals. This was using aqua regia, as described by (Allen et al., 1989; 
Pueyo et al., 2003; Okuku and Peter, 2012). The metals analysis of samples (Cu, Fe, Zn, Mn, Cr, Pb, Ni, As 
and Cd) were carried by using a Inductively coupled plasma atomic emission spectrometry (ICP-AES), 
standard reference (Vista Pro Varian).
The concentration of heavy metals was expressed as mg/kg dry weight. The absorption wavelengths were 
193.696 nm for As; 205.560 nm for  Cr; 324.754 nm for Cu; 259.940nm for  Fe; 257.610 nm for Mn; 
216.555nm for  Ni; 220.353nm for  Pb; 213.857 nm for  Zn and 214.439 nm for  Cd, respectively.

3. Results and discussion

3.1. Chemical properties of composite soil samples
     Table 1 shows different physico-chemical parameters of the different types of soil collected in this study. 
All matrices present low percentages of organic matter and total carbonate but the residual moisture and 
cation exchange capacity (C.E.C) are mildly. The pH of the soils ranged between moderately basic (7.32) 
and slightly alkaline (8.34). S2 has a high value of EC followed by S1.

Table 1. Chemical characterization of soils considered in this study (mean ± S.E., n =3) in the depth (0-
20cm).
Parameter   /  soil S1 S2 S3
Localisation 

   Altitude (L) 35°05’34” 35°05’30” 35°05’25”
 Logtitude (W) 01°53'26” 01°53'23” 01°53'21”

pH 7.32 ± 0.23 7.87 ± 0.24 8.34 ± 0.26
EC (mS.cm-1) 0.56 ± 0.10 0.66 ± 0.14 0.43 ± 0.21
The residual moisture content (%) 9.04 ± 0.46 11.81± 0.60 10.95 ± 0.56
C.E.C ( cmol+ . kg-1) 32.24 ± 3.23 32.91 ± 3.30 31.09 ± 3.12
Total carbonate (g .kg-1) 4.15 ± 0.13 6.05 ± 0.19 5.06 ± 0.16
Organic matter (%) 2.98 ± 0.09 6.34 ± 0.20 3.20 ± 0.10

In table 2, the calcium appears the most abundant followed by iron, magnesium, potassium and sodium.

Table 2. Contents of elements major (g/Kg dry weight) in different soils considered in this study 
(Mean ± S.E., n = 3) in the depth (0-20cm).

Element   /  soil S1 S2 S3
Na 1.32 ± 0,04 0.81 ± 0.03 0.33 ± 0.01
K 3.49 ± 0.15 1.29 ± 0.06 1.10 ± 0.05
Ca 99.43 ± 5.41 49.50 ± 2.69 46.51 ± 2.53
Mg 8.54 ± 0.34 3.50 ± 0.14 2.83 ± 0.11
Fe 7.49 ± 0.40 4.91 ± 0.26 4.25 ± 0.23

Table 3. Contents of trace elements (mg/Kg dry weight) in different soils and plants correspondents 
considered in this study (Mean ± S.E., n = 3) in the depth (0-20cm).

Pb Cd Cu Zn Ni Mn  Cr As
 Grape and soil 

S1
24.31 
±7.31

7.13
 ±2.15

7.30 
±0.52

262.33 
±63.07

5.19 
±1.01

227.01 
±15.83

77.91 
±4.25

33.08 
±1.80



Author name 

3 

Sheets 13.55
±4.08

2,11
±0,63

15.16
±1.08

500.47 
±12.34

6.34
±1.24

45.05 
±3.14

10.09
±0.55 DL

Roots 0.53
±0.16

0.14
±0.04

3.79
±0.27

186.13
±14.75

3.21
±0.62

13.56
±0.94

39.76
±2.16

17.01
±0.92

Artichoke and soil

S2
19.44 
±5.85

3.02 
±0.91

3.58 
±0.25

793.45 
±19.78

18.63 
±3.65

84.71 
±5.91

26.04 
±1.42

4.22 
±0.23

Sheets 29.31
±8.82

1.01
±0.30

22.22
±1.58

940.01
±26.02

7.79
±1.52

40.17
±2.80

12.67
±0.69

1.53
±0.08

Roots 1.19
±0.35

0.14
±0.04

4.08
±0.29

37.02
±2.90

4.93
±0.96

9.78
±0.68

26.06
±1.42

0.86
±0.04

Pepper and soil

S3
9.43 

±2.83
1.72 

±0.51
3.92 

±0.27
623.03 
±19.81

17.42 
±3.41

80.12 
±5.59

22.16 
±1.20

5.11 
±0.27

Sheets 4.11
±0.23

0.80
±0.24

4.99
±0.35

731.03
±17.77

5.08
±0.99

22.71
±1.58

1.19
±0.06

0.40
±0.02

Roots DL 4.90
±1.48

21.15 
±1.50

779.15
±18.35

21.32
± 4.18

49.82
±3.47

9.51
±0.51

3.01
±0.16

DL: below detection limit; DL of As = 0.3 µg L-1.

Fig. 3. Metallic levels by mg/Kg dry weight in the S1 (0-20cm) and grape

Fig. 4. Metallic levels by mg/Kg dry weight in the S2 (0-20cm) and artichoke
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  Fig. 5. Metallic levels by mg/Kg dry weight in the S3 (0-20cm) and pepper

Table 4. Normal content of trace metals in the plant (mg/kg dry weight) [7, 9].

        Metal Threshold value
Pb (lead) 1.0
Cd (cadmium) 0.01-1
Cu (copper) 10
Ni (nickel) 1.5
Mn (manganese) 200
Cr (chromium) 1.5
Zn (zinc) 50
As (arsenic) 3 -10

3.2. Variations the heavy metals concentration with plant species

       From table 3, we see that the following contents metals (Cu, Zn, Ni) in the three selected food plants in 
our study are higher than their corresponding ground through against the other remaining metals we found 
the opposite. The content of Pb in the roots (grape, pepper and artichoke), Cd, Cu, Zn, Ni, Mn in roots 
(grape and artichoke) are higher than the levels found in the sheets. 
The content of Pb, Cd of, of Mn, Cr and As of the three plants harvested in different directions decreases 
away from the discharge of ALZINC, while other metals (Cu, Zn, Ni) showed a behavior variable (table 3). 
According to the results presented in table 3, we see clearly that the soil near the landfill had contaminated 
are Pb, Cd, Cu, Mn, Cr and As.

3. 3. Heavy metals accumulation in plants

By comparing our results presented in table 3 with those of normal content in plants (table 4), we can say 
that: Pb has been accumulating by the grape (Sheets, 13.55 ± 4.08 mg.kg-1), artichoke (sheets, 29.31 ± 8.82 
mg.kg-1) and pepper (sheets, 4.11 ± 0.23mg.kg-1). Cd was accumulating by the grape (sheets, 2.11 ± 
0.63mg.kg-1), artichoke (sheets, 1.01 ± 0.30mg.kg-1). Cu also in grape leaves (15.16 ± 1.08mg.kg-1) and 
artichoke (22.22 ± 1.58 mg.kg-1) and roots of pepper (21.15 ± 1.50 mg.kg-1). Zinc in the leaves of three 
plants and simply in the roots of grapes and artichokes, the same has been observing for Ni and Cr. As has 
been accumulated simply absorbed into the roots of the grape. However the levels of Mn detected in 
different parts of plants are below normal content in plants (table 4). Analyzed the levels of the Zn, the Cu 
and the Cr in plants are higher than those found in its corresponding soils.

3. 5. Chemical properties of composite soil samples and toxicity of heavy metals in the plants and soils

        The highest levels of Zn, Cu, Cr and Fe were founding in the composite soil from adjacent of the waste 
dumpsite of the ALZINC industrial site indicating the waste as the source of soil pollution. The presence or 
absence of soil micronutrients and macronutrients determine the viability of plants on a particular soil. This 
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necessitated the need to determine the levels of some of the important nutrients in the study area. Mg and K, 
which are important macronutrients for plant growth, were at much lower levels in the wastes when 
compared with their high levels in adjacent soils. This, in addition to the high Zn, Cu, Cr and Fe levels may 
explain the absence of plants on the waste dumpsite of ALZINC. 

         All the soil samples collected (S1, S2, S3) of the waste dumpsite had lower levels of Pb than the normal 
cleanup level of Pb 400 mg.kg-1in soils [12]. The levels of Zn were inside the range found in contaminated 
soils (20-300 mg.kg-1) [13]. The levels of Ni found in the soil samples were within the normal range of 1-
110 mg.kg-1reported for uncontaminated soils [14]. The Cd and Mn concentrations were high in than 
contamination soil (1-3 mg kg-1) [13]. The Cu, Cr, As, and Mn concentrations were, however, lower than 
the values reported for typical uncontaminated soil (50-150 mg.kg-1, 150 mg.kg-1, 40 mg.kg-1, 270 mg.kg-1, 
respectively [15, 16, 17]. The high metal concentrations of the soil could have negative effects on microbial 
activities [18], provoking a low organic matter mineralization during the plant growth.

The apparent diminishing of heavy metals concentration away from the waste dumpsite of ALZINC 
almost certainly confirms the waste as the potential source of soil contamination and their concentrations in 
plants. About 66% of the soil samples analyzed indicated levels higher than the normal of Zn and Cd in 
soil. Samples of plant collected from the immediate environment of the waste were grossly contaminating 
with Zn, pb, Cd, Ni, Cr and Cu. The high levels of these metals present the site as potentially hazardous and 
highly inimical to food chain and biological life in the environment. This makes remediation of the site a 
matter of urgency for safe biological life and for a clean environment.

The results obtained showed that heavy metal concentrations in the plants varied with plants species, 
levels of heavy metals in the soils and heavy metal contaminants. Plant species such as grape, artichoke and 
pepper accumulated Pb in their leaves and roots (14.08 mg.kg-1, 30.50 mg.kg-1 and 4.11 mg.kg-1) 
respectively, compared of concentrations were determined from a wide-range of published literature by the 
National Research Council (U.S.) (2005) (1 mg.kg-1) (table 4). Lead concentrations in plants species did not 
reach the limit for animal feed of 50 mg.kg-1 dry weight [19]. The cadmium concentration in grape was 
higher than the toxic normal value 0.01-1 mg.kg-1 dry weight [20], but the concentration founded in 
artichoke and pepper were lower.

The Copper concentration in grape, artichoke and pepper (18.95, 26.30 and 26.14) mg.kg-1 dry weight 
respectively, were higher than the toxic values (10 mg.kg-1 dry weight) [14]. However, the levels of Zn 
found in the three plants alimentary were higher than value toxic (100-400 mg.kg-1 dry weight) [13, 14]. 
The excess of available Mn in the soil with grape may have caused antagonism between Fe and Mn with 
respect to plant uptake [14]. Mn concentrations were lower than 200 mg.kg-1 dry weight for grape, 
artichoke and pepper. The As concentrations in grape (roots) was high compared a value normal in plant (3-
10 mg.kg-1 dry weight [22]. However, the levels of Ni and Cr presents in three-plants alimentary (grape, 
artichoke and pepper) were highest a value toxic (1.5 mg.kg-1 dry weight) [23, 24]. This observation has 
been attributing to the differences in metal tolerance mechanisms. In actual fact, accumulation and 
exclusion have been viewed as the two fundamental mechanisms by which plants respond to high levels of 
heavy metals in soil [13, 25]. Excluders are plants that limit the levels of heavy metal translocation within 
them and maintain relatively low concentrations in their shoot over a wide range of soil concentrations. 
They were mostly employing in re-vegetating and stabilization of heavy metal.

        The trace metals: Pb, Cd, Cu, Cr, Ni, Mn, Zn and As concentrations in the plants varied with their 
levels in soil as demonstrated by the concentrations of heavy metals in grape, artichoke and pepper that 
were collected from different location. Nevertheless, the degree at which a particular plant species 
accumulated Zn, Pb, Cd, Cr, Ni and Cu at the different locations in the present study differed, such the 
artichoke at 100m west accumulated the Pb at 150% in its sheets (table 3). The Cu at 207% in the leaves the 
grape, 190% of Zn in the sheets of grape, 118% in the sheets of artichoke and (117%, 125%) in the sheets 
and roots the pepper respectively. The levels of heavy metals in this work with 40m west, 100m west and 
200m southwest are lower  may suggest that a few other soil factors may be responsible for the 
concentration of heavy metals in plant species apart from their levels in the soil. Some of such factors may 
be the form in which the metal exists in total soil, soil pH, soil organic matter and the degree of moisture in 
soil [13, 25].

The artichoke, grape and pepper accumulated the metals in order: Zn> Pb > Cu> Cu> Ni> Cr as 
indicated by values in table 2. The criteria has been reported for a plant be categorised as hyperaccumulator, 
were plant with exceptional ability to concentrate heavy metals in their sheets at both low and high soil 
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metal concentrations established that plant species which contained more than 0.1% (1,000 mg/kg or 1g/kg 
dry weight) of copper, lead, nickel chromium or cobalt, cadmium >100 mg/kg, with an exception for zinc 
and Mn which have a threshold of 1% (10,000 mg/kg or 10g/kg) in their dried tissues are hyper 
accumulators. The three plants have not been hyper accumulators of any traces metals [5, 26]. 

 
4. Conclusion

     The waste dumpsite of ALZINC induces a contamination on the nearer environment by a pollutant 
transfer via the atmospheric fallouts. The deposition of metals, the levels of metals in surface soil decreased 
with increasing distances from the waste dumpsite. The Cd, Cu, Pb, and Zn metal contents in soils and plant 
food confirmed the effect of the throwback the ALZINC as source of pollution. 

    On the other hand, some of the plants analyzed, particularly grape and artichoke showed high levels of 
metal-accumulated lead, zinc and copper, they exceeded the limits established for humans and grazing 
animals, which implies a health risk linked with the spread of the pollution from mining sites to agricultural 
areas in Ghazaouet. These findings suggest that there is need for urgent attention to proffer far-reaching 
solutions to the problems of the exposed contaminated site.
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ABSTRACT 
In the past few years, it is observed and noticed that we are utilizing Wireless Sensor Networks with greater interest for 
various popular and crucial applications. It represents an emerging set of technologies that will have profound effects 
across a range of Medical, Industrial, Scientific and Governmental Applications. This Wireless Sensor Network is made 
up of a group of Sensor Nodes or Devices and each device possesses the ability to monitor some aspect of its 
environment and each is able to communicate its observations through other devices to a destination where data from 
the network is gathered and processed further for our requirements. Sensor Nodes are operating autonomously even in 
unattended environments and potentially in large numbers and that too we could not be deployed manually in a hostile 
or harsh environment. Hence, we could deploy randomly those large numbers of Sensors in Hostile / Harsh 
Environment and it leads coverage issue, which is leading to connectivity loss and moreover, sometimes, the Sensor 
Nodes may failure which too causes Connectivity Loss and hence for sensitive services we couldn’t use this. Thus, 
while deploying Sensor Nodes for sensitive services, we need to focus both the Coverage and Connectivity. As we are 
unable to deploy Sensors manually, the Sensor Relocation Scheme had proposed earlier, where the Sensors themselves 
moving towards required position to make proper Coverage and Connection. As it is one of the smartest techniques, this 
research work has studied Sensor Relocation Scheme thoroughly and implemented. From our experimental results, we 
noted that this work achieves good coverage when Nodes getting failure or becoming communication holes. But 
however this approach consuming more Energy for continuous migration, which minimizes the lifetime of Sensor 
Networks. And also it is identified that, this approach fails to focus Connectivity issue due to node migration and 
Secured Communication too, which may compromise our collecting data. To address these serious issues, this research 
work has proposed an efficient Sensor Relocation Technique based Lightweight Integrated Protocol(LIP), which is 
addressing Secured Coverage, Connectivity, Communication and Path Security. We have implemented our proposed 
work and studied thoroughly. From our experimental results, it is established that our proposed work LIP outperforming 
the existing Sensor Relocation Scheme in terms of Network Connectivity, Coverage, Throughput, Packet Delivery 
Fairness, Energy Consumption, Energy Loss, Network Resiliency and Secured Communication. It is also noted that our 
proposed model maximizes the Lifetime of Wireless Sensor Networks
.
Keywords : Coverage, Connectivity, Energy Efficiency, Key Management and Sensor Relocation, Security and Topology Control

1. Introduction 

Recent advances in Wireless Network Technologies have made the development of small, inexpensive, low 
power distributed devices, which are capable of local processing and wireless communication and those 
devices are called as Sensor Nodes. Sensors are generally equipped with limited Data Processing and 
Communication Capabilities and are usually deployed in an Ad-Hoc manner to in an area of interest to 
monitor events and gather data about the environment. Among various challenges faced while designing 
Wireless Sensor Networks, maintaining Network Connectivity, Coverage and Maximizing the Network 
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Lifetime standout as Critical Consideration. The Connectivity and Coverage issues are generally met by 
deploying a sufficient number of Sensor Nodes or using Specialized Nodes with long-range capabilities to 
maintain a connected graph [4,11,12].

The Network Life Time can be increased through Energy Conservation Methods by using Energy Efficient 
Protocols and Algorithms. Due to various factors, such as the inaccessibility of the terrain, scale of the 
network and etc., optimal deterministic deployment of the sensor network is often infeasible. A common 
scenario envisioned for deployment is that of randomly scattering of sensor devices over the field of 
interest [5,13,15]. Thus, it makes the task of guaranteeing coverage much harder.

As an alternative, Mobile Sensor Nodes can be used to heal coverage holes in the network so that the 
randomness in sensor deployment can be compensated. Mobile platform are already available in many 
deployment scenarios, such as

soldiers in battlefield surveillance application, animals in habitat monitoring applications, and buses in 
traffic monitoring applications. In other scenarios mobile devices can be incorporated into the design of the 
WSN architecture [4]. Failures in Sensor Networks [6, 7,11,14] are common and can be cured by using the 
redundant nodes in the network i.e. moving mobile redundant nodes to overcome the failure of Sensor 
Nodes or activate any sleeping redundant node in the group. Sensor Nodes failure may cause connectivity 
loss and in some cases network partitioning.

However, such situation can be corrected by injecting a few mobile nodes in the network which can move 
to desired locations and repair broken network or using redundant nodes in the network to heal the network 
failures. Utilization of redundant mobile nodes plays an important role in prolonging network life time. 
However, reallocating mobile Sensor Nodes has many challenges and special requirements. First, 
movement in Sensor Networks involved communication and can be very expensive in terms of energy. 
Mobility in WSN would also require network reconfiguration. When a node moves in the network its 
relation to the environment and neighboring nodes will change and thus, cause the network to reconfigure. 
As a result mobility will add additional overhead to the network, in terms of communication messages and 
reconfiguration.

Therefore, an energy efficient strategy is required to adopt mobile nodes in the network. Second, the 
reallocation of redundant mobile Sensor Nodes should have minimum effect on network sensing topology. 
Third, reallocation should be localized to achieve quick response time. For example; failure of Sensor 
Nodes monitoring a patient should be replaced immediately. To address the above discussed challenges, 
Muhammad Asim and et.al. proposed Distributed Cellular Architecture that partitioned the whole network 
into a virtual grid of cells. The initial design of the Cellular Architecture[3] was proposed by Asim and 
et.al, where a Cell Manager is chosen in each cell to perform management tasks. These cells combine to 
form various groups and each group chooses one of their Cell Managers to be a Group Manager. This 
model was used in [1]. However, from our Research work, we have realized that the modified Cellular 
Architecture[1] consuming more Energy, which minimizes the lifetime of Sensor Networks. And also it is 
identified that, this approach fails to focus Secured Communication, which may compromise our collecting 
data. To address these serious issues, this research work has proposed an efficient Sensor Relocation 
Technique based Lightweight Integrated Protocol(LIP).

2. Related Work 

Mobility and its effects on the Sensor Network operation have been extensively studied and emerged as an 
important requirement for Wireless Sensor Networks. Wang and et.al. [8] presented a proxy-based Sensor 

Relocation Algorithm for the Sensor Networks composed of both static nodes and mobiles. Mobile from 
nearby locations moves to fill the coverage hole. This results in the emergence of new holes. Thus, more 
and more sensors are involved in relocation. This approach relies on flooding for replacement and uses a 
direct relocation method that can produce inconsistent relocation delay. Wang and et.al. [9] presented a 
grid-quorum based relocation protocol for mobile Sensor Networks. In this Protocol, the network field is 
geographically partitioned into grids. In each grid, a node as grid head runs the quorum-based location 
service to fund the redundant Sensor Nodes in the network. Then the discovered replacement is relocated 
along a carefully selected path in a cascaded way. ie in the shifted way. Muhammad Asim and et.al. [1] has 
proposed Sensor Relocation Scheme which consists of two main phases namely i. Identifying Redundant 
Nodes and ii. Sensor Relocation. In this model, the Cell Manager is responsible for collecting information 
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of its cell members and determines the existence of redundant sensors based on their location. For 
redundant sensors located on the boundary of the cells, the Cell Managers coordinate to make decisions. 
The Cell Manager can also monitor its cell members and initiate a relocation process in case of new event 
or sensor failure.
Redundant Nodes may be sent to a sleep mode to save or conserve energy. In other words, in some cell 
areas, there may be more Sensor Nodes than others and hence need to maintain nodes intensity. ie some 
nodes can be sent to a sleep mode to adjust the cell size. Cell size is affected by factors such as the 
transmission range of the transmitter or the transmission power and the sensing range of the Sensor Nodes. 
Varying the cell size in the network affects the lifetime of the network.

In this Cellular Architecture[1,14,15], the cell size is a user defined parameter, which can be adjusted to 
meet the required Cell-head density. Also, to keep the hierarchical structure efficient, load for each cluster 
head should be equivalent. Thus, the cluster size is a key parameter to achieve balanced load among 
clusters.

Cell-head density will be defined according to application requirements. Appropriate cell-head density 
plays an important role in maximizing the performance of the network. However, 

for most Sensor Networks application, it is important to support fast delivery of Important and Urgent Data.

Also, maximizing cell head density may put extra burden on Cell Manager for certain operations i.e. data 
aggregation. Therefore, it is extremely important for the performance of sensor network to carefully define 
cell size and cell-head density.

The average number of static sensors needs to cover a cell is represented by p and is maintained by the Cell 
Manager[1]. However, some cells may contain fewer sensors than p due to the randomness in deployment 
or node failures. If a cell I contain static nodes (Ni) < p, mobiles nodes need to move into the cell to fill in 
the vacancies. The Cell Managers within the same group represent a virtual grid structure towards their 
Group Manager. Instead of flooding subscribe/publish messages across the network and polling information 
from hundreds of thousands nodes, the Cell Manager contacts its Group Manager in the virtual grid 
structure to track the redundant mobile nodes. This design minimizes the number of communication 
messages, and thus conserve node energy. Our proposed framework is based on finding redundant Sensor 
Nodes in a localized fashion. We believe that adopting localization to a certain degree reduces network 
traffic whenever possible. Addionally, such an approach also has a quick response to events that occurred in 
the network. Each Group Manager[1] maintains information about the publisher cells within its group and 
shares this information with closest neighboring Group Managers only. This supports the short distance 
movement of mobile Sensor Nodes. If the mobile sensor node travels a long distance to replace a faulty 
node or fill the coverage, it may run out of power and create a new coverage hole. When a cell has 
redundant Sensor Nodes, the Cell Manager propagates this information to its Group Manager. When a cell 
wants more sensors, the Cell Manager only needs to contact its Group Manager. Group Manager will first 
look for redundant Sensor Nodes with in a group and if there are no redundant nodes within its group, it 
then searches which nearest group has redundant Sensor Nodes.

For example, as shown in the Figure 1, suppose Cell 3 and Cell 9 have redundant sensors, while Cell 4 
needs information to their Group Manager. The Cell Manager of cell 4 puts forward its demand for more 
sensors to its Group Manager.The Group Manager finds the distance between the subscriber cell and all 
possible publishing cells. The publishing cell with the shortest distance to the subscribing cell will get the 
priority. The Group Manager will notify the selected publisher cell to move its redundant Sensor Nodes to 
the subscriber cell. The Idea and finding the Redundant Nodes[1] are shown in the Fig. 1.
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Fig. 1. Finding Redundant Nodes

From our Literature Survey, we concluded that the Sensor Relocation Scheme proposed by Muhammad 
Asim and et. al. [1] is the best model, which defined the problem of sensor relocation that can be used to 
deal with sensor coverage holes or sensor failures[10]. This Cellular Hierarchical Architecture located 
redundant mobile Sensor Nodes with minimum message complexity. Information about the redundant 
Sensor Nodes is only available at some intermediate nodes. This helps to reduce message complexity 
through message filtration and avoid message flooding and it reduces the energy consumption also.

3. Identified Problem 

Though this Sensor Relocation Scheme reduces the message complexity through message filtration and 
avoid message flooding and it reduces the energy consumption, this model couldn’t address the important 
Sensors Networks Challenges such as Connectivity and Network Security. ie this model couldn’t achieve 
fair connectivity as the Sensor Nodes are involving migration from one Cell to another Cell for achieving 
Coverage. The mobility pattern also to be considered to provide assured Connectivity. This is one of the 
major issues to be addressed. And the second one, as the Nodes are moving from one cell to another cell, 
this model might be compromised and vulnerable to System Security. To address these issues, this research 
work is proposed an efficient Lightweight Integrated Protocol (LIP) which is integrated with the existing 
Sensor Relocation Scheme, that is focusing both the Connectivity and Security as well. This proposed 
Sensor Relocation Technique based Lightweight Integrated Protocol(LIP) addressing Secured Coverage, 
Connectivity, Communication and Path Security.

4. Proposed Sensor Relocation Technique based Lightweight Integrated Protocol (LIP) 

As discussed in the previous section, we have understood that the Sensor Relocation Scheme couldn’t 
support for ensuring Connectivity and Security. Thus this Research Work has proposed an efficient 
Lightweight Integrated Protocol (LIP) which is Integrated with the Sensor Relocation Technique. This 
Section briefly describes the Principle and the Procedure of our Proposed Technique.

4.1 Principle of Sensor Relocation Technique based Lightweight Integrated Protocol (LIP)

A Wireless Sensor may consist of hundreds to thousands of Sensor Nodes and are usually deployed 
randomly and hence, this may result in some area may have more Sensor Nodes than others. Hence the 
proposed Sensor Relocation Scheme identifies the redundant nodes.

After locating the redundant Sensor Nodes, the Sensor Relocation Scheme moves the sensor to the new 
destination, where the density of Sensor Nodes are less. The Nodes are moving to destination as follows.

• Direct Movement, where Nodes are moving between two direct neighboring cells, which heal the 
coverage. But Connectivity is the Issue. 

• Cascaded Movement, where Nodes are moving from one Cell to another remote Cell through 
neighbor Cell 

While moving nodes, the above described procedure doesn’t focus Location Aware and Connectivity 
Aware as well. Thus, the proposed Lightweight Integrated Protocol is working along with the Sensor 
Relocation Scheme as follows.
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The first phase of the proposed work is registering the IDs of all Created Nodes with a WSN-Security 
Server. During the Migration of Nodes between Cells, Group manager and Cell Manager will permit the 
Nodes to enter into any Cell if that Node’s ID is registered with WSN-Security Server. 

• It divides the Sensor Networks into Virtual Rings of Optimal Width µ = Rc / 2.45. Here Rc is the 
Communication Range of the Node. This ensures that while moving Nodes from one node to 
another Node, the Connectivity is ensured 

o Then to provide guaranteed Connectivity-Coverage, the distance between Nodes are 
maintained as min{ 3RS , RC } where RC and RS are the Communication and Sensing 
ranges of Nodes respectively

o It also divides the Communication Range in two different Threshold Levels namely 
Threshold Th1 and Threshold Th2. The Th1 at 40% and Th2 at 80% of RC. Accordingly, 
nodes that receive a signal stronger than Th1 (i.e., they are within 40% of RC) make the 
first ring while nodes that receive a signal weaker than Th1 but stronger than Th2 (i.e., 
they are within 40% to 80% of RC) make the second ring. A third ring is possibly defined 
for nodes that receive a signal weaker than Th2 (i.e., they are beyond 80% of RC), which 
may be updated on receiving a stronger signal afterwards. 

• The Sensor Relocation Scheme through LIP will move the Redundant Sensors only when the 
previous Step conditions satisfied. ie within the Virtual Ring 1 or Virtual Ring 2. Otherwise, this 
Scheme doesn’t move the Sensor Nodes. 

 Instead of moving Sensor Nodes, this proposed scheme will change the state of 
Nodes as follows Sensing Only : Nodes in this state can sense their environment 
but cannot transmit or receive data as their transceivers are switched off. A very 
low energy is used by the nodes in this state. 

 Sleeping : Nodes in this state can neither sense their environment nor can they 
transmit and receive data. Sleeping nodes consume extremely low amount of 
energy. 

4.2 Procedure of Sensor Relocation Technique based Lightweight Integrated Protocol (LIP) 

After the Network Boots Up, all nodes in the network run the WSN-Security Server to register their IDs for 
getting Authentication while migrating to another Cell in future for communication

While migrating, Group Manager / Cell Manager will get Authentication from WSN-Security Server for 
permitting node to enter into any cell

Then these nodes run the Sensor Relocation Scheme as follows.

Call the Publication Phase
Collect the Availability of Redundant Sensor Nodes through Publication Phase Call 

Subscription Phase
Find the Sensing Hole 
Request the Redundant Nodes 
Move towards Hole with the help of Group and Cell Managers if condition cdn satisfied Cdn : 
Divide the Sensor Nodes into Virtual rings with its Width = μ = Rc / 2.45 
Make move if distance between Nodes is min{√3RS,RC} 

Set Node to Fully Active 

If Communication Range Level is less than Rc*.4, call Direct Move

If Communication Range Level is greater than Rc*.4 and less than Rc*.8, Call Cascaded Move 
Otherwise Restrict the Move 
Change the Node State to Sensing or Sleeping State 
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If Redundant Nodes Broadcast Message within the Group and its Communication Range is {√3RS} , 
Change State into Sensing 
If Sensing Nodes receive same Broadcast Message(Sense) more than one time, then, Change State into 
Sleeping for period T

Move towards Hole with the help of Group and Cell Managers if condition cdn satisfied

The Sensor Relocation Technique based Lightweight Integrated Protocol (LIP) is executing Nodes as 
shown in the above Procedure.

5. Experimental Setup and Performance Evaluation 

As shown in the Fig. 2, the Sensor Network is divided into rings and Groups / Clusters as proposed by the 
Lightweight Integrated Protocol (LIP). Each Cell is managed by Cell Manager and Each Group/Cluster is 
managed by Group Manager. This model is implemented with QualNet 5.0 Simulator and studies 
thoroughly. We have considered the following Simulation Parameters for our Simulation

Fig. 2. Simulation Setup of our Work

From the Fig.3, it is observed that the Throughput of the proposed work is better and almost fair as 
compared with the existing Sensor Relocation Technique based Cellular Model. The proposed technique 
achieves higher Fair Throughput because, this system doesn’t face any Connectivity Issues while moving 
from one cell to other. Ie before moving the Sensor, our proposed model examining the Transmission, 
Coverage and Sensing Range between two Nodes based on their distances. The proposed work retains the 
Coverage Range of the existing, which is shown in the Fig. 4.

S. 
No.

Simulation 
Parameters

           Description

1 No. of Nodes 500

2 Topology Random

3 Deployment Area 100m x 100m to 400 
m x 400 m

4 Mobility Model Random

5 Channel Wireless

6 MAC IEEE802.15.4/Zigbee

7 Transmission / 
Sensing Range

5m – 50m

8 Sensor’s Initial 
Energy

2000 mJ

9 Involved 
Protocols

Cellular   based   
Protocol   (Grid- 
Quorum   Based   
Protocol   and   
Layered

Diffusion-Based 
Coverage Control 
(LDCC))
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Fig. 3. Throughput(Packet Delivery)

Fig.4. Coverage Range

Fig. 5. Energy Loss

Our proposed model saves considerable energy by restricting sensor movements between Cells. The 
proposed model permitting the Redundant Node to migrate from one Cell to another Cell to ensure 
Coverage provided if the system ensures Connectivity and hence the spending energy for migration won’t 
be wasted. The Energy Consumption too is limited as the migrations of Nodes are restricted. Thus the 
proposed model has maximizing the Lifetime of Sensors and Sensor Networks, which is shown in the Fig.5.
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Fig. 6. Energy Consumption

6. Conclusion 

This research work has studied Sensor Relocation Scheme thoroughly and implemented through 
QualNet5.0 Simulator. The experimental results established that this Sensor Relocation Scheme performing 
better in term of coverage. It is found that this Scheme is consuming more Energy for Node Migration and 
it faces Connectivity issue too and it leads to minimize the lifetime of Sensor Networks. Respect to this 
issue, our research work has proposed an efficient Sensor Relocation Technique based Lightweight 
Integrated Protocol(LIP) and implemented. From our study, it is observed that our proposed work LIP 
performing better than the existing Sensor Relocation Scheme in terms of Network Connectivity, Coverage, 
Throughput, Packet Delivery Fairness, Energy Consumption, Energy Loss, Network Resiliency and 
Secured Communication. It is also noted that our proposed model maximizes the Lifetime of Wireless 
Sensor Networks.
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Abstract: - The AC Induction motors are widely used in various industrial applications because of its simple 
construction, reliability and low cost.  This research work deals mainly with DSP based field oriented control of three 
phase induction motor. In recent years the field of controlled electrical drives has undergone rapid expansion mainly due 
to the technological improvement in both power and signal processing and digital micro-electronic microprocessors and 
DSPs. This work describes the most efficient form of vector control scheme: the Field Orientated Control. The Field 
Orientated Control consists of controlling the stator currents represented by a vector. 

KEY WORDS: — Induction motor, DSP, Vector control and FOC.

1. INTRODUCTION
The typical cut-away view of three phase induction motor is as shown in Figure.1. Some of the major pats are 

stator, rotor, Drive shaft, bearing, terminal block, cooling fan ete. 

                                      Figure.1
The electrical drive controls become more accurate in the sense that not only are the DC current and voltage 

controlled but also the three phase currents and voltages are managed by so-called vector controls. The most 
efficient form of vector control scheme: the Field Orientated Control. It is based on three major points: the machine 
current and voltage space vectors, the transformation of a three phase speed and time dependent system into a two 
co-ordinate time invariant system and effective Pulse Width Modulation pattern generation. 

A radical development in the induction motor control strategies was the development of vector control or field 
oriented control (FOC) method. The FOC is a method where the torque and flux are controlled indirectly through 
d-q transformed stator current components. In recent years there has been a very rapid growth in the development 
and use of FOC strategies for induction motor drives. Some of the salient features of the FOC are

 Fast dynamic response
 Absence of voltage modulation and associated delay
 Excellent Dc- link voltage utilization
 Exceptional torque control linearity and low frequency
 Not generating noise that of conventional PWM AC drives
 Very simple control schemes and easy implantation

In spite of these notable features, use of FOC is confined to applications such as centrifugal    and in cases where 
the speed accuracy is very important. Its applicability to high performance applications is restricted by many factors 
which include inaccurate rotor flux estimation due to open loop approach, need of a speed sensor or improved speed 
estimation for high accuracy, absence of inherent mechanism for correcting any error introduced in the state at any 
point of time of the motor operation, need to have an accurate load torque estimation and parameter adaptation for 
good speed regulation, need of smaller sampling time, problems during start-ups and low frequency speed 
oscillations.

The Field Orientated Control (FOC) consists of controlling the stator currents represented by a vector. This 
control is based on projections which transform a three phase time and speed dependent system into a two co-
ordinate (d and q co-ordinates). time invariant system. Field orientated controlled machines need two constants as 
input references: the torque component (aligned with the  q co-ordinate) and the flux component (aligned with d co-
ordinate). As Field Orientated Control is simply based on projections the control structure handles instantaneous 
electrical quantities. This makes the control accurate in every working operation (steady state and transient) and 
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independent of the limited bandwidth mathematical model.

2. ISSUES RELATED TO HIGH PERFORMANCE SPEED CONTROL OF INDUCTION MOTORS

Several issues are associated with high performance application wherein the main concern is the accuracy in 
speed regulation. High accuracy in speed can be achieved only if the actual speed is known correctly. This would 
require high precision sensors, which may not be economical. It is also possible that speed sensors are inadmissible 
from the application point of view. However, in the context of high performance sensor less speed operations, the 
best estimate of speed is to be made from the available measurements [37]. Some of the issues encountered in such 
applications are discussed below.

2.1 Parameter sensitivity

Sensitivity to controller or parameter variation is one of the important issues. Variations in parameter like 
resistance can considerable degrade the controller performance. A variation of ±50% of the nominal value of stator 
resistance can be expected in the practical situations. This much resistance variation can even cause current 
distortion and system instability. Hence for high performance application the effects of parameter variation should 
be compensated properly or parameter adaptation should be done to update the parameter value used.

2.2 Inferior performance at low speeds

 The system noises generated from different sources are another common issue. It may be noted that the 
performance of the system depends greatly on the accuracy of the estimates of states and parameters used by the 
controller. These estimates in turn depend on the accuracy of the monitored voltages and currents. Errors may occur 
in the monitored voltages and currents due t the following (i) phase shift and noise introduced by the sensor, (ii) dc-
offsets I the measurements system, (iii) quantization error in the digital system, and (iv) the dead –time introduced in 
the inverter to avid any short circuit of the power switches. These errors will have predominant effect at low speed 
and problems would arise due to low signal – to –noise ratio. The presence of current or voltage offset in the 
measurement unit can cause drift in the open loop integration. This drift may introduce steady state error in the 
output. It can even sufficient enough to cause system instability, thus restricting the operating range of the system. 
Thus the, low speed performance is influenced by many factors. The system and measurements noises will give rise 
to inferior performance at low speeds. Special emphasis should be given to reduce these effects when low speed 
applications are targeted.

2.3 Requirement of prior knowledge of load characteristic 

Load disturbance rejection is another main issue. Conventional methods can be used only in cases where prior 
knowledge of the load characteristics is available. In many practical cases, the load on the machine will be changing 
either due to the nature of the application or due to unpredictable external load disturbances. That is the 
characteristics of the load disturbances may not be know n in advance most of the cases. Moreover, the situation 
may not permit us to use any kind of sensor for direct measurement of load. This makes it difficult to strictly 
maintain the speed of the motor within the specification, irrespective of any load fluctuations. Any load disturbances 
on the motor will adversely affect the speed performance if proper measures are not taken to compensate the same. 
Hence an accurate estimate of the load torque from the available voltage and current measurement is necessary for 
satisfactory speed regulation.

3. EXPERIMENTAL SETUP 

The experimental setup for speed control of  three phase induction motor using DSP is as shown in figure.2
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   Figure.2

The hardware platform of rotor-flux-oriented control drive consists of a PC, a control platform based on 
TMS320F2407, a 2.2KW squirrel-cage induction motor, and a optical encoder fixed on the shaft of the machine.

As shown in Figure 1, the PC mainly performs as a host during debugging the program and also keeps connection 
through RS232 interface to setup parameters or control the induction motor. The main function of the control drive 
is achieved by using platform, on which it is included:

 TMS320F2407 controller,
 Isolation blocking circuit,
 IPM module,
 protective circuit,
 Hall sensors and so on.

Since TMS320F2407 is high-performance DSP, with 6.67ns cycle time(125MHz) and 32-bit CPU, and it is 
specially designed for motor control especially the Event Manager,  ADC, SPI, QEP peripherals,  the construct of 
the platform is rather simpler than many others used DSP before and with reduced devices the platform offers higher 
reliability and stability. Thus it is very suitable for the astronavigation or other application where it is critical to the 
size of drive system with high performance.

The Isolation blocking circuits are very important in control of any three phase induction motors. This block 
mainly used for blocking high voltages, isolate grounds, and prevent noise currents from entering the local grounds. 
If isolation is not done properly, may damage the sensitive circuitry. In our setup we have chosen TI’s silicon 
dioxide isolation barrier providing 4 kV of isolation.

 By installing the latest IPM motor (internal permanent magnet motor) which contains a permanent magnet in the 
latest rotor, the compressor is made smaller and the rotation is made faster. If compared with conventional induction 
motors, the IPM motor does not cause electricity loss or slipping of the rotor, thus drastically enhances the motor 
efficiency. A three –phase induction motor rated at 2.2kW, 415V, 4pole, 50Hz is chosen for our model. The 
following are the parameters taken for the model.

 Stator resistance Rs = 2.82 Ω
 Rotor resistance Rs = 2.18 Ω
 Stator leakage inductance Lsl=0.1
 Rotor leakage inductance Lrl=0.1
 Magnetizing inductance Lm =0.203 H
 Total Leakage Factor Lσ = 0.08 H
 Inertia Constant H(s) =0.3
 Stator voltage Vs  = 240 V
 Angular speed of Stator flux s =157.08 rad/sec 
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 Base frequency = 50 Hz
 Speed  m =0.98

       The Hall Effect sensor has a core, Hall Effect device and signal conditioning circuitry. The current conductor 
passes through a magnetically permeable core that concentrates the conductor's magnetic field. The Hall Effect 
device is mounted in the core at a right angle to the concentrated magnetic field. A constant current in one plane 
excites the Hall device. When the energized Hall device is exposed to a magnetic field from the core, it produces a 
potential difference (voltage) that can be measured and amplified into process level signals such as 4-20mA or a 
contact closure. The Hall effect IC is a solid state electronic device with no mechanical parts and therefore it is more 
reliable than a reed switch. This is a typical Hall effect IC shown in Figure.2 from the branded side:

                            
                                     Figure.3
    The typical use of Hall Effect sensor is as shown in Figure.4

                                  Figure.4 

4. EXPERIMENTAL RESULTS 
  
4.1 Full load
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4.2 No load
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5. CONCLUSION
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Abstract:

Biometrics technologies have been around for quite some time and many have been deployed for different 

applications all around the world, ranging from small companies' time and attendance systems to access control 

systems for nuclear facilities.  Biometrics offer a reliable solution for the establishment of the distinctiveness of 

identity based on "who an individual is", rather than what he or she knows or carries.  Biometric Systems 

automatically verify a person's identity based on his anatomical and behavioral characteristics.  Biometric traits 

represent a strong and undeviating link between a person and his identity, these traits cannot be easily lost or 

forgotten or faked. Since biometric systems require the user to be present at the time of authentication. Some 

biometric systems are more reliable than others, yet biometric systems are neither secure nor accurate, all biometrics 

have their strengths and weaknesses. Although some of these systems have shown reliability and solidarity, work 

still has to be done to improve the quality of service they provide. In this paper we present the most common and 

reliable known biometric systems suitable for Multimodal Biometrics Fusion, providing highly efficient and secure 

systems, showing their strengths and weaknesses and also presenting technologies in which may have great benefits 

for security applications in the near future.

Keywords: Biometrics; Biometric Systems; Recognition; Biometrics Fusion; Multimodal Biometrics;

1. Introduction: 

Different Biometric technologies are available in the market today that can be used for security. Biometric 

technologies vary in their capabilities, performance and complexity.  They can be used to verify or establish a 

person’s identity and they all share several elements. Biometric identification systems are essentially pattern 

recognition systems. They use acquisition scanning devices and cameras to capture images, or measurements of an 

individual’s characteristics, and computer hardware and software to extract, encode, [9] store, and compare these 

characteristics. Usually this process is fully automated, which makes decision-making very fast, in most cases, 

taking only a few seconds. Depending on the application, biometric systems can be used in one of two modes: 

verification or identification. Verification or also known as authentication is used to verify a person’s identity “to 

authenticate that people are who they claim to be” , Figure1. Identification is used to establish people’s identity “to 

determine who people are”. Although biometric technologies measure different characteristics in different ways, all 

biometric systems begin with an enrollment process followed by a matching process which uses either verification 

or identification. It is essential to keep in mind that the efficiency of security systems cannot be accomplished by 

relying on technology alone. Technology and people must work together as part of an overall security process. 
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Weaknesses in any of these areas weaken the effectiveness of the security process. Leading biometric technologies 

include facial recognition, fingerprint recognition, hand geometry, iris recognition, and Retina recognition.

2. Fingerprint Recognition

Humans have used fingerprints for personal identification for many centuries and  the  matching  accuracy  

using  fingerprints  has  been  proven  to  be  very  high,  and it is currently the most popular, mature and proven 

biometric technology, and is projected to increase in the coming years [1]. 

Fingerprint technology extracts features from impressions made by the distinct pattern of ridges and valleys on the 

surface of a fingertip. The fingerprints can be either flat or rolled. A flat print captures only an impression of the central 

area between the fingertip and the first knuckle while a rolled print captures ridges on both sides of the finger. An image of 

the fingerprint is captured by a scanner, enhanced, and converted into a template [1]. 

Enrollment

Verification

Identification

Figure 1: Enrollment and Recognition Stages [11]
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Fingerprints of identical twins are different and so are the prints on each finger of the same person.  Today, Multiple 

fingerprints of  a  person  provide  additional  information  to  allow  for  large-scale  recognition  involving millions of 

identities [8].

fingerprint scanner are cost effective especially when ordered in large quantities and the marginal cost  of  

embedding  a  fingerprint-based  biometric  in  a  system  (e.g.,  laptop  computer)  has become  affordable  in  a  large  

number  of  applications.

The capability of high accuracy of the currently available fingerprint systems is sufficient for verification 

systems and small to medium scale identification systems involving a few hundred users.

 One problem with the current fingerprint recognition systems is that they require a large amount of 

computational resources, especially when operating in the identification mode.

fingerprints of a small fraction of the population may be unsuitable for automatic identification because of 

genetic factors, aging, environmental, or occupational reasons (e.g., manual workers may have a large number of 

cuts and bruises on their fingerprints that keep changing) [7], and also its psychological association with criminal 

investigation is one of the weaknesses that could affect acceptability of the systems.

     Strengths      Weaknesses

 Mature, proven technology  Unable to enroll a small percentage of 
users

 Capable of high accuracy  Performance can deteriorate over time
 Deployable in a range of environments  Psychological association with criminal 

investigation
 Ergonomic, easy-to-use devices
 Ability to enroll multiple fingerprints to 

increase accuracy and reliability [2]

3. Face Recognition

The face biometric identification scheme consists of the analysis of facial characteristics.   It uses 

geometrical characteristics of the face. The software works by identifying points on a subject’s face such as the 

corners of the eyes, tip of the nose, cheek bones, mouth, eye sockets, location of the nose and eyes etc [6]. The 

relative locations of these points and the distances between them are used to create a template of the subject’s face 

that can be compared against enrolled templates [1].

Facial scanning biometric systems are interesting because they can be used at a distance without the 

subject’s cooperation. The technology is generally not as accurate as other biometric technologies, but the developers 

claim that common disguises like hats, facial hair, or eyeglasses cannot fool the system [5]. The technology requires 

proper lighting of the subjects and works best when a full frontal image of the subject’s face is submitted for analysis. 

Certain face biometrics also provide false acceptance prevention by using facial thermographs, [1] (heat of the face).

Recent testing in real airports has shown successful target identification rates of about 50% and fairly high 

false identification rates. Security advocates declare that this is a success, and that this means that half of the terrorists 

who would have otherwise evaded security would be detected. The developers of the technology claim that the 



success rate can be improved substantially, perhaps to 80% or 90%, with optimum lighting and camera placement. 

Recent studies have also shown that enrolling and combining multiple images featuring different facial expressions 

for the same face have significantly improved the verification and identification. 

      Strengths       Weaknesses

 Can be placed on a smart card for an 
added degree of authentication

 A person’s face can be scanned without 
his/her knowledge

 Can search against static images, l ike 
driver’s l icense photographs

 Changes in physiological appearance can 
fool the system

 Can leverage existing image acquisition 
equipment

 Changes in the image acquisition 
environment (mostly l ighting and camera 
angle) can affect matching accuracy

 Highly desirable  Strong privacy concerns [3]

4. Iris Recognition

Iris scanning is considered to be the most accurate of biometric technologies. Iris recognition considered to be 

the most accurate of biometric technologies, the technology relies on the distinctly colored ring that surrounds the 

pupil of the eye. Irises have approximately 266 distinctive characteristics, including a trabecular meshwork, 

striations, rings, furrows, a corona, and freckles. Typically, about 173 of these distinctive characteristics are used in 

creating the template. Irises form during the eighth month of pregnancy and are thought to remain stable throughout 

an individual's life, barring injury [5].

The iris is sufficiently detailed that it can be used for full identification of a user, unlike fingerprints and other 

biometric technologies that are best used for verification. The iris is not subject to wear, unlike fingerprints. It is 

reported that the appearance of the iris can change in extreme cases of diabetes due to increased vascularization and 

adhesions between the cornea and the iris. In this unusual situation, the image of the iris would change and an old 

enrolment template would no longer be usable. Iris-based biometric solutions are available for network access and 

physical access. Some iris biometric devices provide measures that assist with preventing false acceptance. These 

devices may be capable of shining a light and looking for dilation of the eye.

Iris scanning technology is not as user-friendly as fingerprint-scanning technology.  The user must present the 

eye for scanning by locating the head in a very precise location and staring into a camera with a wide- open eye for 

several seconds. This presents considerable difficulty for some users. Some users cannot enroll in the system because 

of the physical procedure and the associated discomfort. However, the procedure is not too demanding for a user with 

a reasonable level of health and mobility. 

On the other hand, colored or bifocal contact lenses may hinder the effectiveness of the iris recognition system, 

as may strong eyeglasses. Glare or reflections can also be problematic for the camera.



       Strengths       Weaknesses

 Potential for very high accuracy  Not easy to use and integrate with other 
systems

 Chances of a false positive are very low  Acquisition of image requires some training and 
practice

 Iris structures are stable over a person’s 
lifetime

 Acquisition of image involves some user 
discomfort. This is enough to prevent the 
enrolment of some individuals

 Left and right iris patterns of a certain person 
are different, including those of identical twins. 

 Require specialized devices, so can be 
expensive

 Can be used for identification and verification 
[4]

5. Conclusion

The implementation of biometric technologies for increasing security raises numerous 

practical and policy questions. It is critical that the right type of technology is chosen to meet the 

purpose and privacy requirements of a specific use. No biometric technique is completely 

accurate. For facial scans, different lighting, background composition, or odd angles may cause a 

mistake in identification [9]. Eye scans require the eye to be positioned perfectly to avoid an 

error. Although a finger scan is generally reliable, it may be misread at different angles or 

pressures. In addition, there has been little testing of the accuracy of many types of biometrics 

outside laboratory conditions, and also to the possibility of a mistake, biometric technology 

cannot eliminate the possibility of fraud. The computers that collect and evaluate biometric 

information are vulnerable to the same type of fraud and manipulation as other computers. 

The biometric information housed in the computer could be accessed and erased, or 

copied. The fact that biometrics data can be faked is not however a complete indictment of the 

technology. Improvements are in sight for the feasibility, acceptance, and price of biometric 

identification [10].The Biometrics presented in this paper are the most accepted Traits in the 

market today, fingerprint is the most known and most tested , Face is the most common for 

personal identification and Iris is the most accurate. This paper suggests that this combination 

should work better for any Multimodal system. The possibilities of biometrics for user 

authentication are endless. Experts reassure that biometric technology is likely to be used in 

almost every transaction needing authentication of personal identity.
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Abstracts

Nowadays there are many new methodologies that have been involved in the teaching and learning process 
of a second language. The purpose of the diversity of these methodologies is to enhance language acquisition. Over 
the years, the use of technology in the classroom has been effectively utilized by language teachers. The majority of 
teachers are trying to integrate more Information and Communication Technologies (ICTs) in their classrooms 
rather than following the traditional methods. The focus of this study is to examine whether ICTs facilitate the 
acquisition of ESL or not. Sixty four Omani, Arab students participated in this study. The participants are studying 
General Foundation Program (GFP) at Middle East College in Sultanate of Oman. They were divided into two 
groups; the control and the experimental. The control group was taught by using the traditional method while the 
experimental group was exposed to ICTs and face to face classes. Four modes of teaching were applied to the 
experimental group; forum discussion, video watching and exercise, online grammar exercises and online reading 
exercises. However, face to face teaching was applied to the control group.  A pre- test and a posttest were 
conducted to measure the effectiveness of the study before and after the intervention. Results have shown that the 
experimental group benefited from the intervention, while the control group slightly improved, thus, using ICTs 
contributed positively in the enhancement of the students’ skills.

Keywords: Information and Communications Technology (ICT), traditional method, blended learning

1. Introduction

Studying a second language is widely spread in the world, especially the English language since it is the 
international language. With the increase of demands, there are obvious developments in the way it is delivered. One 
of these developments is the progress of using computer. Hence, Technology has a great and positive effect on 
encouraging more independent and active learning between students (McKimm, Jollie, & Cantillon, 2003, cited in 
Kaur, M. 2011) [8].  The most essential reason in using technology within a learning environment is to enrich the 
quality of learning and teaching (Groves & O'Donoghue, 2009 cited in Kaur, M. 2011)[8]. Therefore, the 
implementation of the ICTs in teaching and learning has a significant impact in the educational system. Therefore, 
some strategies and concepts of teaching and learning have been modified to be aligned with this development. This 
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can be shown in terms of enriching the classroom activities as well as providing a student’s-centered environment. 
Applying ICT in classroom has been proved to have several advantages. It helps the students to have an easy access 
to study materials as well as further access to additional and free materials. Since it is a modern way of teaching, it 
motivates and stimulates the students by providing almost immediate feedback. ICT is improving the learning 
environment, enhancing the learning process and making the classroom more students-centered learning where the 
students have a great chance to improve their language. Also, the teachers try to effectively use ICT in their classes 
to enhance the quality in teaching and learning process.  Using ICT makes an important contribution to increase the 
effectiveness and competence of the educational process. The fundamental objective of this paper is to show how the 
application of ICT can help students to achieve better learning results and outcomes.

2. Literature Review

2.1 Research studies on listening and ICT

Some research studies have attempted to reveal the positive nature of listening in ICT.  To start with, Brett 
(1997) [3], who investigated the effectiveness of computer-based multimedia applications in enhancing listening 
skill, found that, unlike traditional listening, integrating multimedia in teaching enriches listening skill. Klassen and 
Milton (1999) [9] had another study on the same field. They (1999) [9] pointed out that language learners who have 
experienced a multimedia-enhanced syllabus have significantly enhanced listening skills and built a positive attitude 
towards learning listening compared with learners who have undergone a traditional classroom syllabus.  A further 
study by Smidt and Hegelheimer (2004) [14] examined how web-based video can inform ESL instruction and 
enhance listening comprehension. The study has shown that online academic lectures develop learners’ competent 
listening comprehension skills.  

Based on the findings of these studies, it can be safely argued that ICT listening provides stimulating 
materials and develops positive attitude towards learning that traditional materials may not do.  Added to that, ICT 
listening materials allow learners to see questions onscreen and receive an immediate feedback.  The results of such 
researches on ICT and second language (L2) listening skill require a clear picture of the quality and quantity nature 
of the web-based listening materials.  

2.2 Computer-based listening versus traditional listening 

It is argued that ICT has become very popular learning tool among second language learners nowadays.  
Computer-based learning promotes self-instruction and self-confidence. Most importantly, it creates motivational 
learning experience since they have fun, beneficial games and various interesting activities compared with 
traditional listening materials of the past.  Arokia and Phil (2011, p. 342) [2] stated that learners are more “active 
and reflective” as they benefit from the cooperative and individualized learning atmosphere in ICT listening 
activities. On the other hand, while computer-based listening is interactive, traditional listening is more “selective 
and inactive” (Arokia & Phil, 2011, p. 342)[2] as learners become very bored with traditional listening materials; 
tape recorders.  Some of the negative assumptions, predetermined attitude, cultural differences, and physical barriers 
in listening have created challenges on one facet.  In the past, listening lessons were taught with aural L2 listening 
text and tape recorder without any visual aids. Students were ‘frustrated’ with such traditional materials (Jones, 
1998, p. 87) [7]. The interpretation of this non-motivational atmosphere is the lack of prior knowledge of the 
language, topic, and the culture of the target language.  Added to that, the difficulty of the task may be beyond the 
learners’ level.

2.3 Grammar and ICTs

Many of English teachers and researchers argued that involving ICT in the teaching process may enhance 
the students’ levels and interests. Since grammar has a significant impact on learning English language, teachers 



inculcate new and more effective methods and materials to improve students’ understanding of grammar.
 Ashikin & Kamruzita (2012) [16] conducted a research on the effect of ICT in grammar proficiency 
(passive voice) on three different groups of male and female students from Malaysian Public University. Three 
different modes of teaching (face-to-face, blended, and web-based methods) were applied in the three different 
English classes. The results of the pre and posttest showed the highest improvement was from the integrated group 
and the lowest was from the traditional groups. However, there were improvements in all the methods. The findings 
were based on descriptive and inferential analysis. These findings assumed that ICTs have a positive effect in 
grammar learning.

Nutta( 1998 ) [13] carried out another research which investigated the effective of ICTs in the grammar 
field. In this research, he compared between two different methods of teaching (computer based grammar instruction 
and teacher directed grammar instruction). He conducted two different experiments.  In the first one, he compared 
the results of level one and level two students who are randomly divided in computer-based class and teacher –
directed class. The focus of grammar structure was the past tense. While; in the second experiment he used the first 
conditional as a grammar focus to compare the performance of level three and four in the two different methods. 
The teacher-directed groups totally depended on textbook (Focus on Grammar, 1994) and engaged in different 
activities which involved face- to- face communications. Five teachers with varieties of experiences taught these 
groups. On the other groups, they used ELLIS, a program which is rich in multimedia aids, clear grammar 
explanation and activities to practice. The researcher used pretest, posttest and delayed posttest. The findings 
revealed that computer- based groups are effective as and more than teacher-directed groups. This is another study 
which shows the positive impact of ICTs in grammar proficiency and how it increases students’ motivation and 
enhance their levels.

A further study by Kovacic, Bubas & Coric (2012) [10] indicated the significant role of ICTs in the 
grammar field. Here, the researchers presented the experience of using Web 2.0 tools in the hybrid English for 
Special Purposes (ESP) course for students in the Information System program. The students have given the chance 
to choose one topic among 40 grammar topics and represented it using six different Web 2.0 tools. The e-tivites, 
which was presented by the 204 students, got a very positive average rating especially those who combined by audio 
and notes as well as a flowchart which distinguishes between two types of lexical items as an example. This research 
shows the compelling impact of technology in motivating students to do and think out of the box.

As shown above, ICTSs have a direct impact in grammar comprehension; however, the development in the 
grammar filed was recognized through writing programs. In fact, Amir, Ismail & Hussin (2011) [1] carried out a 
research which studied the development of writing through blogs. The results highlight that there is an improvement 
in grammar too throughout the comments given by teachers and colleagues.

2.4 Writing through ICTSs

 One of the most effective tools in implementing ICTSs in classrooms is the usage of a discussion forum. 
The discussion forum enables the students to interact and exchange their ideas about a discussed topic relating to a 
certain theme.  Also, it provides them with an immediate feedback from the teacher. Thus, the students feel more 
motivated to express their own point of view among others in their class. Students, who are shy of participating in an 
oral discussion, find this tool more attractive and applicable to them. Gerbric (2005, cited in Kaur, M. 2011) [8] in 
his study, among twenty-five Chinese and Kiwi learners, asserted that online forums provide great chances for the 
students to express their ideas.  It has been observed that Chinese students found it easier to participate in a 
discussion and they felt more comfortable with their written responses compared to face-to-face discussions. As a 
result, a key benefit of using the discussion forum in language learning is improving students’ writing and 
communication skills. 
                       The use of ICTs through online forums is existed in the syllabus of many courses all through the 
world in universities in United Kingdom, the United States, Australia, New Zealand, and South Korea, (Scott & 
Ryan, 2009, cited in Kaur, M. 2011) [8]. Therefore, this indicates that the discussion forum has effective benefits. 
The discussion forum provides an opportunity for students to enhance their writing skills and this has been approved 
in a study done by Aileen Ng (2008, cited in Kaur, M. 2011) [8]. In which she found out that the application of the 
online forum seems to provide supporting tasks to qualify students to practice their writing. Another research was 
conducted by Schuetze (2010 cited in Kaur, M. 2011) [8] in the University of Victoria Canada and the University of 
Kiel in Germany. This research has indicated that the majority of students of both universities felt more comfortable 
writing online. The forum was more actively used than in a face-to-face classroom or chat. Surprisingly, some 



students also stated that they enjoyed reading other students’ writing in the forums. In addition, Peterson and 
Caverly (2006, cited in Kaur, M. 2011) [8] argued in their study that through online forums, teachers are capable to 
see the growth of their students' ability in supporting their point of view, so they would be able to monitor and help 
them improving their writing skills.
 

3. Methodology

3.1 The Study Design

This study was conducted in Middle East College (MEC), a private college in the capital city of Oman. 
This research is a quantitative study. Two groups were involved in the study. The control group received traditional 
method while the experimental group exposed to ICTs including forum discussion, video watching and questions, 
online grammar tasks and online reading tasks.

 3.2 The Participants

The participants were 64 students from Middle East College in Oman. They were studying General 
Foundation Program (GFP). They have passed the Placement Test and enrolled at Level 1. There are three levels for 
the GFP based on their performance at the Placement Test. They have already placed into two groups according to 
their proficiency level. 

3.3 The Instrument

A pretest and a posttest were used to examine the effectiveness of ICTs in enhancing the acquisition of 
literacy and listening skills as well as grammar rules. Both tests consisted of the same questions. Each test consisted 
of four parts; listening, grammar, reading and writing. A Cronbach’s Alpha was used to test the reliability of the test 
and it was reliable with the value of 0.602.

  

3.4 Procedure 

A pretest was given to both groups in week 1 before the study started. The control group exposed to the 
traditional method of teaching including face to face discussion. While, the experimental group exposed to ICTs 
comprising of forum discussion, video watching with task-based questions, online grammar exercises and online 
reading activities as well as face to face interactions. The tasks that are used were based on weekly theme. This will 
help students to do practice on these tasks. The intervention took five weeks. Two hours weekly is used to deliver 
the method. The posttest was conducted in week 5.

4. Findings and discussion:

This table shows the results of the T-test of two samples of equal variance for the pretest and posttest of 
both experimental and control groups.  A significant increase has been noticed between pretest and posttest of the 
experimental group (P=0.00015). The mean of the posttest (M=54.57) is higher than the mean of the pretest 
(M=39.19). In contrast, there is a slight increase between the mean of the posttest (M=43.84) and the pretest (M=43) 
of the control group (P=0.785). 

Table 1: The Results of Pretest and Postest
Group N mean

control 32 43Pretest

experimental 32 39.19



control 31* 43.84Posttest

experimental 30* 54.57

Table 2: The P.Value of the Experimental and Control Group

Group P. Value

Experimental P=0.000015

Control P=0.785

Even though the results of the pretest of the control group (M=43) is higher than the results of the 

experimental group (M=39.19), after five weeks of the intervention the results have significantly increased. As a 

matter of fact, these results are due to some reasons. It has been noticed that Omani students are highly motivated to 

learn through ICTs. This is because they find it more attractive and feel more enthusiastic to learn. On the other 

hand, students in the control group have limited exposure to ICTs which affects their motivation. Therefore, there 

was only a slight increase in their outcomes. In addition, we have noticed that there was a competition between the 

students in participating in forum discussion. As a result, the students were trying their best to enhance their writing 

skills. Thus, this has been reflected on their results. Regarding self-learning, learners’ autonomy has been highly 

integrated in the experimental group whereas teacher-centered learning has dominated the control group.  It is 

obvious that experimental group has benefited from the ICTs intervention in all the skills because they have come 

through different authentic materials as well as additional-free materials. Furthermore, students received an 

immediate online feedback on reading tasks, grammar exercises and discussion forums. This fosters the learning 

process and has made experimental group scores higher than the control group.  Finally, although the sample size of 

this study is too small to generate a distinctive conclusion, the study draws dramatic evidence of improvements in 

the experimental group. 

 

5. Conclusion

This study examined whether the ICTs enhanced the acquisition of literacy skills as well as grammar skills 

and listening skills or not. 64 Omani Arab students were involved in the study. A pre and posttest were conducted to 

investigate the effects of the study. The result showed that there is a significant difference between the pretest and 

posttest for the experimental group while there was a slight increase between the pretest and the posttest for the 

control group. That leads to conclude the efficiency of integrated ICTs in teaching learning ESL in Omani context.
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Abstracts

The rapid development of information technologies has imparted revolutionary changes in today’s businesses. Computers have 
become part and parcel of human life, whether used in most complex systems such as global supply chain management system, 
International banking and monetary transfer system, or helpdesk entry system and computer maintenance recording information 
system. At large IT infrastructure of any enterprise, data is often most valuable asset of the business. Businesses must be prepared 
to protect their data in case of a failure. Therefore, the role of a Database Administrator (DBA) in any organization is the 
management of the physical grasp of a database management system (DBMS), which includes physical database design and 
implementation, setting confidentiality, integrity and availability of a database system, monitoring system performance, and 
discerning the database, as necessary. The database administrator’s main goal is to ensure that the database is open and available 
when users need it. To achieve that goal, the DBA should foreknow and prepare robust recovery plans to avoid common causes 
of failure.  In these plans, a DBA focuses to increase the Mean-Time-Between-Failures (MTBF), ensuring that hardware is as 
reliable as possible, that critical components are protected by redundancy, and that operating system maintenance is performed in 
a timely manner. It is a main responsibility of a DBA to use advanced configuration options to increase MTBF and avoid possible 
failures in a database system. This study reveals few intricacies during the database recovery planning and implementation that 
may occur in any large database system of a large organization. Suggestions are offered for implementing database recovery 
techniques.
                                 
Keywords:Database recovery; Database Administration; Database management; Backup; DBA Role

6. Introduction

A database is the crux of an information technology infrastructure in any organization. Information about 
business processes, marketing plans, employees and the financial details of the organization is stored in a database. 
During the process of database centric business applications or information systems, user errors, media failure, 
statement failure, database service failure or network failure may cause the loss of crucial data and colossally 
damages the business of any organization. Therefore, it is necessary for any business to focus on the development of 
most effective and efficient recovery techniques for their database system to recover the data in the shortest possible 
time. Recovery management defined by EC-council as the act, manner, or practice of an organization to bring 
systems, applications, and data back to normal conditions in a prescribed and acceptable time frame. Latest recovery 
techniques are the holistic approach of data protection that recognize that backup alone is no longer enough and a 
range of recovery techniques are required to ensure the database protection for any organization. The basic principal 
of implementing recovery techniques is to provide businesses with fast, easy and reliable recovery of the database in 
case of any failure. In this study we focused more on recovery than on database protection. The idea applies an 
additional strategic approach to protect business information compared to traditional data protection methods. 
Another important purpose of using different database recovery techniques is to sort out the information required to 
recover critical data or database objects of a production environment. This paper proposes a database recovery 
mechanism for real-time complex database systems which aims at reducing the recovery time, as well ensuring no 
loss of data. 
 

6.1. Database recovery concept 

Database recovery, in its simplest form, is the restoration of a database after its (partial) destruction due to some 
failure. In order to facilitate this process, some forward planning needs to done. Periodically, a copy of the data in 
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the database is saved. This copy is normally referred as a backup or image copy [1]. Database recovery techniques 
protect the database and associated users from needless complexities and avoid or reduce the possibility of having to 
redundant work manually. Datafiles that were restored from a backup, or were not closed by a clean database 
shutdown, may not be completely up to date. These datafiles must be updated by applying the changes in the 
archived and/or online REDO logs. This process is called database recovery. Database recovery techniques develop 
along with the formation of a new database. Because of the existences of database backup and recovery technology, 
database can give us more confidence when we store critical information in it, which promotes the development of 
database. So we can say it is the database backup and recovery technology that makes the database system more 
complete and developing more rapidly [2]. In several types of database failures, database recovery management 
processes restore modified transactions in the previous state or UNDO all the active transactions made to the 
database at the time failure and REDO all changes performed by accomplished transactions which were not reflected 
in the database at the time failure. 

Fig. 1. Recovery mechanism in a database system 

During normal data manipulation operations, database transactions are maintained by the database buffer pool, and 
during restart after a failure, these transactions are reconstructed in recovery process. The recovery mechanism of a 
DBMS ensures transaction atomicity and durability. "A DBMS ensures atomicity by undoing the actions of 
transactions that do not commit and durability by making sure that all actions of committed transactions survive 
system failures." [3] When a database system recovers from a failure, it builds two types of list: The UNDO list of 
transaction and the REDO list. Initially, both lists are empty. “The system scans the log backward, examining each 
record” [4] till the first CKPT13 record. 

 <Ti start>. Transaction has started. 
 < Ti, Nj, A, B>.  Transaction writes data item Nj, value A of Nj changed as B.
 < Ti commit>. Transaction stored permanently. 
 < Ti abort>. Transaction has ended. 

Whenever a transaction stores in the database buffer cache, DBMS log writer sends a record to the log buffer cache 
for that write before any changes reflected to the database files. Log records are useful for recovery from a failure. It 
is important for a database administrator to store log records on a stable storage.

7. Need for recovery in a database system

In a database system, quick recovery is the first responsibility of a database administrator for restoring the 
database to a consistent state after a failure. A database can face several types of failures during its operations in 
an enterprise. 

Table 1. Database failures

1 CKPT denotes as a checkpoint which a DBMS can start applying changes contained in the log during recovery process



Types of database errors Explanation

User error An incorrect operation performed by a user. For example, 
dropping a table or entering wrong information into the 
database system.

Media failure Disk has crashed or database files are lost.

Network failure Database application failed to connect with the database 
system due to connection lost.

Database Service failure The database server shuts down unexpectedly

Statement failure Data manipulation commands such as insert, update or 
delete are fail to complete their operation.

7.1. User Error

There are several causes when users may unwittingly delete or update records in an important table. When it 
happens, the DBA may need to assist the users in recovering from the error. If the users have not yet committed or 
exited their program, they can simply roll back their operation:

SQL> UPDATE employees set salary = 1000;

SQL> Rollback;

If the users have already committed the changes, flashback queries can be used to determine what the previous 
values were (and then the data can be updated to restore the original information). Following is the recovery 
procedure by using time-based flashback query in an Oracle database system:

SQL> DEFINE MINUTES;

SQL> SELECT * FROM employees

       2    AS OF TIMESTAMP(SYSDATE/1440-&MINUTES);

SQL> CREATE TABLE new_employees AS SELECT * from employees 

       2    AS OF TIMESTAMP(SYSDATE/1440-&MINUTES);

SQL> DROP TABLE employees;

SQL> RENAME new_employees to employees;

7.2.  Media Failure

       Many experts describe media failure as a defect in the recording surface of a disk or tape. There are numerous 
reasons for media failure such as: Failure of disk drive, Failure of disk controller and Deletion or corruption of 
database file. The result of a media failure can be noticed as in the loss or corruption of one or more database files of 
a database system. If there is file loss, it will be impossible for a DBA to get the database up and running. To protect 
the data from media failures, a DBA must use proper database recovery techniques. Media failure requires the 
immediate involvement of a DBA to recover effectively from the situation. In some cases, recovery depends on the 
type of backup strategy that has been implemented. For example, retain redo copies as archive files or restore 
missing data file from the backup media and applying redo information for database consistency. Oracle database 
system was used as a test bed for suggesting log based recovery. 



F
ig. 2. Difference media failures for a database system and their solutions

The ARCHIVELOG mode of operation of the dataset can convert database into recovery mode. In ARCHIVELOG 
mode database server retains the copy of Redo log files in a separate disk. Redo log files record changes to the 
database as a result of transactions and internal actions of a database server. Redo log files protect the database from 
the loss of integrity because of system failures caused by power outages, disk failures, and so on. Redo log files 
must be multiplexed to ensure that the information stored in them is not lost in the event of a disk failure. The redo 
log consists of groups of redo log files (see figure 2.0). A group consists of a redo log file and its multiplexed copies. 
Each identical copy is said to be a member of that group, and each group is identified by a number. The Log Writer 
(LGWR) process writes redo records from the redo log buffer to all members of a redo log group until the file is 
filled or a log switch operation is requested. Then, it switches and writes to the files in the next group. Redo log 
groups are used in a circular fashion. ARCHIVELOG mode generates the copy of a Redo log before overwritten. If 
this mode is used, a DBA can apply archived redo log files to recover committed data:

In the recovery test, we deal with the media failure caused by a missing database file that contains 1 million 
committed transactions. At first we create  a schema which can generate transactions into the database. 

SQL> CREATE TABLESPACE DATATBS1 ADD DATAFILE C:\DATAFILELOCATION\Data01’ size 20M;
SQL> CREATE USER S1 IDENTIFIED BY ABCD DEFAULT TABLESPACE DATATBS1 QUOTA UNLIMITED ON 
        2    DATATBS1;
SQL> GRANT CREATE TABLE TO S1;
SQL> CREATE TABLE T1 (CODE NUMBER);

Pseudo Code: Inserting 1 million rows for Recovery Assessment

Failure of disk drive, 
Failure of disk controller and 

Deletion or corruption of database 
file

1. Restore the affected file 
from backup.

2. If necessary, inform the 
database about a new file 

location.
3. If necessary, recover 

the file by applying redo 
information

# Login as Sysadmin user
# Start database archiving process to 
convert   database into archive log mode

SQL> Shutdown Immediate;
SQL> Startup Mount;
SQL> Alter Database Archivelog; 
SQL> Alter Database Open;

# To confirm the database mode
SQL> Select mode from v$database; 



Schema: S1, Default Data file: Data01, Table: T1

1 begin

2      for ji ∈  1 → 1MM Loop

3           insert into T1 values (ji);

4           commit transaction;

5    end loop;

6 End;

After executing the code the table T1 will contain 1 million records in a physical file Data01. In the next step we 
dropped the Data01 file from the database as well physically from the operating system location. 

7.3. Network failure

   The best solution to network failures is to provide redundant paths for network connections. A DBA is also 
responsible to backup database listener and network connection configuration details, and standby network interface 
cards that allow maximizing the system availability. 

7.4. Database service failure

The database services failure is a cause of shutting-down the instance of a database system. Normally, in case of 
a database service failure, a DBA does not perform any technical action. A restart of a database will be required. To 
avoid this error a DBA has required determining the reason of the error by checking event log files. [5]

8. Findings

Results indicate that the relational databases such as Oracle and Microsoft SQL Server have built-in capabilities 
to ascertain recovery mechanism into the databases. Each database failure generated a need of a unique style of 
recovery. Successful DBAs initiate multiple types of recovery procedures to protect their databases. 

Table 2.0: Recovery mechanisms: provides high MTBF and low MTTR
Type of Failure Recovery Mechanism MTBF MTTR

User error  - Train the user
 - If process has terminated, 

background process rolls back 
the transaction and release 
resources and locks

 - Recover from a valid backup
 - Flashback query 

 High  Low

Media failure - Applying ARCH files
- Restoring from a valid point and 
applying REDO or UNDO

- Depends on the right 
recovery strategy
-  High in case 

database in ARCH 
mode

- Depends on right 
backup method
-  Low in case 
ARCH files are 
available

Network failure - Providing redundant path of 
networking High  Low

Database Service failure - Restarting database services  High  Low
Statement failure - Correct the logical flow

- Maintain storage requirements
- Grant appropriate privileges

 High  Low

The main purpose of database archiving is to increase mean-time-between-failure and to reduce mean-time-to-
recovery. Database's archive mode is a permanent recovery state of the system. It processes the redo entries into 
archive files. In the media recovery experiment with archive log mechanism, the deleted data file was recovered 



with a set of thousands of transactions committed into the database. A considerable quick recovery achieved. 
However, in a relational database system configuration, if the redo logs are not archive, the transaction stored in the 
deleted data file will be lost and all the committed transactions will not be recovered.

9. Conclusion

In order to decrease the Mean Time To Recovery (MTTR) and decrease MTBF, rapid and efficient recovery 
techniques are recommended. A DBA has required using different type of recovery techniques to gather to contend 
the critical situations of   a database system. We discussed quick solutions to various types of database failures and 
their solutions based on database archiving and redo log strategy. Our work is as follow:

1. We studied different type of database failures and produced their concrete solutions to ensure the 
availability of a database system 

2. Media failure test is completed. The result shows that in a very efficient way all the lost can be recovered in 
database achieve log mode. 

3. A DBA efforts are highlighted in recovery mechanisms of a database system

The main purpose of this paper is the solution design of recovery techniques against numerous types of database 
failures.  
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ABSTRACT
Environmental pollution is one of the serious problems faced by the people most of the countries of the world. Especially in the 

urban areas, those are characterized by rapid growth of population due to high fertility, low mortality and increasing rural-urban 

migration and industrialization. It is preferable to prevent environmental damage from occurring in the first place, rather than 

attempting to restore degraded environmental resources and it is not possible without environmental awareness. This paper is 

based on an empirical survey, was undertaken to compare the environmental awareness of male, female and science, commerce 

and arts teachers of higher education in Bhopal, M.P., India and also to study the role of Information and Communication 

Technology (ICT) in increasing level of environmental awareness.

                 ICT is an environmentally friendly technology, which conserves natural resources and the environment. It can improve 

environmental performance and address climate change across the economy. ICT innovation is a key element to spur green 
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growth in the economic crisis and recovery. The green ICT has diverse benefits that can create substantial value. It is the present 

& as well as future of the society. Its main goal is to find ways to produce technology in ways that do not damage or deplete the 

Earth's natural resources and help to increase the awareness for environment. 

Keywords: Environmental awareness, Environmental pollution, Green ICT, Information and Communications 

Technology, ICT innovation.

1. Introduction 

 The role of ICT in the protection of the environment and combating climate change has received significant 

attention in different types of international forums. Increasing temperatures and sea level and frequent incidences of 

floods and storms constitute the evident impact of climate change, having also an effect on the balance of the 

ecosystems, water and food supply, public health, industry, agriculture and infrastructure (Zacharoula S. 

Andreopoulou, 2012). India is known for its amazing environmental diversity and to maintain this we have to 

conserve our environment. Environmental issues in India include various natural hazards, but major environmental 

issues are Forest and Agricultural land degradation, Resource depletion, Environmental degradation, Public Health, 

Loss of Biodiversity, Loss of resilience in ecosystems, Livelihood Security for the Poor. We have gone about 

planting trees to achieve our goal towards a greener environment, but only a few of us have realized that 

‘technology’ can play a vital role towards achievement of our goal. Though hard to believe, it has been established 

in a recent report by an NGO- The Climate Group that, “If we altered the way we did business with the help of 

technology, we could be reducing global emissions by as much as 15 percent by 2020. Not only this, we will also be 

indirectly contributing to savings from energy efficiency by over USD 800 billion.”[7] Wonder how a smarter use of 

technology could lead to such unbelievable figures? ICT can improve environmental performance, awareness and 

address climate change across the economy. Clean technologies and smart ICT applications are keys to effectively 

fight climate change, protect biodiversity and manage our water resources. On the other side, ICTs can be seen as a 

tool in addressing the environmental problems. Nowadays, it is possible to deploy ICTs in order to tackle the 

environmental footprint of a business (Buchalcevova Alena, Gala Libor, 2012).

2. Environmental Pollution & Its Affects
The natural environment, encompasses all living and non-living things occurring naturally on Earth or some region 

thereof. It is an environment that encompasses the interaction of all living species.[3] Earth science generally 

recognizes four spheres, the lithosphere, the hydrosphere, the atmosphere, and the biosphere[2] as correspondent to 

rocks, water, air, and life. But, it also includes, the cryosphere and pedosphere as an active and intermixed sphere. 

Pollution is the introduction of contaminants into an environment that causes instability, disorder, harm or 

discomfort to the ecosystem i.e. physical systems or living organisms.[6] Pollution can take the form of chemical 

substances or energy, such as noise, heat, or light. A pollutant is a waste material that pollutes air, water or soil. 

Some forms of pollution are air pollution, light pollution, littering, noise pollution, soil pollution, thermal pollution, 

visual pollution, water pollution and etc. Pollution affects not only human beings but the whole environment. 
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Adverse air quality can kill many organisms including humans. Water pollution causes approximately 14,000 deaths 

per day, mostly due to contamination of drinking water by untreated sewage in developing countries. An estimated 

700 million Indians have no access to a proper toilet, and 1,000 Indian children die of diarrhea sickness every day. 

In India, air pollution is believed to cause 527,700 fatalities a year.[1] In India's out of 3,119 towns and cities, just 

209 have partial treatment facilities and only 8 have full wastewater treatment facilities (WHO 1992).[10] 114 cities 

dump untreated sewage and partially cremated bodies directly into the Ganges River.[4] Populations in developing 

countries are especially at risk because of often inadequate knowledge, lack of appropriate regulation and 

enforcement as well as barriers to accessing “cleaner” technologies. These complex and urgent problems require 

innovative, flexible, and action-oriented approaches to finding solutions. [11] 

2.1 Environmental  Policy
“What of thee I dig out, let that quickly grow over, Let me not hit thy vitals, or thy heart.”-Atharva Veda. 

Environmental policy is any action deliberately taken to manage human activities with a view to prevent, reduce, or 

mitigate harmful effects on nature and natural resources, and ensuring that man-made changes to the environment do 

not have harmful effects on humans.[5]  Thus, environmental policy focuses on problems arising from human 

impact on the environment, which retroacts onto human society by having an impact on human values such as good 

health or the 'clean and green' environment. Environmental issues generally addressed by environmental policy 

include  air and water pollution, waste management, ecosystem management, biodiversity protection, and the 

protection of natural resources, wildlife and endangered species. Relatively recently, environmental policy has also 

attended to the communication of environmental issues. 

National Environment Policy, 2006 was the first initiative in strategy-formulation for environmental protection in a 

comprehensive manner. It undertakes a diagnosis of the causative factors of land degradation with a view to flagging 

the remedial measures required in this direction. It recognizes that the relevant fiscal, tariffs and sectoral policies 

need to take explicit account of their unintentional impacts on land degradation. Legislative Framework of National 

Environmental Policies in India includes Water (Prevention and Control of Pollution) Act, 1974, Water (Prevention 

and Control of Pollution) Cess Act,  1977, Air (Prevention and Control of Pollution) Act, 1981, Atomic Energy Act 

of 1982, Motor Vehicles Act ,1988, The Wildlife (Protection) Act, 1972 , The Forest (Conservation) Act, 1980, 

Environment (Protection) Act, 1986 (EPA), The National Environment Appellate Authority Act, 1997, Public 

Liability Insurance Act (PLIA), 1991, and National Environment Tribunal Act, 1995. 

3. Green technology: An effective tool for Environment Conservation 
Green technology is referred to as environmental technology and clean technology which is helpful to conserve 

environment. Green technology is the application of the environmental science to conserve the natural environment 

and resources, and to curb the negative impacts of human involvement. Currently, this clean technology is in the 

beginning stages of its development, so the future will only bring bigger and better things for this field. Its main goal 

is to find ways to produce technology in ways that do not damage or deplete the Earth's natural resources. Next, 

green technology is so that products can be reused and recycled. The field of "green technology" encompasses a 

continuously evolving group of methods and materials, from techniques for generating energy to non-toxic cleaning 

http://en.wikipedia.org/wiki/Air_quality
http://en.wikipedia.org/wiki/Drinking_water
http://en.wikipedia.org/wiki/Sewage
http://en.wikipedia.org/wiki/Developing_countries
http://en.wikipedia.org/wiki/India
http://en.wikipedia.org/wiki/India
http://en.wikipedia.org/wiki/Pollution#cite_note-28
http://en.wikipedia.org/wiki/Environmental_issues_in_India#cite_note-2
http://en.wikipedia.org/wiki/Sewage
http://en.wikipedia.org/wiki/Ganges_River
http://en.wikipedia.org/wiki/Environmental_issues_in_India#cite_note-3
http://en.wikipedia.org/wiki/Environmental_policy#cite_note-0
http://en.wikipedia.org/wiki/Environmental_issues
http://en.wikipedia.org/wiki/Air_pollution
http://en.wikipedia.org/wiki/Water_pollution
http://en.wikipedia.org/wiki/Waste_management
http://en.wikipedia.org/wiki/Ecosystem
http://en.wikipedia.org/wiki/Biodiversity
http://en.wikipedia.org/wiki/Natural_resource
http://en.wikipedia.org/wiki/Wildlife
http://en.wikipedia.org/wiki/Endangered_species
file:///C:/Documents%20and%20Settings/Admin/wiki/Environmental_science
file:///C:/Documents%20and%20Settings/Admin/wiki/Natural_environment


products. The present expectation is that this field will bring innovation and changes in daily life of similar 

magnitude to the "information technology" explosion over the last two decades. These technologies are technologies 

that enable environmentally friendly sources of power including renewable and ultra-clean energy sources. Green 

technologies include Information and communications technology, Green Nanotechnology, Green Chemistry, 

Biotechnology, Sustainable Energy, Green Building, Green Preferred purchasing and etc.

3.1 Information and Communication Technology (ICT) 
ICT is an umbrella term that includes any communication device or application, encompassing: radio, television, 

cellular phones, computer and network hardware and software, satellite systems and so on, as well as the various 

services and applications associated with them, such as videoconferencing and distance learning. ICT now 

permeates virtually all aspects of our lives. It is inextricably linked with our desire for a prosperous and competitive 

economy, a sustainable environment, and a more democratic, open, healthy society. It covers any product that will 

store, retrieve, manipulate, transmit or receive information electronically in a digital form such as personal 

computers, digital television, email, robots and etc. So ICT is concerned with the storage, retrieval, manipulation, 

transmission or receipt of digital data. On the other hand ICT can improve environmental performance and address 

climate change across the economy. The environmental benefits of ICT applications are evident in areas such as 

water management, biodiversity protection, and pollution reduction. ICT innovation is a key element to spur green 

growth and environmental awareness in the society. 

3.2 Why ICT for greener world?
“The ICT industry is responsible for approximately 2% of global CO2 emission. ICT solutions have the potential to 

be an enabler to reduce a significant part of the remaining 98% of total CO2 emitted by non-ICT industries”-

Gartner/HP/McKInsey/WWF [13].  ICT should be a core element of any organization’s green strategy. There is 

significant opportunity to capture value by designing and implementing a sensible green element within the ICT 

realm.

Achieving the greening of ICT is a very viable and high-value first step in any green strategy. The impact of a 

greener ICT is multi-fold such as smaller physical footprint, lower carbon footprint, lower heating/cooling costs, 

compliance with government regulations, good marketing, virtual Meetings.

3.3 Scope of ICT in India
The Indian ICT Industry has witnessed excellent growth in the past two decades. Capitalizing on its advantages of 

talent pool, lower cost of operation and the innovative remote delivery model, India has established itself as a global 

leader in the ICT sector. Today, India is clearly acknowledged as the global services hub. “India's ICT market is 

estimated to grow at a five-year Compound Annual Growth Rate (CAGR) of 20.3% to reach $24.3 billion, or nearly 

2% of the country's Gross Domestic Product (GDP), by 2011.” - Gartner India CIO Summit 2008. [14] The 

government started with introduction of initiatives for software development in rural areas for taking ICT to the 

masses. Madhya Pradesh, the second largest State of India and ICT have a vital & challenging role to play in 

streamlining Governance in the state. The State is fast emerging as a major destination for the IT industry with lot of 

activity on e-Governance in recent years. National Informatics Centre (NIC) State Centre, Bhopal was setup in the 



year 1988, to play a catalytic role in promoting informatics culture and providing ICT services to Government 

Departments and organizations.

4. Green ICT & Environmental Awareness
Green computing or green ICT refers to environmentally sustainable computing or ICT. According to the 

‘Harnessing Green IT: Principles and Practices’ "the study and practice of designing, manufacturing, using, and 

disposing of computers, servers, and associated subsystems—such as monitors, printers, storage devices, and 

networking and communications systems—efficiently and effectively with minimal or no impact on the 

environment."(San Murugesan, 2008). A holistic view, “greening” ICT is not just about reducing direct power 

consumption. Some Initiatives and Areas of Focus for ‘Green ICT’ are such as Smart buildings, Virtual 

collaboration, Dematerialization, Data centre and Procurement.

Environmental Education, Awareness and Training plays a significant role in encouraging and enhancing people's 

participation in activities aimed at conservation, protection and management of the environment, essential for 

achieving sustainable development. Some of the major activities undertaken in this regard are as follows: National 

Environment Awareness Campaign (NEAC). The NEAC was launched in mid 1986 with the objective of creating 

environmental awareness at the national level. It is a multi-media campaign which utilizes conventional and non-

conventional methods of communication for disseminating environmental messages to a wide range of target 

groups. The best way to reach out to them and make them aware of the environmental problems is through media, 

particularly the electronic media. The Doordarshan and few other television channels are proposed to be extensively 

used for telecasting environment based programmes. The Ministry has sponsored organization of a film festival 

"Vatavaran – 2001" by Centre for Media Studies, Delhi in April 2002. 

The ICT technologies & techniques which can help to increase the Environmental 

awareness 
 Computers

 Scanners

 E-mail

 Storage systems

 Fax over IP (Internet protocol)

 Wireless local area networks.

 Secure remote access

 E-learning systems.

 Advanced printers

 ICT for Paperless office

 Through sms & e-massages

 Through online training programs

 Through virtual meetings

 Through voice massages or video clipping



4.1 Environmental Awareness in Teachers of Higher Education 
According to a Report of a Conference of African Education at Nairobi (1968) “Environmental Education is to 

create an awareness and understanding of the evolving social and physical environment as a whole, its natural, 

manmade, cultural, spiritual resources together with the rational use and conservation of these resources for 

development. [2] 

The present study was undertaken to compare the environmental awareness of male, female and science, commerce 

and arts teachers of higher education in Bhopal, M.P., India and also to study the role of Information and 

Communication Technology (ICT) in increasing level of environmental awareness. The sample comprised 100 (23 

males and 77 females) teachers of higher education for the study Environment Awareness Ability. It was found that 

environmental awareness of male and female teachers of higher education of Bhopal, M.P., India remains almost 

same. On the basis of survey the key findings which can be highlighted are as follows:

 The level of Environmental awareness in Science faculties is 66.66%, in Commerce faculties 59%, in Arts 

faculties 60.7% and in others 61%.

 In general 74% teachers are fully aware, 18% teachers are partially aware and rests 8% have no awareness for 

Environmental issues.

 However, 54% teachers try to avoid the thing which polluted the environment, 42% teachers some times try to 

follow and rest 4% do not avoid.

 Overall, 61% teachers are fully acquainted to the benefits of computer, 31% teachers are partially acquainted 

and rest 8% has no acquaintance.

 There are 32% teachers have the knowledge about ICT, 41% teachers are partially acquainted and rest 27% 

have no knowledge about ICT.

 But around 95% teachers are interested to learn how ICT can help to conserve the environment.

                
Fig.1 Level of awareness faculty wise Fig.2 Level of awareness in general
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Fig.3 Environment protection practice Fig.4 Level of computer practices

Fig.5 Level of awareness for ICT

Conclusion
ICT has helped India truly become a global village by taking technology to the masses. Thus replacing physical 

services with their virtual offerings are likely to save as much as 6 % of the benefit listed there in terms of saving 

CO2 emissions. It has been estimated that the greatest savings in global emissions can be made if ICT was used 

more in the space of infrastructure services. The ICT 20 industry has helped us unleash all our capabilities towards 

leveraging technology to the maximum in order to build a greener world. ICT can slow down global warming, 

improve environmental performance and spearhead the economic recovery. On the other hand ICT technologies & 

techniques can help to increase the Environmental awareness and with the advent of computers, a perfect world 

without paper can exist. A move to a green technology or green ICT isn’t therefore as simple as first thought, but 

meeting these challenges will not only achieve the business benefits organizations, but will also provide a far more 

secure green & clean environment. Thus we can say ICT can not only help to conserve the environment, but can also 

increase level of environmental awareness. All these findings urge to make efforts to provide the necessary 

infrastructure in the form of internet facilities, E-learning systems and online training program related to 

environmental issues to the teachers of higher education to increase the level of environmental awareness.
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Abstract

A variety of procedures for change detection based on comparison of multi-temporal digital remote sensing data have been 
developed. These methods are used in multi-disciplinary dimensions depending upon the area of study under consideration. The 
scope of this research paper will cover the Forest Change Detection of District Abbottabad (Pakistan) by using LANDSAT TM 
data over the period of 09 years (i.e. from 2000 to 2009) and subsequent environmental impacts of forest change on the area of 
interest with respect to temperature and precipitation. Using Python scripting in ArcGIS environment toolbox has been developed 
which automates the forest change detection procedure. The toolbox developed is an innovative state-of-the-art landmark of this 
research study.    

Keywords: Deforestation, Remote sensing and GIS, SDSS, LANDSAT TM, Python Toolbox; 

10. Introduction

Change Detection is the process of identifying differences in the state of an object or phenomenon by observing it 
at different times. It involves the ability to quantify temporal effects using multi-temporal data sets. Change 
detection is useful in such diverse applications as land use change analysis, monitoring of shifting cultivation, 
assessment of deforestation, study of changes in vegetation Phenology, seasonal changes in pasture production, 
damage assessment, crop stress detection, disaster monitoring, snow melt measurements, day-night analysis of 
thermal characteristics and other environmental changes. As far as the scope of this research work is concerned, it 
only covers the forest change detection technique and methodology based on Remote Sensing Technology [1] 
[2].This research is meant to find out the level of change in forestation in District Abbottabad over the time span of 
ten year. District Abbottabad is situated in North western Frontier region of Pakistan and administratively fall under 
the KPK Province. This District has undergone a great change in land use over last ten to fifteen years, especially 
after earth quake 2005 in Pakistan. An attempt is also made to check the cascading effects of change in forestation 
on the atmosphere of the target area. The parameters chosen to check the environmental impacts are precipitation 
and temperature. These parameters are also mapped and the change in their values is evaluated [3].The whole 
process of forest change detection, at the end, has been integrated systematically & sequentially in a single tool with 
the help of python scripting. The specialty of the said tool is to just get the two input images of different times and to 
give the immediate output as forest change detection between the input images of Area of Interest (AOI). The tool so 
developed can be considered as an effective Special Decision Support System for the purpose of Forest Change 
Detection (FCD) in any part of the globe.

11. Material & Methods

Data Acquisition & Pre processing LANDSAT TM imageries of District Abbottabad which corresponds to 
LANDSAT path# 150 and row# 36 were obtained from glovis.usgs.gov for the period May 2000 and May 2009. The 
whole original scene was of 180km × 180km. The desired AOI scene was extracted using ArcGIS “Extract by mask” 
tool keeping the shapefile for District Abbottabad as Mask. Similarly, TRMM average daily precipitation data of 
Pakistan was acquired for year 2000 and 2009. The NETCDF files were converted to raster using custom coding in 
Python. Mean rainfall for the area was computed by using cell statistics tool and our area of interest was cropped. 
For the analysis of land surface temperature thermal band of LANDSAT was used for both years. Temperature 
values in Kelvin unit were converted into degree centigrade by usk6ing ENVI.  Also temperature data for Kakul in 
Abbottabad at the elevation of 1308 m was acquired from Pakistan Metrology Department (PMD). Average annual 
temperature was found by subtracting the average minimum values of temperature from the average maximum value 
of temperatures measured in the year. Classification of the images and Change Detection of both images of 
LANDSAT were classified into 5 classes using the algorithm of Maximum Likely hood classifier in ArcMap. 
Forested area was computed for both the images and change in the area of forest was calculated. TRMM processed 
data was mapped in ArcMap and the change in the trend of rainfall in the study area was also analyzed.



11.1. SDSS Development

The whole process of change detection in forestation in the study area was integrated into a single python based 
ArcGIS toolbox. 

Fig. 1. Forest Change Detector and Bulk NetCDF to Raster Toolbox

Python Scripting was used to create the tool box which takes two images of the study area, and signature files as 
inputs and performs maximum likelihood classification on both images and compute the change in forestation by 
analyzing each pixel value and gives result in percentage and area in sq. kilometer unit. Another stand-alone python 
tool was also developed to convert and clip to the bulk TRMM precipitation data from NetCDF to raster. Due to the 
very large volume of precipitation data, it was not feasible to convert each day file separately. Both the toolboxes as 
shown above in figure 1 have been published online on ESRI resource website and are available free to download 
and use.

12. Result and Discussion

12.1. Analysis of Change using Landuse Maps

Change in Forestation was analyzed through remote sensing and GIS.  Integration of Remote Sensing and GIS gave 
important and useful information for change detection in forestation. The images of the study area were classified 
for both years for quantitative analysis of data.  Five major classes of forest, vegetation, settlements, water and bare 
land were created. Results showed the decrease in forestation of almost 1% in the area.

Fig. 2. LANDSAT TM temporal Images of Abbotabad, Pakistan

Year 
2000

Year 
2009



Forested area was calculated by multiplying the pixel count to the spatial resolution of 30*30. The total area of 
district Abbottabad is 1756 sq km. Almost 1% of area was undergone the deforestation in 9 years. Forested area of 
the total district area was also calculated as shown in the table 1 below.

We can see the extensive change in the land use in the period of 9 years. Increase in the settlements, increment in 
vegetative cover, decrease in forestation and decrease in bare land in the image of 2009 can be quantified. In 1998 it 
was decided to improve the forest of this area for which government started practicing plantation scheme. Forests 
and vegetation was extensively increased till 2005 but started decreasing in later years due to increase in the built up 
land and landslide erosion of green land as a domino effect of earthquake 2005. People from earthquake affected 
areas moved here though it was also hit by an earthquake but the damages were not as severe as they were in other 
earthquake hit area

12.2. ArcGIS Toolbox Development

     In order to develop a Spatial Decision Support System (SDSS) for forest change detection, Python scripting was 
used to develop a toolbox for ArcGIS. Using this python toolbox, user can give input of two imageries and a 
signature files containing the forest class (Note: Forest class should be given value 1).The tool will create two 
classified images using maximum likelihood classification method and will calculate the area of forest for both the 
images. A Python script was developed to convert bulk netCDF TRMM data into raster images.

Fig. 3. Output 
screen of Forest 
Change Detector 
Toolbox

12.3. Environmental Effects

      District Abbottabad has very pleasant climatic conditions. It is a heart of tourism and people from all parts of the 
country visit this area to enjoy its weather and beauty. Mostly people prefer to settle in this area because of its 
weather which also contributes to population increase. Humans are always accused for causing land-use change. 

Table 1: Forested area calculation

Year
Pixel 

Count
Area sq m Area sq km %age Area

2000 234960 211464000 211.464 12.04236902

2009 217697 195927300 195.9273 11.15759112



Human activities that alter the land have some serious implications for sustainable development, climate, and 
livelihood systems .The change in forestation and human developments in the area affects the environment of that 
area in many ways like Land erosion, changes in temperature and precipitation etc. Effect of Forestation change over 
precipitation and temperature is checked using GIS and Remote sensing techniques. LANDSAT Thermal band was 
used to understand the Land surface temperature of the area in year 2000 and 2009.

Fig. 3. Average Land Surface reflectance of thermal band in year 2000 and 2009

The maximum and the minimum temperature in the AOI was increased by some amount which can be seen from the 
map showing relatively higher surface reflectance values of thermal band in 2009 than in 2000 image. Also other 
than Land Surface temperature the measured temperature of the atmosphere has increased in the period of 9 years. 
Change in the pattern of distribution of temperature in the study area and also overall increase in temperature can be 
understood by combining multiple factors like deforestation, burning of fuel release carbon dioxide into the 
atmosphere which is a green house gas and contributes in global warming. Also increase in the pressure on district’s 
natural resource due to increment in population also increased the overall temperature in the region. 

Change in the rate of precipitation was analyzed by the TRMM data. The spatial resolution of data was 
0.25 degrees which makes it so coarse that only two to three pixels were covering our study area. Results showed 
decrease in the overall rate of precipitation and also the trend of the precipitation was changed. Areas which 
received higher amount of precipitation were receiving low amount. There was a time when Abbottabad used to 
receive higher rate of snow but now may be due to burning of fuel, urbanization and deforestation it experience less 
amount of snow. But over all climate of the region is maintained by the snow covered mountains in the 
neighbouring region which keep the district’s climate pleasant.

4. Conclusion

Spatial Decision Support System developed as a toolbox for ArcGIS is very helpful tool to evaluate the 
forest change in two LANDSAT images of any area. The results computed through the tool box were compared with 
the results found through manual calculations and satisfactorily much similar results were observed. Change in the 
forested area was analyzed and studied based on remotely sensed data and GIS during years 2000 to 2009 in the 
district Abbottabad. The region had undergone a clear land-use change due to the various anthropogenic and natural 
factors. Results showed that during the study period, forested area was decreased while vegetation and settlements 
were increased.  Influence of decrease in forestation over environment was checked and the results showed that the 
average annual temperature was increased by some amount in the area and the rate of precipitation was decreased. 



Also the trend of average rainfall for the area was changed. It was also noticed that the change in climate was not 
solely dependent on deforestation. The research has provided information regarding change in forestation and its 
impacts over climate and the tool developed will help for the assessment of forested areas in all over the world for 
future research in this sector.
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Abstract

This paper reports a review of the existing literature on ICT and multimodal literacy practices, with specific 
reference to Student Created Digital Video (SCDV) and Digital Storytelling (DS) projects in the previous decade, 
2004 to 2013. The objective of this paper is twofold: the first is to identify and review relevant studies conducted 
across a range of locations, contexts and disciplines; and the second is to organize, synthesize and present a 
summary of the studies that have clearly presented the educational outcomes and learning paradigms underpinning 
them. The paper thus provides a comprehensive summary of fifteen relevant studies conducted over the past decade 
in terms of context, location, participants, methodology, outcomes, limitations and directions for future research, in a 
chronological order. The last study mentions the author’s own attempt at SCDV on EFL (English as a Foreign 
Language) learners of English for Communication course at a tertiary level private institution in Oman.

Keywords:Student Created Digital Video(SCDV);Digital Storytelling(DS);Information and Communications Technology(ICT)

13. Introduction

Recent advancements in Information and Communications Technologies (ICTs) have contributed to the 
emergence of new literacy practices. There is a growing body of literature elaborating numerous benefits of the use 
of ICT in language learning. Student Created Digital Video (SCDV), or Digital Storytelling (DS), an extension of 
ICT, is a teaching and learning approach that has been widely acclaimed by a number of contemporary researchers 
like Kearney, Jones and Roberts [1], Hafner and Miller [2] and Greene & Crespe [3]. Originally DS emerged from 
the work of Joe Lambert and Dana Atchley at the Centre for Digital storytelling (CDS) at U.C. Berkley in 1993[4].

* Corresponding author. Tel.: 00968-24531629; fax: +0-000-000-0000 .
E-mail address: snaqvi@mec.edu.om



 SCDV refers to the practice where students, either individually or in groups, engage in the design of a short 
digital story or a documentary. The activities that engage students include researching, recording, directing, 
storyboarding, scripting, rehearsing and performing (if they are the actors), editing and other post-production 
activities. The video in this case might not necessarily be recorded since students can use a series of still pictures, if 
required. The DVs prepared by students can then be shared with a wider audience on public video sharing websites 
like Youtube. Such multimodal digital compositions motivate students who love working with the latest 
technologies and help bridge the gap between in-class and out-of-class literacy practices that eventually enhance 
learning. The idea of sharing DVs with a universal audience on a public platform is also a great motivator. As a 
result educators have begun to explore the potential of digital storytelling projects as a pedagogical tool to engage 
learners. Bull and Kajder state believe that “Digital storytelling can provide a voice to struggling readers and writers 
who might not otherwise find an authentic means of expression. It places technology in the hands of the learner, 
allowing him or her to control its use within objectives that are carefully constructed by the teacher” [5].

Although the benefits of digi-videos have been widely documented, researchers assert that its integration in 
curriculum is still in its infancy. Henderson et. al. state, “Student-created digital video is not a new idea but it is 
taking a remarkably long time to be integrated into the classroom as a common tool in student learning across the 
curriculum….the frequency of student-created digital video is not congruent with the assumed benefits”[6].

14. Objective

By examining the literature on SCDV and DS, the author intends to get a better understanding of the existing 
body of knowledge on SCDV and the evidence provided by a decade of research on the efficacy of SCDV in 
enhancing learning outcomes. The author’s goal is to find an ideal model that integrates SCDV with language 
learning.

15. Methodology

This paper is an attempt to undertake an in-depth review of the studies conducted on SCDV and provide an 
overview of the selected 15 relevant studies. The criteria of selection of studies included: credibility; clarity in terms 
of context, participants and methodology; accuracy of experimental procedures; and the instruments used to quantify 
data. In addition, to provide a global perspective to the prospective researchers, the author has tried to cover studies 
from a range of locations, contexts and disciplines. In the end, the author’s own pilot research on SCDV project in 
EFL is summarised. 

The data source for conducting this review was refereed journals, ERIC documents, books and dissertations. 
First, the author started looking at articles on CALL, blended learning and ICT and reviewed a total of 157 articles 
from journals and books and a few doctoral dissertations and master’s theses. The search was then narrowed to just 
the SCDV and DS projects and 53 papers were scrutinized. Finally, 15 studies which matched the criteria mentioned 
above were selected for this paper. 

16. Review of Selected Studies 

This section is a brief summary of 15 relevant studies conducted on SCDV and DS in the previous decade, 
starting 2004, with an enhanced focus on the recent ones. The studies are reviewed in terms of contexts, participants, 
objectives, methodologies, outcomes, limitations and suggestions for future research. Most of the papers discussed 
below are based on case studies and exploratory research.

Looking back at the last decade of research, the first study that received attention at the commencement of the 
previous decade was Schuck and Kearney’s [7] case-study based project from 2004. They investigated the use of 
SCDV in K-12 pedagogy through five case studies. They worked on a collaborative project between the Faculty of 
Education, University of Technology, Sydney and Apple Computer, Australia. The aim was to inform teachers, 
educational institutions and Apple Computer on how pedagogy can be made more effective with SCDV. The major 
factors considered were the teachers’ rationales for using SCDVs; the role of school in promoting the innovation; 
nature of learning outcomes in key learning areas; and pedagogical approaches used for SCDVs. Teacher 
questionnaires, interviews, observations and focus groups were used to measure the efficacy of SCDVs. The 



findings revealed clear evidence of SCDVs strongly enhancing pedagogy in the area of student engagement and 
autonomy. The researchers suggested future studies in areas focusing particular outcomes like problem solving and 
teacher training on use of digital camera and editing software. Chen [8] also stressed IT training for teachers for 
enhanced outcomes. 

The next project that gained significant recognition was Goulah’s [9] instrumental case study conducted in 2007 
which aimed at examining the use of DV in Concordia Language Villages’ Japan Credit Abroad program. The study 
was conducted on high-intermediate learners registered in a one month credited abroad program that used DV as a 
mediational tool. The objectives were: learning foreign language and content; developing technical skills; cultivating 
multiliteracies and transformative learning on geopolitics and environment; and augmenting their portfolios. The 
study was rooted in two theories of learning-sociocultural and transformative. The authors observed that the project 
bridged traditional and new literacies and gave way to creative, multimodal, experiential, and hands on learning; 
involved multiple senses; supported multiple intelligences; and developed a range of skills. 

Discussion on theoretical framework for DS was required by this time, which was fulfilled by Robin’s [4] article 
which was basically written as a response to the report of a study on the impact of computer software on academic 
achievement by school students in Reading and Mathematics issued by the U.S. Department of Education [10]. The 
report concluded that “Test scores were not significantly higher in classrooms using the reading and mathematics 
software products than those in control classrooms,” and no significant differences were found in student 
achievement between the traditional and technology integrated classrooms. According to Robin, this lack of 
effectiveness might be due to the fact that educators have not yet found meaningful ways of integrating technology 
in curriculum and mentions, “It is worth asking what the findings might have been if digital storytelling had been 
used … instead of the mostly drill and practice reading and mathematics software that was used”.  

In the light of above revelations, Robin postulates that attention needs to be paid to the development of a 
theoretical framework to improve efficacy of technology in the classroom. The paper presents the history of DS and 
how it is being used. In addition, the theoretical framework, Technological Pedagogical Content Knowledge 
(TPCK), which was introduced by Shulman[11] and further elaborated by Mishra and Koehler (2006)[12] is 
described, along with a discussion on how this model can be used in digital storytelling. The strength of Robin’s 
study lies in the discussion on TPCK that presents clear directions to future researchers.

By the end of previous decade benefits of SCDV projects were realised by teachers of varied disciplines. Bran 
[13] conducted a study conducted on first year students majoring in Journalism studying at the University of the 
West, Romania. The first part of the semester was dedicated to techniques of DS and Web 2.0 tools and the next half 
to the creation of stories entitled Message in a Bottle, which was to be incorporated in class wiki. A total of 78 
digital stories were created. The project engaged students fully and encouraged them to research their topics, record 
themselves while reading a text they had produced, and review the plot of the story a number of times until it met all 
the characteristics of a perfect story. Bran confirms, “After assessing their work, I can safely conclude that the 
project was a success and that digital storytelling enhances the quality of the teaching and learning acts 
respectively”.[13]Though Bran discussed a number of advantages of DS, he is also one of the very few researchers 
of this field who expressed limitations of the practice. The advantages, according to him are: DS allows students to 
communicate their discoveries; provides a way to express knowledge, skills and creativity; engages them in writing; 
stimulates interest; and reinforces literacy and 21st century skills. Among the disadvantages, he mentioned:

“…some students may not be comfortable with producing original work, so they may find themselves 
retelling stories they have come across (however, this is true for traditional stories as well); - intellectual 
property issues may arise; - digital stories might be difficult to assess, particularly because they integrate 
skills from a range of disciplines, but also because some students are better at “directing” whilst others are 
not - it may prove problematic for language teachers to correct mistakes (therefore this should probably be 
done while the learner is still constructing his/her story)[13].

According to O’Neille [14], “An important challenge in urban science education is finding ways to engage all 
students in the learning of science”. To encounter this challenge and cultivate a sense of ownership, O’Neille 
engaged science-stream students of a New York secondary school in SCDV projects. The first project was taken up 
by a group of five sixth graders and then the practice continued for over three years with two groups of students 
making three documentaries. Surveys and ethnographic methods were used for investigation. During the video 



creation, the students conceived ideas, scripted storyboards, selected soundtracks, and directed all the footage.  
Though the research was initiated with the intent of examining how students perceive and use science in their 
everyday lives, as the project matured, students were able to answer a number of questions and the emergent main 
concept was the students’ need for ownership of both, the project as well as science information. Data was collected 
from semi-structured interviews, participant observations, project field notes, teacher reflection notes, and student 
work. It was concluded that students took greater ownership as learners when participating in video projects. 
Ownership came up as an emergent theme of O’Neille’s which was not emphasized so far as an important feature of 
SCDV projects. 

Henderson et al. [6] of Monash University, Australia, worked on a government project, to “identify the effective, 
sustainable and embedded use of ICT” across various curriculum areas to demonstrate how it might improve 
educational outcomes. The project involved a case study with six schools from different states. From these six sites, 
11 effective strategies were identified and the pedagogical approach used to achieve objectives was SCDV projects. 
They concluded that SCDV project supported enquiry based learning in varied areas including literacy, math, 
scientific enquiry, social studies etc. and significantly improved the quality of students’ work as it encompassed a 
cyclical process of performance and reflection. The nature of DV production, “afforded a sense of authenticity to 
students who also demonstrated increased learner autonomy” [6]. The limitation was that the key questions could 
not be pursued due to lack of available data. Hence, the authors suggested further research particularly on the role of 
technology in enabling a shift in teacher self-perception and pedagogy. 

By the beginning of the present decade, the benefits of SCDV projects were well documented in the world of 
academia and the benefits were acclaimed not only by the researchers and tutors but the curriculum designers as 
well. Hafner and Miller [2] conducted an exploratory study on the syllabus design and implementation of English 
for Science and Technology course at a university in Hong Kong in 2011. The participants were science students of 
undergraduate level. The course synthesized elements of project-based learning and a framework for multiliteracies 
to develop a strong learner autonomy focus. The key course component was a student-centered digital video project 
in which learners created and shared a multimodal scientific documentary. Diverse technologies and Web 2.0 
platforms (including YouTube and Edublogs) were integrated into the project in order to to highlight the potential of 
technology rich learning environment to make suggestions for best practice. The findings confirmed that students 
took advantage of the technological environment in order to exercise high degrees of autonomy. The researchers 
argue that students capitalized on the DV project because it engaged them in multimodal media and online 
environment which they considered meaningful. Students found authentic universal audience to showcase their 
creativity via online platforms. The proposed suggestions are: “language educators may draw upon the architecture 
of such spaces in order to design opportunities for autonomous learning in formal contexts” [2]. Student autonomy 
was the focal point of Halfner and Miller’s study which was later stressed by other researchers in the ICT field too.

Extensive research on SCDV is conducted in the area of teacher training. Killi, Kauppinen and Laurinen’s [15] 
study, examined pre-service teacher students’ learning experiences while engaging in multimodal literacy practices 
and using ICT, together with learning of the course content on digital literacy. DV creation was used as a study 
method with the aim of empowering prospective teachers to use digital and multimodal literacy practices in their 
own teaching. Thirteen students from the Faculty of Education participated in the course. The students were 
assessed on the videos created in small groups. The students were expected to convince a pedagogical target group 
on the usefulness of a teaching method or need for a reform. The instruments used to collect student feedback were 
questionnaires and written self-evaluations on their learning. The students reported that multimodal literacy 
practices broadened their notion of texts and literacy. The authors recommend a prolonged intervention that can 
offer teacher students with experiences on creating knowledge with varying digital tools. 

Another study in the field of education was conducted by Xu, Park and Baek [16].It was a quasi-experimental 
study to examine the effects of DS on writing self-efficacy on 64 undergraduate students of National University of 
Education, South Korea. Participants were divided into two groups: one created stories in a virtual online 
environment-Second Life; and the other created stories offline. The findings revealed that the technique of DS can 
be used effectively to teach writing and students were able to think critically, work collaboratively and improve 
communication skills. However, it was noted that virtual DS was more effective than offline DS. This is one of the 
studies that differentiates it with others in comparing offline and virtual DS and gave an added dimension to the 
practice of SCDV.



According to Kearney [17], the value of DV tasks has been espoused by numerous researchers and learning 
design for expert-generated videos have been developed but there is a dearth of pedagogical frameworks for 
facilitating learner-generated DVs. Abundant data were collected through Schuck and Kearney’s study on various 
stages of SCDVs in 2004.Then,Kearney carried out another qualitative research in 2008, investigating the potential 
of SCDVs where he explored varied aspects of DV tasks in teacher education. Drawing data from two studies, 
review of literature and collaborative reflection among subject and pedagogical experts, the paper describes the 
development of a learning design for SCDV and issues were raised relating to future iterations of the design. After 
Robin (2008), it was Kearney who emphasized the need for a theoretical framework and took it up further in his next 
study [1].

As a continuation to the study mentioned above [17], Kearney, along with Jones & Roberts [1] introduced a beta 
generic learning design, including a LAMS-based template for SCDV projects- Ideas Videos or iVideos in Sydney, 
Australia. These advocacy-style short videos are designed “to evoke powerful experiences about educative ideas” 
[18].The authors describe a learning design representation and an associated pedagogical planner for a teaching 
approach. The design emerged by drawing on data from Kearney’s previous study on teacher education. The 
guidelines are adopted from Wong et al. [18] who provided the rationale and discussed guidelines on group learning 
strategies, feedback procedures and the teacher’s role. A case study was conducted on 33 volunteer pre-service 
elementary education students and their tutors from two classes in two successive years (2010 and 2011) on the title 
‘Current Issues in ICT in education’. The pre-service teachers followed the pedagogical framework provided by 
Kearney [17].They concluded that “iVideo tasks are accompanied by unique pedagogical challenges, so guidance is 
needed on aspects such as teacher roles, peer learning structures and assessment procedures” and suggested more 
discussion on design-based pedagogies which shed light on features of different genres of DV tasks. The researchers 
used a pedagogical planner for their iVideos, thus strengthening their work on the theoretical aspects of SCDV 
integration.

Greene and Crespe [3] analysed the perceived value of college student created videos as a tool for enhancing the 
student learning experience in 2012. Two undergraduate business courses comprising accounting and marketing 
course were examined at a North-Eastern state university in United States. Marketing students created videos as part 
of their grade assessment while for the accounting class it was an optional extra credit assignment. A mixed method 
approach was adopted .Qualitative responses were collected on students’ experience with video creation. Descriptive 
statistics were gathered to assess student satisfaction and appreciation for the video creation experience. The results 
indicate a positive response from students who created videos. The students appreciated the video experience and 
found it relevant, entertaining and helpful in reinforcing concepts taught in class. This study was unique in its 
approach since it purely aimed at enhancing student experience and was successful too. 

EFL is one of the most creative fields of teaching and learning and DS has found a natural home there. Reyes, 
Pich and Garcia [19] investigated the efficacy of DS in a didactic sequence to work on linguistic routines like 
greetings and leave takings. The participants were the first year students from the Faculty of Education at the 
University of València, Spain. The twofold aim of the project was: to improve the students’ ability to adapt their 
language skills to specific situations that arise in daily interaction, and to design a didactic sequence that included 
DS as a pedagogical tool. The researchers designed a didactic sequence comprising a range of workshops. The 
sequence ended with the students’ final project which was a digital story of what they learned. The final production 
“highlighted a clear improvement in the use of linguistic routines, as well as in the use of more complex structures 
and of varied expressions used to open and close a conversation” [19].The other promising features of DVs that 
emerged include motivation, and cooperation among students. However, this study emphasizes the role of the 
teacher at every step of the way with workshops being arranged throughout the course which is in contrast to other 
studies such as Hafner and Miller’s [2] and O’ Neille’s [14] which stress learner autonomy. The authors recommend 
for other scholars to generate more didactic sequences based on their model.

Jarvinen and Jarvinen’s [20] study was conducted on first year neuroscience students of Emannuel College, 
Boston. A total of 257 students were divided into three cohorts: i) Conventional Approach (CA)with 55 students 
where traditional lectures and web based animations were used; ii) PowerPoint Approach(PPT) with 175 students 
who completed a group PowerPoint project in addition to the conventional approach; iii)Digital video Approach 
with 27 students who produced a video describing neurotransmission as an additional supplement to PPT. The 
project resulted in a better understanding of the neurological process at multiple levels, as defined in Bloom’s 
revised taxonomy, when compared to students who were taught using traditional approach. A high level of 



confidence in the ability to apply this knowledge in later classes was noted.  The authors concluded that this practice 
offers a high degree of flexibility in teaching difficult concepts and can be incorporated in higher level courses 
which has been stressed by researchers like O’Neill [14].This study established benefits of SCDV in another 
complex field, i.e. neuroscience. 
 

Having understood the power of SCDV in developing students’ language skills, motivation, cooperation, 
autonomy and related study skills, the author conducted an exploratory study on her students [21].The study focused 
on the design and implementation of SCDV project on 57 Engineering students opting to study English for 
Communication, a module offered to the third semester students during Spring, 2013. The practice was introduced as 
a course requirement and was an assessed assignment with 20% weight The aim of the project was to orient students 
to the ethics of advertising; develop research and presentation skills; develop language skills and collaborative skills; 
enrich vocabulary; and enhance creative thinking skills. The students created short commercials on products decided 
with the mutual consent of the group members and due approval from the tutor. Some groups used their own 
cameras and the group members themselves acted while the others created videos through pictures using 
‘Moviemaker’ and other such programmes. The students produced excellent videos. The project culminated in a 
written report and a presentation where students shared their experiences and showed their videos. Some of them 
later published their videos on Youtube. Student questionnaires, focus group interviews, online forum , teacher’s 
journal and observers’ comments were used to assess the practice. The project received exceptionally positive 
response from students as well as observers though there were minor issues with some groups such as time 
management and non-cooperative team members. 

17. Concluding Discussion

A comprehensive review of the studies establishes the fact that integration of SCDV and DS in teaching and 
learning has positive outcomes. In most of the cases, students appreciated their experience and found it relevant, 
entertaining and useful for understanding and reinforcing concepts taught in class. From the teachers’ end also the 
practice has been appraised positively with a mention of numerous benefits including: learner autonomy, 
collaboration, motivation; digital literacy; conceptual understanding; language development; critical thinking; and 
collaborative skills, provided technologies are sustainable. However, there are some downsides also, though very 
few researchers have reported these, which include: student difficulty in producing original work; intellectual 
property issues; assessment problems; correction of mistakes for language teachers (Bran, 2009)[13], technical 
glitches; group clashes and scheduling conflicts [21].To improve upon the existing practice, TPCK framework needs 
to be adapted to the suitability of course content for enhanced outcomes(Robin,2008)[4].In addition ,to develop 
enthusiasm among teachers, support technologies need to be consistent and training on ICT use might be required in 
some cases. 
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Abstract

Based on the many advantages related to openness, flexibility, stability and licencing freedom, free software programmes are 
becoming more and more appropriate in the field of info-doc. The question that we present here refers to how we can use free 
software programs in the scientific management of documents and archives especially for special events such as elections in 
Tunisia after the revolution of 2011? What are the most important characteristics in common between this software and archives 
and records management?
The software that has been used in this area called “Greenstone” and digital electoral resources that we developed in this study 
show that these free systems, despite everything that surrounds them from obscurity to the level of the economic model and the 
level of development, are only able to answer the problems of the principle of access to information as well as save documents in 
the long term as an essential community development and to preserve the memory of the people.

In this study, we are trying to advance the history of free software systems, their advantages, their economic model and the 
context of their emergence in libraries and information centres. We also provide an example of the use of this type of software in 
both the documentation and management of the experience of elections in Tunisia, this unique experience that came after the 
revolution of 2011.
Keywords:free software; records management;digital document; economic model of  free software;Greenstone

Within the framework of the development of the project management of digital libraries and documents, the tools 
and software programmes for processing and dissemination of information are more than essential. Among these 
software solutions, we can mention, in principle, two main categories: private software (or proprietary) and free 
software (open source). The latter have triggered, in recent years, the attention of many institutions and users thus 
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providing the best way to reconcile the individual interests and collective efficiency [1].

We can talk about the interest in these products from two points of view: the first element is linked to the economic 
and the second is linked to the structural aspect related to the evolution of the computer industry. In the field of 
information, there is an increasing interest in these types of software for different reasons that are specifically related 
to the nature of this area; and perhaps the most important causes relating to the permanence and accessibility of such 
documents. We can also talk about the other technical reasons going in the same direction, especially when we know 
that almost all the information centres are computerized and thus raise the following points:

- Renewed documentary information system presents itself every 5-6 years either because it no longer fits the 
needs of the institution or because the owner has disappeared; 

- The modus operandi of information centers is not static, and is, therefore, always in constant search for 
technological innovations that can bring added value to the work [2].

This confirms that the open solutions (free) fully meet the technological changes imposed in the libraries at the level 
of the purchase price , especially at the level of the fundamental issue relating to the deportation of data which have 
become easy thanks to free access to source code software and the ability to adapt to the needs of users.

Based on the many advantages related to openness, flexibility, stability, and licencing freedom (although the term is 
not entirely true), the free software systems enjoy today with an interesting experience supported by the services 
offered by Web 2.0 which encourages and facilitates the exchange of experiences and ideas through collaborative 
work techniques such as social networks, blogs and wikis, etc.

The problematic we ask here refers to how free software devices can answer the concerns of information’s 
specialists related to the management and quick, wide and secure access of the different electoral information flow 
as well as the long-term preservation and what are the most important characteristics in common between these programs 
and archives and records management?

 In this study, we are trying to advance the history of free software systems, their advantages, their economic model 
and the context of their emergence in libraries and information centres. We also provide an example of the use of 
this type of software in both the documentation and management of the experience of elections in Tunisia, this 
unique experience that came after the revolution of 2011.

1- Brief history of free software

The first companies of computer manufacturers such as IBM and Digital Equipment Corporation (Digital Equipment 
Corporation) had experience in the formation of groups of users, in such contexts where there are neither ways of 
training nor the resources to do so, and therefore the exchange of experience was the basis of their work. Informatics 
software at that time were not a source of income compared to equipment and supplies and thus sharing the source 
(source code), and changes to the software were not happening without effect on the image of the product and not on 
its revenues. This situation continued for a long time and the exchange of software was developed more and more in 
professional and academic circles, supported by the UNIX project  until the early seventies (1970). Besides, there 
have been laws to achieve competition in the area urging the manufacturers to define prices for the software on the 
unit, allowing the emergence of the so-called software publishers after fifteen years with the advent of IT 
(Information Technology). Thus recorded early eighties restrict access to source software by manufacturers and 
involve software in the work subject to copyright (copying in software has been outlawed). These software systems, 
which are found in constrained conditions are becoming the norm and the other was a mutual freely incorporated 
into other commercial products and become closed.

In 1983, Richard Stallman, a researcher at the Artificial Intelligence Laboratory at the Massachusetts Institute of 
Technology, established the GNU project (GNU), which aims to install monitoring system which is in configured to 
UNIX  and ensures upgrading software programmes  non-viable for  exchange or sharing. Then he founded the 
company in parallel to support this project, called the Free Software Foundation (Free Software Foundation). The 
objective behind the establishment of the copyright, which guarantees the right to sharing software, and the result 
was the emergence of GNU General Public License (GPL: General Public License), the first free license also called 
"copyleft " (freedom to modify, study, distribute, and delete, but not to make the software monopoly). The invention 
"copyleft" was intended to maintain the software license under certain laws that prevent any possibility to make 
them less free when traded.

In 1997, a new concept in the world of software emerged with regard to the "open source".  The purpose of this 
designation was to get away from the idea of  "free" derived from the word "free", which was not perfectly matched 



to aim it through free software. This new direction for the open source movement was scary in the beginning of the 
investors "who believe in this movement political struggle against the largest software publishers" [5], but managed 
to insert the free software in the world of money and the software industry. In 1998, it appeared under a new label, 
"OSI Approved" from "Open Source Initiative" (Open Source Initiative) Created by Steven Raymond and Bruce 
Barnes.

2- What is free software?

The introduction of a specific concept of free software is not as simple as we might think. The ambiguity of the term 
comes mainly from the word "free" which can be confused with the "free right " or " Free" and even "from the 
public domain". In computer language, at least three concepts are evoked when we think of "freedom". The first is 
the concept of "freeware ", which means that the software is freeware and commercial redistribution is prohibited. 
The second concept associated with "experimental software", which aims to develop software under the free 
distribution but is limited in time or in jobs and keeps the full version not free. The third concept, software that 
relates to the public domain, which is software that have expired rights. The common denominator between these 
three types is the lack of access to the source by the users [BER 05].

To these three concepts, Richard Stallman added another term called " free software " or "open source", which 
focuses on the liberation of the source code and free cost, even if " free software "were in essence free despite the 
fact that there are some " packages " have prices (especially for Linux distributions) that contains the CD-ROM and 
manual and sometimes the number of days of training and assistance [BER 05].

According to the Free Software Foundation, four fundamental freedoms should be available in the software even 
consider it free and open: 

- The freedom to run the program, for any purpose (freedom 0). 
- The freedom to study how the program works, and to adapt it to your needs (freedom 1). 
- The freedom to redistribute copies so you can help your neighbor (freedom 2). 
- The freedom of the software development and deployment of changes and developments for the benefit of 

everyone (freedom 3). 
All of these freedoms must be accompanied by the right of access to the source code as a basic condition which is 
irreversible.

3- Free software and intellectual property

No one today can ignore the fact that software is a product which can be manufactured and marketed independently 
of the physical environment (we mean mainly computer, knowing that there are other rules that material can 
software be incorporated) in which we use the software, however, the software is a product which has special 
quality. In terms of cost, the big part regards to development not to redistribution of production, as is the case for 
other traditional industrial products. In terms of the nature of the product, the software is considered a technology 
rather than a traditional commercial product, and thus the way of its marketing is not traditional because the product 
itself is not for sale, only the right to use by license is for sale. " So it makes sense that software is different from the 
technology of production in terms of compensation, as well as in terms of the protection of intellectual property " [1] 
.

In another context, the software also differ from other commodities in the market in terms of the path of production, 
which resembles rather to homogeneity and the order of the logical components in the context of information 
processing and not in the context of the production of products . In this context, Richardson [RIC 97] distinguishes 
the four main features in the software industry:

- The marginal cost to use technology: whatever the number of users, the cost of software development 
remains the same;

- A high rate of innovation: this explains the decrease in the validity period of the products;
- The effects of the network: software is useful only in the context of  its use with other products;
- The role of standards: the software is not functional only in association with the logic of compatible 

technological environment.
In the context related to issues of intellectual property of software, we mention two solutions which are not mutually 
exclusive [1]: standardization and free access to the source code of the software. The first solution answers the 
question regarding the interoperability of technologies and represents a tool for coordination within the industry, 
thus blocking the establishment of concentration and dominant positions. The second solution is based on free 



software in its approach to the sharing of knowledge and aims to develop the supply of software products by the fact 
that everyone gets involved in the construction of the group. 

4- Free Software and economic model

Free software, as a cooperative organizer, had evolved with the Internet. In fact, the number of users, individuals and 
companies, continues to increase. This organization of the "free" production has become a real competitor for the 
private production, despite the difference in logic. "This success depends undoubtedly on taking seriously into 
account the needs of users and good management of standardization process" [1].   On the Internet, many free 
applications are made available on a large scale unmatched level of use (Apache, Sendmail, PHP, Linux, etc.). All of 
these tools have become standards in the world of computer engineering as well as in the field of knowledge 
management.

Based on the above, we can say that the Internet has played a catalytic role not only in the development of free 
software, but also in the outsourcing of IT systems and the need for productive play a big role in this trend. The 
model of free software has changed the depth of the relationship between publishers, distributors and service 
companies, which led to the birth of a hybrid companies (based on the deployment and distribution of software and 
its integration in a manner addressed to the service economy) [4] . Publishers ‘income derived from the needs of 
standardization requested by users, while revenues of distributors come from training and support service and 
service companies’ income come from installation and integration of software and services.

Faced with this profound change in the relationship between the various stakeholders in the software, we can 
identify some of the economic models based on what the methods of marketing offers to its customers by 
professionals [4]. These models "reflect in the model of their sales all or part of the professional characteristics of 
the value chain of "free- form":

- Publisher model (dual license or asynchronous licenses) ;
- Model value-added distributor;
- Model ASP (Application Service Provider); " Application Service Provider "or" service provider on the 

Internet";
- A form of value-added services;
- Hybrid model integration. "

Insofar as the first model on the publisher is concerned, it includes new "liberal" actors such as what is the case for 
the publisher of MySQL and old who have changed their economic models. This model aims to develop a standard 
model available to the user, where the latter does pay only the new versions for a period of up to 12 months in 
extreme cases. During and after the new version out, older versions have to be published. Publishers revenues come 
from services produced: maintenance, support, resale and assistance, to name but a few.

The second model, the value-added distributors, these last live from selling physical media (CD-ROM and 
documentation ) of their operating system in large quantities, as well as training and technical support.

Concerning the third model on ASP application services provider, we find companies that offer, according to a 
strong demand in the market, information technology services and operational applications, especially in the form of 
rental or subscription of users through the Internet primarily via HTTP. Free form helps these companies to reduce 
infrastructure costs.

The fourth model includes value-added services companies including consulting, training, engineering, and so forth. 
Relying on a wide range of tools derived from the free form and the experts participating in free societies.

Finally, the hybrid integrator model, we find providers that federate offers products and offers services to customers 
while ensuring the consistency of all offers. Revenues from these providers come from the resale of technologies 
and services implementation for customers.

5- The context of the emergence of free software in libraries and information centres

The information managers are forced to follow different evolutions that considerthe document as an object of work 
and accelerate more and more with information technology. Since the advent of the first documentary databases, we 
can talk about content management, dematerialization of documents, published online, syndication resources, 
collaborative work, and so forth.

These technological developments have affected everything that has to do with the document holder, place of 
access, structure, treatment and how to create and access. Furthermore, the object that confronts such technological 



developments which is the digital document has completely changed the traditional practices of collection 
development, preservation and access. Indeed, the research questions and sorting information is no longer the 
exclusive domain of information specialists, but rather the general public [5]. Increasingly, we are witnessing more 
and more convergence of the information professions: archivists and librarians are called today to share the same 
practices and bring in their expertise. They "are now faced with the need to adapt their missions to the increasing 
production of dematerialized documents and their direct access via the internet" [5].
In addition to this convergence in practices and know-how, we can also observe a convergence in technologies and 
the convergence confirm more information job. These technologies are expected to resolve common issues related to 
the dematerialization of information and support, long-term preservation of documents and ensuring their usability, 
processing and structuring of information, and provision of document readers, etc. It is in this context of job 
convergence through professional practices and technologies that are developing open source software in libraries 
and informational environments in general. These software systems offer flexibility, low cost and a high degree of 
standardization. They "appear in the eyes of information professionals as iconic tools of technological innovation" 
[5] 

6- The use of free software in the archive Tunisian electoral process 

Tunisian elections are an important event not only at the political and social level, but also at the level of records 
management and archives sector. These election have formed a real revolution at the level of our perception to 
information systems and document management, which the sudden and speed process of which raised many 
questions about how to keep up its procedures and keep all the documentation that came with the electoral process 
as a national treasure and the memory of the first free and fair elections in Tunisia to future generations. The 
problem posed is how to archive such extraordinary events that resemble to the wars, floods, and this brings us to 
the need to develop prior plans to records management (contingency plans) and map to sites of documents 
production and clear signs of vital documents .

6.1 The selection of the system 

The choice of software for document management in any organization is not an easy or simple process. It must be 
subject to identify objective measures. In addition to that, it must be preceded by identifying needs and 
understanding the general context and identifying all types of documents and determine the vital documents, 
including the knowledge of all stakeholders in the process of the document in and out of the institution. The process 
of converting documents or paper files to digital documents generally includes material preparing of documents, 
scanning, indexing and quality control, but for us it must also include the process of digital archiving , which aims to 
" preserve the information that has probative and legal value. This archiving has two main objectives: maintain the 
probative documents in the context of administrative controls, and being able to produce legal facts which will be 
used as authentic documents in the case of conflict "[6].

The choice of the system must be in accordance with a set of specific criteria which are generally related to 
openness, security, and transparency, and to unify and support the various formats. These standards are often 
available in the free software which shares a similarity with information services on at least three levels:

- The ability to adapt and evolve;
- Free access to information for all;
- The culture of participation and giving.

After studying Offers Free Software specialized in document management, we have selected Greenstone software 
specialized in the management of digital resources and collections [7]. This software was established within the 
scope of the digital library project in New Zealand at the University of Waikato. This system is considered part of 
the family of free open source software and has been developed and distributed in cooperation with UNESCO and 
the Human Info Society to form digital collections and published them on the Internet (Intranet , Internet), or 
otherwise off-line (CD-ROM). This system provides interesting features in the area of documentation and archives 
like full-text indexing and based on metadata associated with documents , and a variety of options in searching and 
browsing , and management of various file formats such as : HTML, PDF, DOC, RTF, e-mail , and the full text , 
plain text , PPT , images, audio , video. It also provides the potential for expansion and adaptation in line with the 
new requirements as well as the integration of different collections, even though organized differently.

6-2 Establishment of information system
The main purpose of archiving the electoral process is to keep the vital documents, namely those that "provide 
continuity or recovery operations, rights and obligations during or after a period of crisis and whose disappearance 



(...) would have serious consequences and irreparable" [8] . For the Independent High Authority for the Elections 
(ISIE), it was not difficult to locate essential documents which somehow are particularly sensitive, strategic and 
unique documents. We quote here four examples: 

- The minutes of voting and sorting have, alone, the election results; 
- The minutes of meetings of members of the central authority and regional bodies that contain all the 

decisions for the elections;
- Lists of voters and especially that of unregistered and whose names do not appear in the lists from the 

database of voters;
- Records of electoral law that contain the answers to all changes in the lists of registered and at the election 

results.
Using software Greenstone, we were able to digitize and develop a database containing five collections accessed 
through a common interface Greenstone (Fig.1). These collections related to documents of the Independent authority 
of elections concerns:

- A press review paper containing 7742 items published on the ISIE, members of the ISIE and political 
parties between March and November 2011: It is a journalistic summary of  60 Tunisian newspapers; 

- A review of online news containing 671 documents published between August and December 2011; 
- All legal documents (21 documents) relating to the establishment of the ISIE, its powers and procedures of 

the electoral process; 
- Audio-visual records (67 records) for 8 radios and 2 television channels containing interviews and 

discussions with the President or members of the ISIE; 
- All minutes of voting and sorting of all polling stations different constituencies within the country and 

abroad (about 9000 minutes of three pages of A3 format).

Fig. 1: Main interface of digital collection of ISIE (Greenstone)

All these collections, especially those that were on paper, were scanned in PDF format and then converted to PDF/A 
format (Fig. 2). This format allows us to preserve the formatting of the document (fonts, images, graphic objects ...) 
and whatever the application and platform used to read it. PDF/A is now an international archival standard (ISO 
19005 standard) for optimizing the hardware and software independence and self-documentation.

Fig. 2: Research interface of documents in PDF format
It should also be noted that all integrated documents into Greenstone are indexed through the standard Dublin Core 
metadata while enabling the full-text indexing.
If the experience of elections in other countries did not pose particular problems, the situation is completely different 
in Tunisia: several anomalies in the presentation of election results have been reported, prompting some users say 



that the election results were falsified. This is partly due to incompetence at the presentation of electoral data and 
secondly distrust installed in all Tunisian overlooked Tunisian elections as all the past elections before October 23, 
2011 were falsified. Our answer to this problem is to establish an open scanned probative value documents of 
election results (Fig. 3): minutes of voting and sorting and summary tables of votes established by assembly centers 
access results in different constituencies.

Fig. 3 :  Collection of minutes of sorting and voting
The research of the vote results could be done by the minutes ‘code that represents a unique identifier and composed 
by regional authority code, followed by the code of the delegation, followed by the code of the vote office, and 
finally followed by the number the room where the voting took place (Fig. 4).

Fig. 4 : Research of vote result by minutes code

Conclusion:
With the participation of many volunteers and improvements with virtually no cost, free software programmes 
benefit from several advantages that can make a number of vendors of proprietary software envious. They are more 
reliable because they contain fewer bugs not to mention the fact that their more transparent source codes make them 
less greedy in terms of computing resources [9]. In addition, the strengths of free software do not lie in the fact of 
not paying a license, but in the flexible product that we can complete, modify and adapt to their needs. It is in this 
context that free software devices are undergoing an impressive growth in the world of libraries. Relations between 
librarians and vendors have moved from an unequal relationship to a service relationship. Free software and 
librarians share the same principles: information sharing and culture of giving. Both parties have open access and 
the values of intellectual freedom. Support free software in a library is the symbol of social equity and the 
distribution of knowledge.
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Abstracts

It is becoming increasingly difficult to ignore the influence of the internet on the attitudes of young people. Certainly, having 
the ability to communicate with a large number of people online may increase the possibility of practicing cyber bullying or 
being a victim of such practices. This study aims to explore the extent to which young Omanis are experiencing cyber bullying 
with a view to finding ways to counter this phenomenon. To achieve this aim, an online questionnaire has been distributed among 
young Omanis. The results indicate that young Omanis are not highly involved in cyber bullying activities. This study will 
contribute to the assessment of how technology is used in Oman and will attempt to provide clear guidance as to how to counter 
and prevent the expansion of the negative effects of new technology. In particular, it hopes to ‘raise the flag’ and highlight the 
importance of spreading awareness of the danger of being dragged into virtual communication that might lead to cyber bullying, 
which in turn might lead to undesirable psychological and social consequences.

Keywords: Cyber bullying; Internet negative activities; online harassment.

18. Introduction

Nowadays, young people are surrounded by and are active participants in a wired and wireless IT-enabled world. 
Increasingly, they are using their mobile phones and other portable devices to access the internet and to interact with 
one another [1]. This high involvement of young people in online activities increases the possibility of experiencing 
many digital issues, one of the most significant being cyber bullying.

Cyber bullying is often described as entertainment; youngsters might just want to have a bit of fun, so they use 
technology instead of face-to-face [2]. McQuade III et al. [1] argue that cyber bullying represents a transformation in 
traditional bullying methods that are continuing to change along with the digital technologies, which are radically 
changing our world in many ways. That is, cyber bullying can occur through electronically-mediated 
communication [3]. In fact, television news and newspapers reported that cyber bullying experiences among young 
people are on the rise [4].

Undoubtedly, youngsters who are quickly becoming social computing experts and who have created online 
digital content are also more likely to report being cyber bullied [1] which means that this problem is growing side 
by side with the increasing use of technology. Significantly, the nature of new technology makes it possible for 
cyber bullying to occur secretly, to spread rapidly, and to be extremely difficult to get rid of, once posted on the 
internet [5]. 

This research aims to study the extent to which young Omanis are experiencing cyber bullying, to increase 
awareness about it, and to suggest appropriate solutions and recommendations to counter and prevent it.

* Corresponding author. Tel.: (+968) 24141858; fax: (+968) 24413977.
E-mail address: u090274@student.squ.edu.om

http://www.april.org/sites/default/files/documents/200712-modeles-economiques.pdf
http://www.journaldunet.com/juridique/juridique040316.shtml


Many studies have been conducted to investigate the cyber bullying phenomenon. Although the literature covers 
a wide variety of such studies, this review will focus on four major themes. These themes are: (1) the types of cyber 
bullying, (2) the extent to which young people are experiencing cyber bullying, (3) harm resulted from cyber 
bullying, and (4) solutions and recommendations to counter and prevent cyber bullying. 

This paper has been organized as follows: the following section provides the literature review on cyber bullying. 
Then, Section 3 describes the methodology of the study. Section 4 analyses and discusses the results of the study. 
Section 5 concludes the study. 

19. Literature Review

“Bullying” is an aggressive, intentional act or behaviour that is carried out by a group or an individual repeatedly 
and over time against a victim who cannot easily defend themselves. However, ‘cyber bullying’ is the act or 
behaviour in which the aggression occurs through modern technology such as the internet, via computers or mobile 
phones [6]. Further, Tokunaga defined cyber bullying as any behaviour performed through electronic or digital media 
by individuals or groups that repeatedly communicate hostile or aggressive messages intended to inflict harm or 
discomfort on others [3]. In point of fact, Campbell  states that cyber bullying is a phenomenon that young people 
seem to be increasingly using to harm others [7].

Most early studies of cyber bullying were focused on explaining the different types of cyber bullying. Obviously, 
there are different types of cyber bullying based on the specific medium that is used, such as internet versus mobile 
phone bullying, or applications such as instant messaging versus email bullying [8]. In the same way, Campbell 
demonstrates that bullying can occur through email, text messaging, chat rooms, mobile phones, mobile phone 
cameras, and web sites [7]. On the other hand, it is clearly stated by Smith, P.K., et al. that phone calls and instant 
messaging are the most frequent types of cyber bullying [2].

Many researchers have stated that approximately one-third of undergraduate students have reported having been 
stalked over the internet. Moreover, they have received text-based name calling, and the use of rude language and 
personal attacks have been discovered in computer-mediated communication environments [5].

Several surveys have been conducted in order to explore cyber bullying issues. In 2002 a survey was conducted 
in Britain which showed that one out of four youngsters aged between 11 and 19 has been cyber bullied. Another 
survey carried out in New Hampshire, USA in 2000 found that about 6% of young people had had the experience of 
being harassed online. Furthermore, cyber bullying is becoming an increasing problem among school-age children 
in Australia, with 11% of Australian students identifying themselves as cyber bullies and 14% as victims [4]. 
Additionally, a survey conducted in Canada reported that a quarter of young Canadian internet users said that they 
had had the experience of getting messages telling hateful things about others [5].

Undoubtedly, young people who experience cyber bullying will suffer different kinds of negative consequences. 
Generally, having the opportunity to connect and share information online goes along with opportunities to be 
harmed or to harm others online [1]. Besides that, Smith, P.K., et al. investigate the difference in impacts of 
traditional and cyber bullying by explaining that distributing abusive images of the victim widely in the peer group 
would have a much stronger negative impact on the victim than traditional bullying [2]. Many young people have 
experienced sexual harassment over the internet [5]. Furthermore, several children and teenagers have reported 
experiencing harm, both psychological and physical, after being bullied through electronic devices [3]. Hence, 
countering and preventing cyber bullying must be taken seriously in order to control and prevent its possible harm.

Cassidy et al. suggest some solutions to prevent cyber bullying: (1) setting up anonymous phone-in lines; (2) 
developing programs to teach people about cyber bullying and its effects; and (3) punishing people who participate 
in cyber-bullying [9]. Smith et al. report that the most popular strategy youngsters advocated for cyber bullying was 
avoidance: “blocking messages or identities, or changing one's email address or phone number”. Furthermore, the 
cyber bullying victim can tell someone in order to get help [2]. 

A major practical step to counter and prevent cyber bullying is to increase awareness among young people, since 
many of them are not aware of the varied potential of mobile phones and the internet [2]. 

Cassidy et al. recommend that educators, academics, policymakers, and legal specialists should develop 
effective policies and practices to counter the problem of cyber bullying [9]. Certainly, the use of technology must 
be used appropriately. Thus, teachers and administrators must be knowledgeable about the extent to which cyber 
bullying is occurring and its various forms in order to develop appropriate preventative and intervention strategies to 
ensure the safety of all students [5]. 

As indicated earlier, cyber bullying should be included explicitly in school anti-bullying policies and anti-
bullying materials, and in teacher training materials for anti-bullying work, and guidance should be provided for 
parents, children and young people [2]. 



In brief, young people’s involvement with each other on the internet is part of their everyday lives. The usage of 
mobile phones and the internet has become completely uncontrollable among young people, even though it could 
cause real harm to them. Cyber bullying is one of the most significant ways of harming young people. This study 
will therefore carry out a detailed exploration of this phenomenon. 

20. Research Methodology 

This study investigated the cyber bullying phenomenon among young people in Oman. Generally, the research 
aims to fulfil the following five objectives:

1. To assess the extent to which young Omanis are engaged online. 
2. To identify the most targeted media for practicing cyber bullying.
3. To analyze the extent to which young Omanis are experiencing cyber bullying.
4. To identify the harm done to young Omanis by cyber bullying.
5. To provide recommendations to counter and prevent cyber bullying.

A web-based questionnaire was conducted to achieve the objectives of the research. The questionnaire was 
divided into five sections: demographics, the extent of online involvement, cyber bullying experience, solutions for 
cyber bullying, and feedback. A total of twelve closed questions and one open-ended question were included in the 
questionnaire. The sample of the study was 96 young people, 27 male and 69 female from Sultanate of Oman. 

21. Findings and Discussion

After collecting the data through the online survey, it was analysed to investigate the cyber bullying phenomenon 
in Oman. Table 1 shows the participants' general information.

Table 1: Respondents Demographic Data

Category Percentage (%)

Gender

Male 28

Female 72

Age

17 years or less 5

18- 24 years 77

25 years or more 18

Although the aim was to have an equal number of male and female respondents, it is apparent from this table that 
there are more female respondents than male respondents. The majority of respondents (77%) are aged between 18 
and 24, which indicates young people of college age.

According to the first objective of this study, which is assessing the extent to which young Omanis are engaged 
online, it was found that 48% of respondents spend only 1-5 hours per week using the internet. However, 28% of 
them spend 6-10 hours and 24% of them spend 11 or more hours per week using the internet. This result shows that 
the majority of young people in Oman are highly engaged online, the time spans varying. 

On the other hand, when we asked them about the media most used to access the internet, 80% of them replied 
that they access the internet through their mobile phones, whereas 20% are either using their personal computers or 
their school, college, or work computers. This percentage gives an indication of the increasing involvement of 
mobile phones in young people’s lives.

Regarding the extent to which young Omanis are experiencing cyber bullying, the majority of respondents (93%) 
commented that they have never practiced cyber bullying on others and only 7% have bullied someone online. 
However, 34% of young Omanis have been bullied online whereas approximately 66% have never been a victim to 
cyber bullying. In order to link these results with the religion aspect, participants were asked whether they thought 
that religious beliefs could influence attitudes towards refraining from, or practicing, cyber bullying. 84% of young 
Omanis agreed that religious beliefs were a significant factor that could help to prevent such practices, while only 
16% disagreed with this statement. 

In order to identify the most targeted media for practicing cyber bullying, respondents were asked to state through 



which media they had experienced cyber bullying. 67% of respondents answered that social media sites are the most 
targeted media for practicing cyber bullying. This could be because on social media sites there are a huge number of 
diverse people who can participate in cyber bullying activities. In addition, 18% said that emails are used to bully 
others online. However, only some people (12%) said that mobile applications are a good tool for practicing cyber 
bullying activates. 

Regarding the harm that young Omanis might incur from cyber bullying, about 45% have suffered psychological 
harm and 24% have suffered from social harm. Surprisingly, the respondents pointed out that they had never 
suffered from financial or physical harm because of cyber bullying.

When asked about their suggestions regarding what actions to take to avoid becoming a victim of cyber bullying, 
their answers were as follows:

 Do not reply to unknown senders (36%)
 Do not share private information with others online (27%)
 Be careful about any communication that you do not trust (27%)
 If you feel that you are being targeted, inform the IT security at your institute (3%)
 Others (6%), for example, stop using any social networking site.

The following are some suggestions to counter and prevent the expansion of cyber bullying:
 Put in place appropriate rules and regulations to punish people who are caught practicing cyber bullying 

(66%)
 Conduct a national campaign to raise awareness about cyber bullying and its negative side effects (19%)
Set up anonymous phone-in lines (6%)

22. Conclusion

The purpose of this study was to explore the extent to which young Omanis are experiencing cyber bullying and 
to provide solutions to counter and prevent this phenomenon. The most obvious finding which has emerged from 
this study is that cyber bullying has a low penetration rate in Oman, and that religious beliefs have a positive effect 
in reducing young people’s involvement in cyber bullying.

Many of the respondents indicated that social media sites are the most targeted media for practicing cyber 
bullying activities. Furthermore, the harm most experienced from cyber bullying by young Omanis is of a 
psychological and social nature. Respondents listed a number of solutions and suggestions to counter and prevent 
cyber bullying.

This study is expected to increase the awareness of young people regarding this issue when they use these new 
technologies. Furthermore, parents, academics, and policy makers should take the phenomenon of cyber bullying 
into consideration in order to prevent young people from bullying or being victims of such practices.
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Abstracts

Routing in MANET has become a critical task and a major research interest since MANETs are highly dynamic and mobile in 
nature. Besides finding an efficient route, promising secured routing is also vital. It is mostly assumed that all the nodes will 
cooperate in Packet Forwarding. In commercial and civilian applications this is not assumed. MANETs are affected by Denial 
of Service (DoS) Attacks. It is very necessary to provide certain mechanisms to preserve the cooperation amid different nodes, 
so that network performance should remain boosted up. 
The aim of this Research Paper is to discuss about the proposed genetically inspired SPGA algorithm that claims to promise 
efficient routing and the detection and prevention methods of preventing MANET from Denial of Service attacks through 
Immune Mechanism.

Keywords: MANET; Routing, Genetic Algorithm; Optimization; Denial-of-Service; Immune Mechanism.

1. INTRODUCTION

The journey to wireless network from wired network has been an overall trend in the past few epochs. The 
outburst of mobile computing and communication devices is ground-breaking change in our information society. 
We should be aware of that we are moving from personal computing age to the Omnipresent Computing. The 
nature of omnipresent devices makes wireless network the easiest solutions for interconnections. 

Even though considering a conceit of the wireless inventors for the invention of various wireless devices which 
are dynamic and highly mobile in nature and less expensive, security becomes a great concern. In answering to the 
debating question - “which is more secure- Wired or Wireless?” - The real answer is neither wired nor wireless. No 
network is truly secured. It is always theoretically possible for eavesdroppers to view or "snoop" the traffic on any 
network, and one should admit that it is also possible to add or "inject" unwelcome traffic as well. One of the major 
concerns in the Internet-based information society today is the tremendous demand for more and more bandwidth 
[17].
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Another milestone in the journey of networking is the Ad Hoc Network. MANET – Mobile Ad hoc Network 
grew attractive and a lot of research is being done on different facades. It is an infrastructure less network having 
no fixed base station. MANET is highly dynamic and known for its mobility.

In mobile networks, all communications are routed via the base station which acts as the router. Henceforth, 
they are called as one hop networks. Where as in MANET all the nodes in the network are moving i.e. topology of 
the network is dynamic so the nodes can act both as host as well as router to route information unnecessary for its 
use. This kind of infrastructure-less network is very useful in situation in which ordinary wired networks is not 
feasible like battlefields, natural disasters etc. The nodes which are in the transmission range of each other 
communicate directly otherwise communication is done through intermediate nodes which are willing to forward 
packet hence these networks are also called as multi-hop networks

MANET is unique because of its key characteristics like they are:
Dynamic topology
Limited Bandwidth
Energy constrained operation

Fig 1 demonstrates a simple ad hoc network [1].

Fig 1: Simple Ad hoc network

The objective of this paper is to address the three topics as listed below: 
• Security issues  in MANET
• Routing Issues in MANET.
• Proposed SPGA addressing both security and routing issues in MANET.

2. SECURITY ISSUES IN MANET

As MANET is non-centralized network the nodes perform both route discoveries and route maintenance in a 
self-organized way. There is no centralised management security. Because of this, MANET is more prone to 
various attacks such as Man-in-the Middle attack, Wormhole attack, Denial of service attack, etc. Before thinking 
of providing security in routing, let’s explore different types of attacks that are related to ad hoc networks. 

2.1 Active Attacks

Active Attacks are those where the attackers watches the network without disrupting the network operation. 
These compromise the confidentiality of the data and tell which nodes are working in promiscuous mode. Some of 
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the known active attacks at network layer are: Blackhole, Wormhole, Routing Attack, Information Disclosure, 
Denial of Service

2.2 Passive Attacks

Passive Attacks are those where the attackers disrupt the normal operation of the network by fabricating 
messages, dropping packets, replaying packets or tunnelling them to the other part of the network.  Some of the 
passive attacks are: Eavesdropping, Selfishness

As an attempt to mend some of the major security issues, there are 2 methods widely adopted. 

The first and a major solution are to use a trusted third party to ensure the security of every node [12, 13]. 
Unfortunately, this method collides with the self-organized nature of MANET. A different commonly used 
technique is focused on the mechanism of key management solution [14].  This method leads to computational 
overhead.   

3. Routing Issues in MANET

Performance of MANET depends on the routing protocol, battery consumption by the nodes. There are various 
QoS parameters which affect the performance like bandwidth delay, jitter, etc. Due to dynamic topology, routing 
becomes the major challenge in these networks because the bandwidth provided to the nodes at one point of time 
becomes unavailable if the nodes move from a particular position and go to other position. Moreover routing 
affects the performance of these networks [1]. Therefore efficient routing protocol needs to be developed to meet 
all these challenges.

The routing protocols can be classified into two parts: Table driven and Source initiated (on demand) while 
depending on the network structure these are classified as flat routing, hierarchical routing and geographic position 
assisted routing[2]. Flat routing covers both routing protocols based on routing strategy. The three ad hoc routing 
protocols are used, AODV, DSDV and DSR. AODV and DSR is Reactive (On demand) whereas DSDV is 
Proactive (Table driven) Routing protocol.

3.1 Proactive Routing Protocol

These types of routing protocol tend to maintain routing tables which stores the details of various available 
nodes inside the converging area under the network.  These protocols also update these stored tables from time-to-
time or whenever there is a change in network topology. 

There are various types of Table Driven Protocols: Destination Sequenced Distance Vector routing (DSDV), 
Wireless routing protocol (WRP), Fish eye State Routing protocol (FSR), Optimized Link State Routing protocol 
(OLSR), Cluster Gateway Switch Routing protocol (CGSR), Topology Dissemination Based on Reverse Path 
Forwarding (TBRPF) [3][4].

3.2 Reactive Routing Protocol

Reactive routing is also known as on-demand routing protocol these protocols have no routing information at 
the network nodes if there is no communication. These protocols take a lazy approach to routing [3]. These routing 
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protocols do not maintain any table information in advance. Only on a demand, the required information about the 
nodes is generated to act in accordance with required communications.  There are various types of On-demand 
protocols such as the dynamic source Routing (DSR), ad hoc on-demand distance vector routing (AODV).

4. Genetic Algorithm in routing MANET

In 1975, John Holland introduced a new way to solve problems with computers: genetic algorithms (GA)[6]. By 
encoding the rules of evolution by natural selection into a computer program, Holland liberated the computer from 
the human designer. With GAs, humans need not explicitly specify how to solve a given problem; computers can 
leverage evolution to develop their own solutions. These evolved solutions are unrestricted by the human 
imagination.

A shortest path routing with hundreds of nodes can, in the worst case, take many CPU years to solve exactly. 
GA is effective at solving such NP-Hard problems because they need only traverse a small percentage (often 
around 1-2%) of the problem space to get a "good" solution. Despite their many advantages, GAs has drawn 
criticism for their slow performance.

4.1. Parallel GA

The good news is that GA is naturally parallel, so their performance can be enhanced by leveraging modern 
concurrency technologies. There are several classes of parallel genetic algorithms (PGA); global, coarse-grained, 
fine-grained, and hybrid [7][8].

4.2 GA in Shortest Path Routing – previous findings

Many researchers have applied Genetic Algorithm to the Shortest Path Routing problem, multicasting routing 
problem, ATM bandwidth allocation problem, and the dynamic routing problem [9]. It is noted that all these 
problems can be formulated as some sort of a combinatorial optimization problem. 

In our previous works we considered a 7-node routing problem and used the traditional methods like the 
Exhaustive Algorithm and Greedy Algorithm. Later, on finding the results, an innovative Genetic Algorithm in 
finding the shortest path was proposed. This algorithm which named as SPGA performed well with the same 
example whose cost matrix is defined in table III:

Table III: Cost Matrix

Nodes 0 1 2 3 4 5 6
0 0 6 12 6 4 8 1
1 6 0 10 5 4 3 3
2 8 7 0 11 3 11 8
3 5 4 11 0 5 8 6
4 5 2 7 8 0 3 7
5 6 3 11 5 4 0 2
6 2 3 9 7 4 3 0
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4.3Response in Exhaustive Algorithm [9]

This algorithm is exponential. In an n-node problem, Algorithm ETS requires exhaustive permutation of the 
first n-1 positive integers. There are around (n-1)! of these permutations. When the above problem is solved using 
this algorithm, it suggests 6 routes with a Minimum cost of 28 out of 5040 routes that were generated.

4.4 Response in Greedy Algorithm [9]

Greedy Algorithms are usually very fast and intuitively appealing, but they do not always work. Algorithm 
GTS is certainly easy to program but they are not that fast. To solve a shortest path Problem it takes O (n2) 
operations [11]. 

Considering the same problem, this algorithm responded with a different way. Although the solution was not the 
best, it was found to be good in a fewer iterations. 

The solution for this problem is
          41560324

                   Total Min. Cost = 29 with 7 iterations

4.5 Proposed Genetic Algorithm[9]

Algorithm SPGA (Shortest Path Genetic Algorithm): To construct a candidate least –cost ROUTE ROUTE, 
which has a cost COST, for an N-node shortest path routing problem with cost matrix C starting at vertex U

Step0: [Initialize] set ROUTE; COST0; Label U “used”  and all other vertices “unused”  (Vertex V is  
             the present position in the network)
Step1: [Visit all nodes] For K1 to N-1 do step2 od;
Step2: [Choose next edge] Let(v,w) be the least cost edge from V to any unused vertex W. 

        Set ROUTEROUTE + (V,W) COSTCOST+C(V,W); label W “used”  and set VW. 
Step3: [Complete route] Set ROUTEROUTE+(V,1); COSTCOST+C(V,1); 
Step4: [Initialize] COST10; COST20
Step5: [Assign ROUTE to S] S=ROUTE;
Step6: [Divide S] Set X = S/2;
Step7: [Visit nodes] For I=1 to X do   

COST1COST1+COST(I)
Step8: [Visit nodes] For J=X+1 to N do COST2COST2+COST(J)
Step9: [Compare] If COST1>COST2 then call EA(2,X+1) 

       Else call EA(X+1,N-1) fi

On the whole the algorithm can be viewed as three phases, whose functionality is explained below:
 Phase-I (SELECTION of the fittest PARENT)
 Phase-II (Applying Genetic Operator on the fittest PARENT)
 Phase-III (Repair)

Considering the example problem, the algorithm produces the following result:
 Min.Total Cost = 28   with 13 iterations       



Author name 

6 ©Elsevier Publications 2014

4.6 Comparison of all the three Algorithms [9]

From the examples above, it is clear that Algorithm EA (Exhaustive) gives the Shortest Path route out of 5040 
routes, Algorithm Greedy  gives  the Shortest Path route out of 7 routes and Algorithm SPGA gives  the  Shortest  
Path  route  out  of  13  routes  as  shown  in  the following Table IV. 

Table IV: Comparison of the Methods

5. Security in SPGA

The DoS attacks that target resources can be grouped into three broad scenarios [15]. 

 The first attack targets Storage and Processing Resources.  
 The second attack targets energy resources.
 The third attack targets bandwidth. 

We attempt to prevent both selfish and malicious nodes from degrading network performance by introducing 
Immune mechanism [16] to cope up with security problem.

We consider using the packet frequency as an evaluation criterion to overcome the common attack in routing 
which is the DoS attack. We make every node maintain a table to store the source nodes and the frequency of its 
package. If the frequency steps over γ, a purification inception is assumed to judge whether the frequency is 
reasonable or suspicious. γ is calculated as follows:

γ = Pone/Ptotal [10]

Where Pone is the packet number received from one neighbor node, and Ptotal is the packet number received from 
all neighbour nodes. Using this equation, we could judge whether one node is suspicious or not.

6. Conclusion

Obviously the computational overhead increases when immune mechanism is implemented to proposed SPGA. 
Hence, it has to be decided whether optimum result is desired or secured route is desired.  If considering routing 
process quite safe, we choose not to use the security mechanism in order to achieve high efficiency. If considering 
routing process suspicious, then the security mechanism is started.

Method No. of 
Nodes

No. Routes
Generated

Cost of 
Best

Route
Exhaustive 7 5040 28

Greedy 7 7 29

SPGA 7 13 28
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Abstracts

Traditionally, the classification of object yields of homogeneous object to separate cluster. Few authors investigated clustering 
based on K-mean to distinguish intrusions based on the particular class. Mostly, K-mean algorithm finds out similarity between 
the object based on distance vector for smallest dataset. We proposed new approach Jaccard discrete coefficient algorithm (J-
DIS) which is combined together with K-mean to find most similar measures over features attribute values in a larger dataset. 
Further, this paper is describing best suitable larger dataset taken from DARPA 98 data set KDCUP-99 dataset [1].Moreover, 
the J-DIS K-mean approach can be applied over clinical informatics and wireless clustering based routing protocols.
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7. Introduction

One of the pioneer approach of k-means were proposed by [5], where each cluster is represented by the center of 
the cluster. Further, some of the approaches had applied K-mean traditional approach for finding association rules 
among intrusion detection. But, the trend of discovering clusters from dataset is higher from association patterns 
from training data. The traditional intrusion detection approaches are taken from as K-mean [4] [7] distance 
similarity vector.  The traditional approach was based on square error [5] but there are few more approaches are 
based on different distance measures. The real problem of this algorithm is that it is sensitive the selection of the 
initial partition and may conclude with a local minimum (not a global minimum) depending on the initial partition. 
To overcome the problem of local minimum the author study four measure sqEcludean, Cityblock, Cosine and 
correlation. The most popular metric for continuous features is the Euclidean distance which is a special case of the 
Minkowski metric (p =2). It works well when a data set has compact or isolated clusters. Similarly cityblock 
measures each partition based on median at centre [9][6]. 

Dataset chosen in this research is similar to clustering approach K-mean of BIRCH [8]. But, all approaches have 
mostly relied on feature condenses data rather data point means raw tcpdump data. But, the main criterion is used 
for clusters and their merging based on Euclidean distance.  To overcome the problem of local optima and results 
produced depend on the initial values for the means, and it frequently happens that suboptimal partitions are found. 
The standard solution is to try a number of different starting points. A popular solution is to normalize each 
variable by normalization attribute criteria. Though, this is desirable in current research. This research is based on 
new Discrete Jaccard coefficient similarity combine with K-mean to produce condense clusters.  The aim of 
research to overcome over fitting, the way of mean initialization, produce better similarity measurement criteria 
and to overcome the problem of defining K-mean always for small dataset rather for large dataset.

8. Problem Statement

 The way to initialize the means was not specified. 
 K-mean is suitable for small dataset which is not desirable for all datasets. 
 The results depend on the metric used to measure || x - mi ||. A popular solution is to normalize each 

attribute between [0, 1] by its normalization criteria, though this is desirable. 
 Over fitting is a phenomenon well-known in the area of statistical Machine Learning. It ensues when one 

trains a powerful learning model with many degrees of freedom on a relatively small data sample. In 
effect, the model utilizes the available parameters to “memorize” the available data sample, failing to 
derive proper generalizations from the training data. The observed effect of this is a poor performance on 
previously unseen data.

9.  Proposed Solution

The metric is used to minimize and the choice of a distance measure will determine the shape of the optimum 
clusters. We proposed a J-DIS K-mean algorithm based on new approach Jaccard coefficient based similarity 
measure clustering technique [10]. The following equation dJAD = J11/J10+J01+J11 is the binary Jaccard distance 
between the objects i and j. For two data records with n binary variables y the variable index k ranges from 0 to n-
1. These combinations will replace by new discrete Jaccard coefficient formulation. 
 Bj>Ai: total number of variables Bj greater value than Ai
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 Ai>Bj: total number of variables Ai greater value than Bj.
 Ai ∩ Bj: the total number of variables Ai and Bj having same values

The similarity equation with new discrete Jaccard is as follows.

 

The K-mean algorithm clustering similarity measure is based on Euclidian distance. Based on Euclidian distance 

the objective function of K-MEAN Clustering is . This research modifies cost or

Objective function with new proposed discrete Jaccard coefficient similarity equation. This objective function 
takes three equation forms. Equation 1 is k*n over the same attribute Ai and Bj values. By combining (1), (2) and 
(3) eventually derived final form of equation (4), which is cost formulation of all three cases over the knee. 

1) This is the cost or objective function over normalized equal attribute values over Ai and Bj center.
    

 (1)

2) Second case shows that all those values where  cenrtre need to be over Bj=1….. Bn clusters.

                                                                                               (2)

3) Below case shows that  where all number of attributes of Bj greater than Aj.

      (3)

Combining (1), (2) and (3) we get final discrete jaccard coefficient objective function (4).

                      (4)

Finally, n points measure similarity based on coefficient based cluster.  The steps for Discrete K-mean clustering 
algorithm as follows: 

1- Input: A: between [0,1], K cluster, t=iteration, A adjacency matrix
2- Calculate initial mean by discrete Jaccard coefficient (J-DIS).
3- Place K points into the space represented by the objects that are being clustered. These points represent 

initial group centroids.
4- Assign each object to the group that has the closest centroid based on discrete Jaccard  coefficient 

similarity (J-DIS).

  /     >   J Dis Ai Bj Ai Bj Bi Ai Ai Bj      

2
1 1

|| ||k n
ij i

J x cj
 

  

1 1

k n

j i
J DIS Ai B

 

   

Ai Bj

1 1

k n

j i
J DIS Ai Bj

 

   
Bj Ai

1 1

k n

j i
J DIS Bj Ai

 

   

1 1
/

k n

j i
J DIS Ai Bj Bj Ai Ai Bj Ai Bj

 

         



Author name 

10 ©Elsevier Publications 2014

5- When all objects have been assigned, recalculate the positions of the K centroids.
6- Repeat Steps 2 and 3 until the centroids no longer move. This produces a separation of the objects into 

groups from which the metric to be minimized can be calculated. 

However, it can be proved that the procedure will always terminate, the discrete Jaccard k-means algorithm 
does not necessarily find the most optimal configuration, corresponding to the global objective function. The 
algorithm is also significantly sensitive to the initial randomly selected cluster centers. The k-means algorithm can 
be run multiple times to reduce this effect. Algorithm can be run multiple times to reduce this effect. This process 
iterates until the objective function converges. Where, objective function is the sum of square-error for all objects 
and every two subset A and B in the database.  All subsets converge and producing compact clusters so that they 
cloud well separated from others. The computation complexity of above algorithm is k<<n and t<<n the method 
mostly terminates at a local optimum. The method often terminates at O (nkt) computational complexity.

10. Suitable Data Set

Before, we are able to apply discrete Jaccard K-mean algorithm, we must decide which aspects of data we take into 
consideration, a process commonly referred to as “feature selection”. The set of features we choose has a profound 
effect on the performance of the learning system. The system designer must take great care to pick features that 
carry a wealth of information. Conversely, considering too many features will invalidate the resulting classifier, as 
over fitting will result. A line of work about feature was adapted by W. Lee [3] and collaborators attempts to 
approach feature construction and data mining systematically, seen by.

Table 1: Typical features used for intrusion detection

Service Service accessed (by port): http, ftp, telnet

Duration Duration of connection

Src_ip IP address of the initiator of connection

Dst_ip IP address of the host

Src_bytes number of bytes sent by initiator

dst_bytes number of bytes sent by host

Protocol TCP, UDP, ICMP, …

num_conn number of open connections

tcp_flags TCP Flags (SYN, ACK, RST, …)

Here dataset about is intrusion which is mostly suitable dataset for discrete Jaccard K-mean clustering due to 
intrinsic categorical attributes.  Hence, we presented the sensitivity of K-mean to noise and outlier is for small set 
rather big set KDD Cup99 [1]. 
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11. Conclusions

The current research proposed an improvement of the presented approach discrete Jaccard approach, thus comparing clustering 
results achieved with different K in order to determine the optimum number of clusters in a larger dataset by considering 
different similarity measure rather distance measure such as the Euclidean and  Minkowski[10] distance. Finally, we are going 
to evaluate the detection performance using reference data such as DARPA'98 traces [1]. The dataset is larger and entail noise 
sensitive data.  We like to explore current approaches with diverse and discriminated types of dataset belong to different 
categories such as clinical informatics and network intrusion detection [2]. Moreover, the J-DIS K-mean approach can be 
applied over wireless clustering based routing protocols. The mobility of mobile wireless sensor network or adhoc head and 
neighbor closest similarity based on J-DIS similarity better than distance based cluster formation. Further, there is need to 
explore cluster based protocols where similarity among head nodes and neighbor nodes in clusters forming efficient network.
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In this fast paced world, motor vehicle accidents are one of the foremost causes of death. While lane departure warning, blind 
spot warning, and driver attention monitoring systems for avoiding collisions have been in development for quite sometimes ,  
to date mostly luxury cars are only equipped with these safety features. As a cheaper and ubiquitous alternative we propose a 
road safety technology that uses smartphones and wireless technology to alert people and   drivers to be more vigilant to 
prevent    catastrophic incidents.
In this paper, we propose a smartphone based application “CatchMe” to detect any high risk riding maneuvers. The proposed 
work is an indicator mechanism, which just warns the driver for any danger. The cutting-edge “CatchMe” systems include 
information from inside and outside the vehicle, emphatic navigation, lane keeping mechanism, braking assistant , distance 
assistant controlling concepts, night view vision assistant capabilities, beyond intersection collision detection , active blind spot 
assist, and car to car communication methodologies.  

This paper proposes a method to develop an application in smartphone that makes use of available sensors, collect the data and 
analyze it to behave as a third eye, giving  an accurate and relevant result  to  serve   the secure  driving experience, ever.

Keywords: Smartphone;Accident,Wirelesstechnology;Smart Camera;Sensor;Prevention,Android, Application;
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Abstracts

Software has played a positive part in society development. The software industry has a choice to select the 
appropriate method / process model, its current requirements, offer resolutions to problems. Although some firms 
have their own tailored approach to develop software, but most people agree that software is divided into two 
types, heavy / light, and traditional / agility. Heavyweight traditional methods like waterfall model, spiral model, 
etc. focus of detailed documentation, including planning, extroverted design and all outgoing lightweight / agile 
methodologies (XP, Scrum and lean methods), mainly in the focus of short iterative cycles, it is mainly dependent 
on a knowledge in the team. This paper aims to describe a second class methodology called process models 
lightweight / agile in a distributed environment with particular emphasis on its applications enriched with the 
concept of distribution, as the widespread practice of distribution and software outsourcing method is characterized 
by the software industry today. Luminosity and the obscuring of the agile philosophy is the discussion as well to 
develop a set of criteria to assist project managers in the selection of agile application at an appropriate time, while 
following their model choice of traditional software development approach.

Keywords: Software Development Approach, Software development life cycle, distributed software development, Agile, Distributed agile 
development;
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12. Introduction

Agile software development is an exercise of a quicker and lighter weight technology development; this is a 
more reactive response to changes. These techniques are based on four principles. First, develop software for 
customer satisfaction and take feedback by continuous software delivery. Second, at any stage of development, 
accept requirements change, so that customers feel relaxed with the procedure of development. Third, throughout 
the entire project development, on a daily basis, establish a strong collaboration between developers and 
customers. Fourth, write code on the basis of test-driven i.e. write test before writing code. After any change in 
application code, execute test suite [3].

Agility essentially removes the excess of the traditional techniques of software development against a rapid 
response to changing requirements and environments to accelerate the project schedule and the same 
direction [1]. Co-located teams proved that agile techniques ten times more productive than traditional models 
of development [2].

Scrum is dedicated to project management methods whereas XP is more attentive on the work of real 
development. Therefore, Scrum and Extreme Programming (XP) are probably the most used agile approached that 
that can and are often used together. [3]. 

Mainly agile techniques promote the development of software rather than documentation. To overcome the 
problems as more rapid development, frequent changes and user satisfaction, the agile methodology believes in 
short iterative and multiple software deliverables and based on customer feedback, updates the software 
accordingly. To accommodate the demands and changes of solutions through the alliance between the self-
establishing cross-functional teams, the development of agile software development is the iterative development 
[4]. Agile approach is preferable to choose in the IT environment and highly dynamic business. In addition, the 
agile approach to software development is used by the software development community in recent years. Now, 
many organizations that have used the agile approach to software development are seeking to develop at rates 
much lower [5]. 

In this research paper, the focus is on the benefits accomplished by joining distributed and agile software 
development (DSD), the challenges in geographically distributed projects and techniques to cope with new 
challenges, whether it is if, by agile distributed teams. The document is structured on the fundamentals of agile 
philosophy and approach related to the form of process models, an overview of the main advantages and 
disadvantages of the agile approach with respect to all agile process models discussed, the agile methodology and 
its integration into the software concepts of distributed development and related concepts, the fundamental criteria 
that acts as a guideline to the relevance of a particular model of agile processes in a particular situation, especially 
in the context of development distributed software.

13. Models - An implementation of Agile Philosophy

Following are some of the popular agile process models also known as agile development methodologies: 

13.1. Agile Process Model

Agile models respond to changes quickly and efficiently with the rapidly changing requirements of technology 
resources, team, schedule and budget. For passionate business society concerned for faster and lighter weight 
software development processes, agile is a reply [6]. 

For an agile model implementation, following are the important values:

 Throughout the development, customer and agile team needs to work collectively.
 Interaction between customer and agile team needs to face-to-face rather than through documentation.
 In response to changes, rather than developing plans to follow, agile team needs to focus on responding.
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 In spite of producing complete documentation, agile team needs to encourage to spend time in the production of 
working software

 To increase quality, high-quality design is the emphasis.
 Convince customers through early and non-stop software release.
 Offer developers the resources and what else they require, and trust them to do their job.

13.1.1. Case I: Extreme Programming (XP)

Kent Beck, Ward Cunningham and others developed a lightweight design method Extreme Programming (XP). 
Issues with traditional development models during extended development cycles progressed XP. Short 
development cycles, evolutionary design, continuous feedback, incremental planning and reliance on 
communication describe the XP process; hence, with much more courage XP programmers react to varying 
atmosphere [7, 8]. XP practices and terms are summarized as following:

 Planning: Developer estimations about the struggle required to implement customer requirements. Based on 
estimates schedule of releases and extent of project are selected by the customer.

 Pair programming: Two programmers write all production codes on same computer.
 Metaphor: To describe the system mechanism, between programmers and the customer, a group of descriptions 

are defined.
 Refactoring: Restructuring the system by improving communication, removing repetition, magnifying and 

including flexibility, but without altering the program functionality.
 Simple Design: Remove redundant difficulty and extra code instantly and design simplest probable solution to 

implement.
 Minor Releases: Application development is based on a chain of minor, often updates from daily to monthly.
 Continuous Integration: As soon as a new fragment of code is developed, it is included in the current system. 

The system is built again and to admit changes and all tests must pass when including a new fragment.
 Collective ownership: Anyone can modify any part of the code but no one holds or accountable for individual 

code fragment.
 On-site customer: With the development team, customer must be available at all times.
 Coding Standards: Programmers must follow the coding rules for consistency and improved communication 

among the development team.
 40-hour week: Maximum working week is of 40-hour to avoid any problem and two continuous overtime weeks 

are ineligible.

XP models are suitable for smaller projects that the stakeholders are limited in number and have short time 
period. Although, agile developments involve extremely skilled developers.
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Fig. 1. Overview of XP process adopted from [9]

13.1.2. Case II: The Scrum

Scrum Approach is originated from the Rugby term to shape a powerful total with the association of individual 
groups together. Projects in scrum are separated into concise work beats, called as sprints. Every sprint is of fixed 
and non-extendable duration, typically of one to four week(s) and includes addition of function, outcomes in a 
probably working product.

In a sprint planning meeting with a stakeholder spokesperson, every sprint tasks are decided and can’t be 
included during the sprint. As a user story, each task starts normally. For future consideration, not accomplished 
tasks are returned to the backlog of team.

Fig. 2. Scrum software development model [10]

13.2. Prototype Model

This is an incompletely developed product in which developers and customers observe projected system 
functions, and agree for the right concluded product. For instance, developers may establish the key requirements 
of a prototype system, to ensure that the prototype system is feasible, if you do not discuss with the client, make 
revisions in the requirements phase, rather than the more expensive testing phase.

Fig. 3. Prototype Model [11]

13.3. Rapid Application Development (RAD) Model

It is a progressive process model for software development, emphasizing in a small and faster development, 
peace of mind to accept the demand changes and encourage continuous customers’ feedback during the entire 
software development life cycle. Therefore, too much pre-planning is avoided.



Author name 

16 ©Elsevier Publications 2014

Fig. 4. RAD prototype model [11]

14. Advantaged and Disadvantages of a few Agile Methodologies

Some of the advantages and disadvantages of the three models discussed earlier are as follows:

14.1. Pros and Cons of Agile Process Model

14.1.1. XP implementation of Agile Process Model

XP implementation of agile process implementation has a number of advantages, including the model for a 
small or medium-scale projects, the participation of key customers which is the auxiliary of the projects 
implemented in XP, and enhance the cohesion of the team, focusing on the final product and test on the basis of the 
applicability of the project requirements and quality assurance methods. 

The negative side, XP performs is very difficult to be adjusted for a large scale projects where is essential and 
depends largely on the experience and skills of the implementers, or if you do not degenerate into the code and fix. 
On the negative side, XP implementation is difficult to be adjusted for large scale projects where documentation is 
necessary and is heavily dependent on the experience and skill of the implementer or if you do not degenerate into 
the code and fix. It also lacks in the design documentation thus might cause confusion among team members (if 
more than four), also programming pairs is costly. In XP method, basically there is no data collection guidance. 
Likewise, in XP there is no clear plan, the quality of the measures or management procedures and the methods 
used, only a brief introduction, which is the main reason for its failure in some cases.

14.1.2. Scrum implementation of Agile Process Model

SCRUM implementation of agile process model has its own set of merits and demerits. Some of the merits 
include that it provides an open platform for everyone know for which item that is responsible, it focuses on team 
interactions, solidarity and team spirit and provides opportunities for frequent demos for prompt stakeholders 
feedback. There is evidence that, scrum is useful for new media or fast-moving Web 2.0 projects [8].

Some of the demerits that affect the quality of the final software product include that decision-making is not 
inclusive and rests in the hands of the teams entirely, dependence on the most experience team members to ensure 
the delivery of the project in time as the development of the project may be a tremendous impact on the 
experienced team members in the development process, there are unenthusiastic team members leave the outcomes 
of project failure is always a definite degree of requirements of training for every user, resulting in overall rise in 
the cost item.
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14.2. Pros and Cons of Prototype Model

The main advantages of prototype model of agile methodology are: faster development outcome in cost saving 
and early delivery, possibility of integration with models like waterfall to generate effective outcomes and 
enhanced user participation. Finally, there is a great cost savings in time and budget of project due to the 
prototypes reusability in the model.

The dark side of the model includes lack of documentation in the model outcome expensive support for software 
up-gradation. Often, rapid development leads to poor quality software and concentration primarily on the 
customer's requirement to experiment could lead to poorly understood requirements specification.

14.3. Pros and Cons of RAD Model

Some of the advantages of the RAD model is less delivery time, time, cost savings, rapid development, 
productivity, fewer people in a very short time and easy to measure progress.

On the negative side of the main challenges are: only when the requirements are well known, it requires that the 
user can always ensure participation throughout the life cycle of this model which can’t be ensured, it is only 
appropriate for shorter projects having shorter development life cycle time, enough core functionality of the 
products produced by this model may lose its competitive advantage, and might show overall poor quality, and 
lastly success is reliant on the extremely competent programmers.

15. Agility in a Distributed Context- Agile Approach in Distributed Software Development (DSD)

In the last period, to transform national market to international, over-investment are made which improve 
competition and cooperation and some of the challenges that must be addressed, such as lack of resources projects 
and more errors.[12]. Multi-cultural, multi-located, universal distributed environments are there to develop 
software. All levels of staff, managers and engineers faced a terrible change from traditional to social society and 
technical [12]. It affects the design, implementation and made software available to the client.

In addition, from the past few years, agile methods for software development, said iterative environment, 
especially the development of alliance-building between the growth requirements and solutions based on the 
method of cross-functional team [4]. Business in the IT environment and highly dynamic, agile methods work very 
well.

The use of agile methods in software development many organizations are looking for cheaper development [5]. 
Therefore, the pace of flexibility in a distributed environment is getting more and more momentum.

Software industry requirements are getting quicker, cheaper and quality production therefore, both agile and 
distributed software development are rising. Distributed development has become more agile team life. The most 
agile methodologies (such as the Scrum) are adopted by a single team [6]. However, this standard distribution in 
the actual agile team is generally not acceptable. Business growth of the global market, the pool of highly qualified 
staff by trade unions and acquirements down areas of low development overhead contract costs, are the main 
reason for the decision for the distributed development organization.

In 2011, 6th survey of “State of Agile Development” was led by Version-One, 65% respondents identified the 
status of their team as distributed. 60% software projects are developed by agile approach.  Furthermore, 80% of 
software organizations have adopted agile development practices. These statistics clearly refer that the current 
software industry requirements are not the agile concept of teamwork in a room [6]. Therefore, a requisite is there 
to spread agile approach to spread software development globally.

Agile methods can be valuable, distributed development and solidarity. Studies have shown that some of the 
challenges in addressing the distributed development, agile methods to help [13], [14], [15] [16], [17]. The union 
of agile and distributed development also brings some new challenges, as well.
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15.1. Advantages of Bringing Agility into Distributed Software Development- Agile DSD

Distribution of development (DSD) appears to reduce project status visibility and iterations of agile clear the 
visibility of problems which are already in early project stages. Theses continuous integration also reduces the 
management and configuration problems. Thus, agile approach effects positively on interactions between teams 
and make development cycles much easier for team members to get short term objectives [18]. 

External communication is improved by sprint reviews which allow sharing information between stakeholders 
related to feature and requirement dependencies.

Agile feature of constant communication and software delivery can even help to create trust between cross-
cultural stakeholders involved [19]. As per study by M. Paasivaara, S. Durasiewicz and C. Lassenius, agile 
approach enhanced the software quality and communication. Induction of scrum methodology in project made the 
communication and collaboration more frequent which also enhanced the motivation of members than before [20]. 
Therefore, in distributed teams, agile showed its benefits for project’s performance and quality.

15.2. Challenges of Bringing Agility into Distributed Software Development- Agile DSD

Other than the benefits of agile there are also new challenges of to face when agile and distributed development 
is combined. Though it involves business motives for team distribution but it leads to team disturbance by limiting 
communication. Agile teams heavily depend upon inter-personal communication, both with the customer and team. 
Therefore, agile and distributed development faces challenging issues of compatibility.

 Pair programming: Two programmers write the same production codes side by side, is another feature of agile 
practices. This practice can’t be used if teams are distributed. This team will need to adopt another practice 
alike. 

 Different working hours: A challenge for the team spread across different time zones when one team member of 
a time zone may not be available whereas another of different time zone may be. Hence, there is a need of such 
a team working time which will help to improve clearness and to evade rework.

 Documentation: Many foreign companies support plan-driven methods, including comprehensive requirements 
or design sent offshore construction [7]. At other side, in agile teams documentation is tended to moderate from 
observation, which wastes a large part of the effort. Some of the details of project may be missed by the remote 
teams, when teams are distributed, and ultimately suffers the understandings. In the absence of a sound 
communication, information can make on story card of distant team members. Therefore, there is a need to add 
more details by team members.

 Distribution of work: A major challenge is the assignment distribution on the basis of location, which should 
not happen, otherwise structural design will show the distribution of team geographically (Conway’s law). And 
in that particular component, different locations will become over specialized. As on a critical path, various 
parts of team must complete the definite work for complete a user story therefore, it would be difficult to 
complete an iteration; and the team needs to be distributed on a single story, irrespective of geography, that the 
user story is not the system component. Distribution of team is the utmost challenging because of their 
closeness across geographical boundaries which reduces the gap between components in the feature [6]. Other 
than this, teams should not split by horizontally (one team for briefings and the other to do the database). 
General priority is given to functional staff organizations and remote teams intensify the problem of the layer 
divided by the team. If possible, it is important to distinct distributed teams that are loosely linked [7].

16. Process Model Selection Criteria

Choose the right software model for the overall success of projects within the organization is essential. For each 
new project, project manager may adopt the standards given below to select an appropriate development model. 
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Selection of model is based on the size of the project, team size, budget, the project's criticality, and many other 
factors. To select an appropriate process model, you need to keep in mind the different aspects which can be 
summarized as follows:

 Skilled developers? Agile approach may work if the project is small enough.
 Unskilled developers? A spiral or waterfall process model can be useful to work with.
 Involved stakeholders? An incremental process model is the choice to adopt.
 Can’t synchronize stakeholder with developers? Agile approach is strongly condemned.
 Unfreeze customer Requirements? Agile approach is best suitable for you because of its flexibility to 

requirement changes at any stage. 
 Large project with high risks? Spiral process model may be suitable for you when high cost or risk of failure is 

involved.
 Components reusability? Component-based approach may be the choice for you to adopt. 

17. Conclusion

Not an agile model is certainly superior or inferior to another. Correct model selection in perspective of the 
developing product or the organization is very important. The right choice is greatly dependent on clear vision 
about the groups and types of development model. If an organization adopt a model firmly let alone an agile 
model, it is highly. Mostly a hybrid model is adopted by utmost organizations, suitable for their own staff capacity 
and meet their business needs.

May be distributed agile development to combat the global market, and using the globally available talent, 
which may decrease the cost.

Essentially, decision makers(s) should have the awareness of the distribution of projects and allocation of risk / 
reward balance. It must realize that this reduces the likelihood of success of the project, improve the delivery time 
and his team's interference and degrade its performance. But should the involved risk / reward balance be balanced 
by agile methods upon implementation.

Agile method when incorporated with distributed software development, had showed many advantages, such as 
dimension and evaluation of project growth, and easier to notice more easily the project problems at early stage. 
With the impact of combining agile and distributed software development, new challenges introduces such as 
different time zones and communication misunderstandings. In distributed teams tied for agile teams, informal 
communication is impossible, leads to the absence of trust created among team members. Therefore, to maintain 
effective communication, additional efforts are required by the team members.

In agile teams user stories are the working area rather than components, therefore. Agile development is 
distributed and enhance the difficulty of software development. To guide their agile practice track mobile, the team 
should be someone to coach them [6].

Thus, distributed software development challenges can be overcome, if consciously modified agile techniques 
are used. Mixture of agile and distributed development models can provide significant success to the software 
industry by enhancing the excellent software production via optimizing resources.
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Integrated Approach for Source Code Optimization and Analysis 
using Data Mining Techniques

Abstracts

In software engineering improving quality of the source code is the essential factor. Due to change in requirements software 
developers are required to enhance the source code to meet the change in requirements. To adapt the change in requirements the 
source code of the older version are modified. It is difficult keep track the source code lines that are being modified i.e. changed 
and added. There is no indicator of the productivity of the project, nor does it give an insight to the number of expected defects. 
Thus, the complexity increases in improving a quality of source code, maintenance and development cost. To extract existing 
knowledge from software repository data mining can be used. Data mining is the process of extracting useful patterns and 
analyzing enormous data sets from large data. This paper presents an application of data mining techniques in optimizing 
source code and software reusability metric is developed to track source code lines changes and added. We evaluate proposed 
approach with case studies and test cases by examining two realistic examples of object-oriented models. Also we perform unit 
tests to each module, to detect defects, and draw the performance of it. Program graphs are constructed for source codes, it is 
continuously monitored and we assess the results, as well as manage the economy and efficiency of the optimized source code.

Keywords:Software quality, Software refactoring, Data mining, Software resue metrics

18. Introduction

Quality of Software can be defined as a measure of which software functionalities and precise customer 
requirements or specifications meet [1]. Changes in software requirements lead to software evolution. In order to 

http://www.informit.com/articles/article.aspx?p=25929
http://www.rightwaysolution.com/scrum-agiledevelopment-%20Model.html
http://www.rightwaysolution.com/scrum-agiledevelopment-model.html
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incorporate the changes in software is improved, changed and deleted, the code becomes complex so quality of the 
software decreases. With the increase in software complexity, there is much need of measuring software quality 
attributes at starting stage of software development life cycle. So that measurements can be used as a good 
indicator for software quality. Also there is need for techniques that can reduce the software complexity and 
enhance the software quality. One of the technique which can be used for improving software quality is refactoring 
[2, 3] in Object Oriented (OO) software development. Refactoring is the process of changing a software system in 
such a way that it does not alter the external behaviour of the code yet improves the modular structure of software.  
Software reuse is becoming a key factor in reducing the development time and effort in the software development 
process and also to improve the software quality and productivity. New horizons are opened since the idea of using 
the existing knowledge for software reuse appeared in 1968 [4]. The main idea behind the software reuse is domain 
engineering (aka product line engineering). Reusability is the degree to which a thing can be reused [5]. 
Ramamoorthy et. al. mentions that the reusability is not limited to the source code, but it has to include the 
requirements, design, documents, and test cases besides the source code [6]. Software  reusability  represents  the  
ability  to  use  part  or  the whole system  in other systems which are  related  to  the packaging  and  scope  of  the  
functions  that  programs  perform [7]. According to the US department of defense alone could save 300 million $ 
annually by increasing its level of reuse as little as 1%. Moreover, software reusability aimed to improve 
productivity, maintainability, portability and therefore the overall quality of the end product [2, 3].  New 
technologies and techniques are required to reuse the existing knowledge from software historical data such as 
code bases, execution traces, historical code changes, contains a wealth of information about a software project’s 
status, progress, and evolution. Nowadays different data mining techniques are used in project management to 
extract useful data from software historical data. Data mining is the process of extracting patterns from data. 
Among that well known open-source machine learning platforms are WEKA [8], R-project [9] and Rapid Miner 
[10]. Zaki et. al. proposed  a  DMTL  (data mining  template  library)  which  consists  of  generic containers  and  
algorithms  for  frequent  pattern  mining [11].  They show that “the use of generic algorithms is competitive with 
special purpose algorithms”. Murthy, Safavian et. al [12] have done comparison of decision tree design. Large 
number of object-oriented (OO) measures has been proposed in the literature.This paper consist of five sections: 
Section 2 gives detailed survey on source code refactoring, software metrics and data mining techniques applied to 
various aspects of the software reuse activities. In Section 3 deals with proposed approach. Section 4 presents the 
results and Section 5 gives the conclusion.

19. Related Works

Several research works has been carried out by many authors on software quality and application of data mining 
techniques on software repository.  Refactoring as a noun is, “a change made to the internal structure of software to 
make it easier to understand and cheaper to modify without changing its observable behaviour” [13]. As a verb, to 
refactor is, “to restructure software by applying a series of refactorings without changing its observable behaviour” 
[13]. Demeyer et. al first proposed the idea of inferring refactoring events by comparing two program versions 
based on a set of ten characteristic metrics, such as LOC and the number of method calls within a method [13]. 
Zou and Gofrey first coined the term, origin analysis, which serves as a basis of refactoring reconstruction by 
matching code elements using multiple criteria (e.g., names, signatures, metric values, callers, and callees ) [14]. 
Zou and Godfrey infer merge, split, and rename refactorings .S. Kim used clone detectors such as CCFinder to map 
methods [7]. Malpohlet. al aligns tokens using diff and infers a function or variable renaming when distinct tokens 
are surrounded by mapped token pairs [15]. Shepherd et al. proposed an automated aspect mining technique for 
exploiting the Program Dependence Graphs (PDG) and Abstract Syntax Tree (AST) representations of a program 
[18]. Fluri et al. presents an approach to extract the fine-grained changes that occur across different versions [16]. 
Cottrell et al, present an approach to help developers integrate reusable source code. [17]. Buccafurri et al. 
investigated to extend model checking with artificial intelligence techniques to repair software [15]. Many machine 
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learning algorithms have been widely applied to build prediction models in the field of software quality. Michail 
have applied association rules, frequent sequence mining and clustering techniques to reveal usage patterns of 
program components from a corpus of existing code examples [19]. Antoniol identifies class level refactorings 
using a vector space information retrieval approach [20]. Xing investigated UMLDiff matches packages, classes, 
interfaces, fields and blocks based on their name and structural similarity in a top-down order [7]. Brito e Abreu 
and Melo have shown that Polymorphism Factor which is defined as the number of methods that override inherited 
methods divided by the maximum number of possible distinct polymorphic situations, has a moderate to high 
negative correlation with defect and failure densities as well as with rework. In other words, the appropriate use of 
polymorphism in an object-oriented design should decrease the defect density and rework.

20. Proposed Approach

Various approaches for source level comparison of different software releases are available but they all have a 
serious shortcoming that makes them unsuited for source code metrics with current software development practices 
they do not consider files that are being moved or renamed during the course of development. Also, they do not 
take into account that developers create a significant amount of code by a copy-and-modify approach. This is 
where this novel approach is different. This approach compares two source code trees one is called the current 
source code tree, the other the previous source code tree and reports which files are changed, added, deleted or 
unmodified. For each of the changed files, it is reported how many lines are added or deleted.  However, it does 
not assume a file that is not present in the previous source code tree is a completely new file.  It uses powerful 
heuristics to determine if another file in the previous source code tree is highly similar. If so, that file is considered 
the previous version and the number of added and deleted lines for the current file is determined. It turns out that a 
significant number of files are derived from other files in your development organization. This novel approach 
helps especially in multi-site project teams it gives more control of and confidence in the metrics collected on the 
source code being developed.  The original code and changed code are tested and program graphs are monitored to 
detect the defects in the source code.

20.1. Determining the difference in between files 

For the difference between source code in file A and file B, the following algorithm is used.
 First comments (in C or C++ syntax) are removed.
 Any whitespace is removed for each line in the file.
 If the line is empty, it is removed.
 If a file is considered to be 'generated' (see heuristics above) it is ignored; other files are processed further.
 A hash code is calculated for each line (the Hash algorithm of .Net for strings is used). This reduces a file to 

an array of 32bit integers.
 This array is sorted. From this, the number of new entries (= new lines) and the number of removed entries 

(= deleted lines) is determined in a straightforward way.

20.2. Algorithm to find the matching the files 

Finding matching files between the older source code tree and the newer sourced code tree is done in two steps: 
first potentially matching files are coupled using the Locators second the content of the potentially matching files 
is examined to determine whether the newer one is indeed derived from the older one.
The Locator defines, given a file from the older source code tree, how to find a match in the older source code tree:

 SameParentSameName:for a file <new>/mix/sol2/mes.c, only the file <old>/mix/sol2/mes.c is a possible match. 
The content of the file mes.c is not examined.
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 SameParentDiffName: for a file <new>/mix/sol2/mes.c, any file in the directory <old>/mix/sol2/ is a possible 
match. Whether a file actually matches is determined by comparing the contents (see below).

 DiffParentSameName: for a file <new>/mix/sol2/mes.c, the file mes.c in any directory in <old> is a possible 
match. The content of all files with the name mes.c are examined to find the one with the best match.

 DiffParentDiffName: for a file <new>/mix/sol2/mes.c, any file at any location in <old> is a possible match. 
Whether a file actually matches is determined by comparing the contents.

 To determine if the file A (in the old source code tree) that is matched by the algorithm using the Locators as 
described above is indeed a previous version of file B (in the new source code tree), the following algorithm is 
used for each pair of potentially matching files A and B:

20.3. Algorithm : Pattern Matching for Software Reuse Metric 

Let A be the old version file and B be the new version file and following parameters are calculated:
 The number of new lines in B that are not in A: 
 The number of deleted lines in A that are no longer in B: 
 The total number of lines in A: 
 The total number of lines in B: 

The matching criteria are tested. The files are considered to match if one of the following conditions hold:
 , or less than 10% of file B is new.

 , or less than a quarter of file A is deleted and less than half of file B 

is new. There is no scientific reasoning for the number used in those formulas; they are determined 
by experimentations and guesstimates and built into the tool.

If they fulfil the matching criteria (M(A,B) the match value is determined as: 
.

The pair of files A and B with the lowest match value is considered to be the pair where file B is derived from 
file A.

20.4. Applying data mining techniques

Using WEKA 3.6 REP tree, J48 pruned tree and by setting the test mode to 10-fold validation, we have applied the 
classification for input attributes and the results are shown in Fig.1 and Fig. 2. 
ResponseForClass < 206
|   LackofCohesionMethod < 126
|   |   DepthofInheritanceTree < 8  
|   |   |   CouplingBetweenClasses < 1
|   |   |   |   ResponseForClass < 93
|   |   |   |   |   DepthofInheritanceTree < 1.5 : 12 (3/0) 
|   |   |   |   |   DepthofInheritanceTree >= 1.5 : 7 (2/0) 
|   |   |   |   ResponseForClass >= 93 : 16 (9/0) [8/0]
|   |   |   CouplingBetweenClasses >= 1 : 22.24 (12/0.58)
|   |   DepthofInheritanceTree >= 8 : 33.21 (8/0.19) 
|   LackofCohesionMethod >= 126

|   |   DepthofInheritanceTree < 17 : 53.56 (7/0.49) 
|   |   DepthofInheritanceTree >= 17 : 50 (7/0) [4/0]
ResponseForClass >= 206
|   CouplingBetweenClasses < 36.5
|   |   DepthofInheritanceTree < 23.5
|   |   |   ResponseForClass < 365
|   |   |   |   Numberofpublicmethod < 67

|   |   |   |   |   CouplingBetweenClasses < 26
|   |   |   |   |   |   DepthofInheritanceTree < 16.5 : 62 (6/0) 
|   |   |   |   |   |   DepthofInheritanceTree >= 16.5 : 67.22 
|   |   |   |   |   CouplingBetweenClasses >= 26 : 54 (2/0) [1/0]
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|   |   |   |   Numberofpublicmethod >= 67
|   |   |   |   |   ResponseForClass < 332.5
|   |   |   |   |   |   DepthofInheritanceTree < 19 : 91 (9/0) [0/0]
|   |   |   |   |   |   DepthofInheritanceTree >= 19 : 84 (9/0) 
|   |   |   |   |   ResponseForClass >= 332.5

|   |   |   |   |   |   DepthofInheritanceTree < 17 : 62 (3/0) [0/0]
|   |   |   |   |   |   DepthofInheritanceTree >= 17 : 72 (5/0) 
|   |   |   ResponseForClass >= 365
|   |   |   |   DepthofInheritanceTree < 19.5 : 43 (4/0) [3/0]
|   |   |   |   DepthofInheritanceTree >= 19.5 : 30 (3/0) [2/0]

|   |   DepthofInheritanceTree >= 23.5
|   |   |   ResponseForClass < 664.5 : 96 (3/0) [1/0]
|   |   |   ResponseForClass >= 664.5 : 113 (5/7.84) [2/16.66]
|   CouplingBetweenClasses >= 36.5 : 162 (7/0) [3/0] 
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Fig. 1: REP Tree of Input Attributes.

Fig. 2: J48 pruned tree

Source code:
package yelpfx.ui;
This then results in the following output information::

1. Package: dummy
2. Locator statistics:
3.   SameParentSameName found 306
4.   SameParentDiffName found 0
5.   DiffParentSameName found 25
6.   DiffParentDiffName found 20
7. release   previous unresolved files size new  del turn-over
8. c_new.zip c_old.zip     169   469  58442 33548   8890  1.31
9. c_old.zip -             408   355  42858     0      0  1.00
10.
11. name                 previous         status  size osize new del
12. /…/CCeTvPca9554.cd /…/CCeTvPca9554.cd changed   91  93    1   3
13. /…/cetv9554_m.c    /…/cetv9554_m.c    unchanged 69  69    0   0
14. /…/cetv9554_mpow.c /…/cetv9554_mpow.c changed   61  50   15   4

15. ----
16. / … /cetvscreen_msplit.c   new   135  0 135  0
17. / … /cetvdef_mconst.c generated    0  0   0  0            
18. / … /ICetvBkedSouWireIds.id new   13  0  13  0
19. / … /DCetvPictureProfile.dd new  125  0 125  0
20.
21. Total number of files    : 469
22. Number of new files      : 159
23. Number of changed files  : 166
24. Number of unchanged files: 141
25. Number of generated files: 3
26. Done.
27. Processing time 1.6 seconds.

The following explains some of the relevant output lines:
 Lines 3-6 show a summary of how many files were tracked to a previous version although the name or the position 

in the source code tree was different in the new release. In this case 25 files were moved to a different directory and 
20 files were renamed as well as moved to a different directory.

 Lines 7-9 show a summary of the line counting statistics over the entire release.

20.5.   Implementation Details 

The development tools used to implement the Algorithm is Visual Studio IDE 2005 for C#.Net, Automation test 
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scripts are designed for testing the Algorithm using the PERL. The programming language is C#.

21. Sample source code for optimization

The source code is refactored several times to achieve an optimized code. The optimization is described in the form 
of a program graph. The unit testing is performed on each module and the results are analysed. These results are 
visualized in a pictorial form. Continuously monitor and assess the results of programs as well as the economy and 
efficiency of their management. Make informed decisions and take appropriate, timely action with respect to 
programs. Provide effective and relevant reporting on programs. Ensure that credible and reliable performance data 
are being collected to effectively support optimization

Table 1.An sample source code shows refactoring.

Original Code Refactored Code is highlighted in rectangle box

                   

22. Conclusion

The source code has to be analyzed and the optimized code has to be drawn at the end. In this process our concept 
helps in code optimization by making use of refactoring techniques. Nowadays before finalizing a source code, lot 
of changes are done to the existing code in each stage of development and analyzing the code to draw the 
conclusion. In the process of optimization, defect detection and the flow of the program are mentioned. The 
approach used in this paper can help extensively in deciding the optimized source ode and where the optimizations 
of a code are needed for a better outcome of any project.It ccontinuously monitors and assesses the results of source 
code. It provides effective and relevant reporting on it. Since all the above mentioned criteria comes in different 
tools, our approach brings all the functionalities offered by different tools in one window and saves a large chunk of 
time and space. 
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Abstract

With the advent of internet, we have loads of documents online. Many of these are anonymous or claimed by more than one 
person. Identifying the authors of such documents is beneficial for many reasons. The textual content is composed of linguistic 
domains. Each of these domains is governed by rules, yet within these rules and among the components, the grammar offers 
flexibility to the writers. In this paper we compare the various techniques used to identify the corresponding authors of 
documents.

Keywords: text processing; authorship attribution; feature extraction; machine learning;

23. Introduction

Textual documents can be viewed as an outcome of particular choices made by its authors. This is the reason each 
document carries the specific characteristics of its creator. These can be referred to as fingerprints of text. While 
trying to determine authorship, the following assumptions arise. 

 There is a single author
 There are choices the author decides
 The author is consistent in his/her preferred choices
 These choices are present and could be detected in all end products of that creator

Author Identification study is useful to identify the most plausible authors and to determine evidences to support 
the conclusion. Authorship analysis problem is categorized as follows,  

 Authorship identification: Attribution determines the likelihood of a piece of writing to be produced by a 
particular author by examining other writings of that author. 

 Authorship characterization: It summarizes the characteristics of an author and generates the author profile 
based on his/her writings like gender, educational, cultural background, and writing style.
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 Similarity detection: It compares multiple pieces of writing and determines whether they were produced by 
a single author without actually identifying the author like plagiarism detection. To extract unique 
writing style from the number of online messages, various features such as lexical, syntactic, structural, 
content-free and content-specific need to be considered.

Although authorship attribution problem has been studied in the past, but in the last few decades, authorship 
attribution of online messages has become a forthcoming research area as it is a confluence of various research areas 
like Machine Learning, Information Retrieval and Natural Language Processing. Initially this problem started as the 
most basic problem of author identification of anonymous texts, now it has expanded for forensic analysis, electronic 
commerce etc. This extended version of author attribution problem has been defined as needle-in-a-haystack 
problem [12].

When people write an article on any topic, they use certain words unconsciously. Our objective is to find some 
underlying pattern of the author’s style. The fundamental assumption of authorship attribution is that each author 
habitually uses specific words that make their writings unique. Extraction of features that distinguish one author 
from another includes use of statistical or machine learning techniques on large corpus of text.

In Section 2 below we review existing techniques used for Authorship Analysis along with their classification. 
Section 3 explains basic procedure for authorship analysis. Section 4 summarizes comparison of various techniques 
since the year 2004 till 2014. Section 5 reviews performance evaluation parameters required for Authorship Analysis 
Techniques. This is followed by section 6 to conclude the paper.

24. State of the art techniques

24.1. Brief History

The advent of non-traditional authorship attribution techniques can be traced back to 1887, when Mendenhall 
first created the idea of counting features such as word length. His work was followed by work from Yule (1938) 
and Morton (1965) with the use of sentence lengths to judge authorship. 

24.2. Applications of Authorship Attribution

 To analyze anonymous or disputed documents and books such as the ancient articles and poems written by 
various authors.

 Plagiarism detection - to establish whether claimed authorship is valid.
 Criminal Investigation – to determine source of unauthorized or unsolicited Emails 
 Forensic investigations - verifying the authorship of spam mails, newsgroups messages, or identifying the 

basis of a piece of intelligence.

24.3. Key Features

 When an author writes they use certain words unconsciously.
 Find some underlying ‘fingerprint’ for an author’s style.
 The fundamental assumption of authorship attribution is that each author has habits in wording that make 

their writing unique.
 It is well known that certain writers can be quickly identified by their writing style.
 Extract features from the given text that differentiate an author from another
 Applying certain statistical or machine learning techniques on given training data
 Showing examples and counterexamples of an author's work

24.4. Issues involved in the process

Identification of authors needs expertise in linguistics, statistics, text authentication, literature, etc. Hence, this is 
an interdisciplinary area. Too many style measures have to be applied and style markers need to be determined. 
Although statistical methods may be complicated or simple, too many exist in the literature. The features are 
extracted only after parsing all the documents thoroughly. The results have to be combined in order to obtain certain 
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characteristics about the authors. Apply each of the statistical or machine learning approaches to assign a given 
document to the most likely author.

24.5. Current Techniques

Computerized analysis of documents was developed in 1980’s, from the previous statistical analysis of literary 
style. This is termed “Stylometry”. In order to quantify some of the features of an author’s style, the following 
measures are explored.

Word or Sentence Length: This is a method developed in the origin of Stylometry. Due to the naïve 
quantification, it is not a reliable method.

Function Words: This method relies on word usage and context-free words. Using this method, we can analyze 
words’ frequency, position, and immediate context of words. This is a criticized method, and cannot reliably 
distinguish between certain literature types.

Vocabulary Distributions: In this method, we measure the richness or diversity of an author’s vocabulary. It 
analyzes the frequency profile of word usage to glimpse the author’s extent of vocabulary.

Content Analysis: This method tabulates the frequency of types of words in a text. It aims to reach the denotative 
or connotative meaning of the text.

25. Classification of Methods

The methods for authorship attribution are broadly classified based on the statistical or machine learning 
approach adopted for the purpose. These are summarized in Figure 1 below. The statistical univariate methods 
include Naïve Bayes Classifier, Cusum Statistics procedure and Cluster Analysis.

Fig. 1. Main Techniques in Authorship Attribution

The machine learning techniques are Feed-forward neural network, Radial basis function, Support Vector 
Machines, Fisher’s linear discriminant function and Echo state neural network.

26. Typical Procedure

The procedure followed in identifying authors typically consists of four stages as shown in Figure 2. The first 
step is data collection. During this phase, we collect materials written by potential authors from various sources and 
store them in digitized form.
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Feature extraction is the second stage. After extraction, each unstructured text is represented as a vector of 
writing-style features. The next step is model generation. The dataset is a large collection of textual documents. This 
should be divided into training and testing sets. Classification techniques are applied, while an iterative training and 
testing process is undertaken. Finally, in the fourth stage, author identification is done. The developed model is used 
to predict the authors.

Fig. 2. Stages in Authorship Attribution

27. Comparison of Techniques

This section summarizes the various techniques used for authorship identification reported in research forum 
since 2004 till 2014. History of studies on authorship attribution problems is presented in tabular format year wise. 

For each method, we identify the corpus on which the method was tested, the feature types used and the 
categorization method used, along with the size of training set. Table 1 lists the comparative study of all authorship 
techniques.

     Table 1. Details of Authorship Identification Techniques.

Authors / Year Features Techniques Used Corpus No. of 
Authors Used Training Set

Mappillairaju Bagavandas, 
and G. Manimannan

2004
18 stylistic Features

ANOVA technique, two 
sample t-statistic and 

Factor analysis

Tamil Language Magazine 
“Bharathi Dharisanam” 

1975
3 32 articles

M. Bagavandas and
G. Manimannan

2006

18 linguistic variables, 11 
morphological variables, 4 

habitual words and 3 
function words

Canonical discriminant 
analysis

Tamil Language Magazine 
“India” 1906 3 55 articles

M. Bagavandas
and G. Manimannan

Jan 2008

24 commonly occurring 
function words

canonical discriminant 
analysis Tamil Language Magazine 3 32 attributed and 

23 disputed articles

M. Bagavandas
and S. Nazreen Begum

Jun 2008

frequencies of occurrence 
of characters Statistical methods Cilappathikaaram 1 30 chapters of 

chilappathikaaram

M. Bagavandas, 24 function words Learning vector Tamil Language Articles 3 32 articles

Data 
Collection

Model 
Generation

Authorship 
Identification

Feature 
Extraction

http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&searchType=journal&result=true&prevSearch=+authorsfield:(Bagavandas,+M)
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&searchType=journal&result=true&prevSearch=+authorsfield:(Manimannan,+G)
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&searchType=journal&result=true&prevSearch=+authorsfield:(Bagavandas,+M)
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&searchType=journal&result=true&prevSearch=+authorsfield:(Nazreen+Begum,+S)
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&searchType=journal&result=true&prevSearch=+authorsfield:(Bagavandas,+M)
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Abdul Hameed
and G. Manimannan 

Apr 2009

quantization

Menaka S.,
Pattabhi R. K. Rao,

and Sobha Lalitha Devi 
2011

cause-effect relations in a 
given Tamil text.

Conditional Random 
Fields

8648 sentences of Tamil 
Language Many -

R. Chandrasekaran
and

G. Manimannan
January 2013

24 function words and 18 
morphological variables ANN Tamil Language Magazine 

“India” 1906 3

32 Attributed  and 
23 un-attributed 

articles

Subasree 
Venkatsubhramaniyen, 

Subha Rashmi 
and 

Rajeswari Sridhar
2013

Venpaa, Asiriyapaa, 
Vanchipaaof Tamil Poems CFG Various Ancient Poems Many 

Authors
Various Poems of 
Ancient Authors

Arbind Kumar Singh
and

G. Manimannan
Sep. - Oct. 2013

(i) use of 2, 3 and 4 letter 
words,

(ii) words starting with a 
vowel

(iii) combination of these 
two together

CUSUM analysis Tamil Language Magazine 
“India” 1906

Many 
Authors 13 Articles

A.Pandian
and

Md. Abdul Karim Sadiq
December 2013

322 features of Emails

Fisher’s linear 
discriminant function,  

Radial basis function &
Echo state neural 

network 

Emails of 50 Authors 50 Authors 500 Emails

R. Lakshmi Priya
and

G. Manimannan
January 2014

morphological and function 
words

Principal Component 
Analysis (PCA) and 

Multivariate 
Discriminant Analysis 

(MDA)

Tamil Language Magazine 
“India” 1906 3 92 Articles

28. Conclusion and Future Work

Recently, many people use modern technology gadgets like computers, tablets, mobiles, in their regional 
languages. So, authorship attribution in each regional language has major impact. Similarly in many old articles, 
poems in their regional languages authors were not identified. For example, in Tamil language, Agananuru, 
Purananuru, Mukkoodar pallu, etc., many others were not identified. Hence, if we go in these directions it will be 
more helpful to the society to know the author of various valuable old articles and poems. Moreover malicious 
articles on the internet, spam generators and plagiarism can be detected.
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Abstracts

Network devices are labeled as one of the essentially hard tasked equipment. These devices are dynamically taking part in the 
network based on the user demand. Thus the network is updated with new devices, as well as the existing devices find their way 
to update themselves based on the network changes to provide network services to users. Erstwhile the existing devices in the 
network left offhand to provide services due to the drastic changes in the hybrid network updates such as operating systems and 
those devices face incompatibility. This research identifies the most usable devices in the hybrid network with the help of real 
substantial network. Also it discusses the usable device's statistics as a group of similar nature. The statistics includes the packet 
usage, protocols used for communications, error messages. This analysis recommends cloud based services to solve compatibility 
issues by analyzing network traffic hindrances. This experiment uses over all 1000 pcs, 100s of hybrid network devices and a 
network analyzer software for observation and to analyze the fixed term of network traffic packets among the devices. The study 
also suggests the required steps towards the reusability of existing devices to provide quality of services to the users in the hybrid 
network environment by means of cloud based patches.

Keywords: Virtual Network; Hybrid Network; Bandwidth; Device utilization;

1. Introduction
The organizations have taken various measures and steps to follow or determine the needs in discovering of all 

the devices in a network. It might include for other reasons such us compatibility issues and Quality of services for 
observing the devices that exist and part of the network. This research focus on the network devices that are 
particularly involve in impact on network traffic have been monitored and considered for the retention purposes and 
also the importance of providing the cloud based services to sustain those devices. In specific to these devices 
namely printers that face issues with compatibility or adapting the hybrid environment are to be considered for the 
future cloud based services.

There are observations that are made concern by the organization to retain the existing the devices and 
recommend cloud based solution for issues that are explained before. It firstly, the organization should consider the 
resources that are being accessed at a certain time and by which people. This reduces potential usage by whom and 
the purpose of usages; it allows the organization to secure their network from drudger accessing the network 
resources or important information when it travels on the network. Secondly, the organization should be in a 
position to monitor the network bandwidth and make sure that it is not slowed down by packets sent by unknown 
sources. Also an organization should consider easier implementation and assigning of different roles to different 
devices in accordance to the organization standards. This should include monitoring of software installed on 
different devices, their licenses and when they are due to expire in order to avoid device faults, and the versions 
installed for these devices software rather go for a cloud based solution to reduce the impediment. Lastly, an 
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organization should consider network discovery devices that in case of a network failure will easily detect that of 
point of failure and correct the network problem in time using the same service that provided by the cloud. The 
following section ropes in the common problem that exist in the network instigated by the devices especially 
printers.

1.1Tools to curb the issues and the device faults

It is well pragmatic that many tools to curb issues that limit the network performance services reaching the 
destinations. Management software is often used to discover and monitor performance of network devices as an 
unabridged. Common functions of management software are detecting the devices and solve the compatibility issues 
to access the network by providing an updates.

Monitoring the various processes performed by a device by waiting for the device to send information about the 
required updates. It causes again the traffic impact on the network However, real devices grieve from drip [1,2]. The 
user uses these devices may or may not be aware of what these update is meant to give alert as it could be an update 
or just an alert that is unnoticed. Also software keeps track of those devices that are accessing the LAN remotely or 
locally. The traffic flow on the network rapidly increases which gives slow response to the device that need updates. 
Managing software used in a certain organization by keeping track of their license and the current versions of 
software being used.

These are the software could be open source or commercial software. Factors that determine the type of software 
to be used for network discovery are specific to the needs of each organization. Some factors that should be 
considered should be; the size of the network and the amount of money the organization is willing to set aside.[3] It 
is again leading to non-friendly network structure that provides no user friendly services. The entire above scenario 
escalating the importance of the cloud based service to provide the necessary updates to the devices such as printer 
to reduce the network traffic slowdown and to deliver the compatible resources to the network. 

The dispute that causes printer on the network lead to clog the traffic that need immediate attentions are 
mentioned in the as follows section, Printing is too slow,   Windows is sending print jobs to the wrong printer, My 
prints are too light, too spotty, or have horizontal lines, My printer says my ink cartridge is empty, My paper tray is 
flimsy [4] are some of the user noticed issues and other may have more critical to note and optimize. Other issues 
with huge files that are not supported by the internal memory to hold with a wired connection see if printer supports 
100Base-T or gigabit Ethernet. If so, verify that your router and network can handle those speeds--if they can't, 
you're creating a bottleneck, especially when sending graphics-heavy files to the printer [5]. You might have to dig 
around to get the details--various printer manufacturers provide this information in different locations in the 
software. If you don't see it in the driver software, check back in the manual [6]. This leads misperception; instead of 
having better alternative cloud based service is recommended in this experiment. On the other hand Virtualization 
technologies have dramatically changed the way that we think about servers and network devices in general 
however many engineers fail to realize that these technologies have also created significant changes to our networks 
[7]. The network devices and offer a large number of services available to the user by default, also a major traffic 
generator across the network. In contrast printers of yester-year, printers of today are usually networked and new 
technological invades the older printer left offhand either device driver updates missing or the network is caused the 
traffic slowness [8]. There are many research activities fuelling to identify the network devices which are creating 
the traffic at most in the network[9][10]. The printer is the device which is closely monitor to enhance the traffic by 
doing locally administered action in an individual computers those are unbinding NetBIOS, Network Access order 
and for removing browser traffic login scripts maps to frequently used shares, and NT profiles can place network-
appropriate printer object. The following portion of the paper provides concise reason behind selection for this 
detailed printer experiment on the lively network. 

2. Scope
The scope of this research is to identify the issues of the network devices for a particular organization through the 

network infrastructure.  This study is representing printers as a most effective device that provides services to the 
user next to personal computers in an organization. The network efficiency is observed by running services, the 
protocols used for communications by the device printer is considered for analysis such as SNMP, DHCP, SSDP, 
UDP, TCP, NBNS, MDNS. Alongside the packet usage, protocols used for communications and error messages 
status and device statistics. Hence hastily justify that there necessary a cloud based patch service that optimizes the 
hybrid network devices performance.  
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3. Experimental Setup

The fig 1,below shows the network architecture of experimental bed which connect three major networks and 
four service based networks. These networks provide educational and learning management service over 2500 
students and the faculties in the campus. This consists of LAN and the following technological configurations. Also 
the network is outlined as three clusters to provide the educational services. For the effective administration and 
maintenance of this network services, the classification and cluster made in the department level.

 

The network design is constructed with latest technological peripherals with specifications such as cisco switches 
4503E, SAN Switch IBM 2005 16B, cisco routers 1700,2800 series; Firewall-CISCO-ASA-5510, cisco call manager 
for IP phones encompass of  CISCO-MCS-7800-KQGCY35, Pentium D 2.80GHz. It is more than 1000 nodes are 
typically Concentrated with UTP CAT-5, CAT-5E,CAT-6 and  Fiber Channel switch made up of fibre multimode 
channels. The established infrastructure integrated with wireless fidelity of various manufacturers. The network is 
enhanced with Video conferencing supported for inter and intra conferencing facility. The network connection also 
extended to reach VPN extranet. The user support devices cater into high end networked HP and Xerox Laser jet 
printer and Photocopiers of various models. In this study, the network traffic of devices printer are monitored on 
various time frequency. 
4. Result Interpretations

The experiment began with the identification of list of devices on the network then collected information such as 
IP address and MAC addresses respectively to identify the devices as broad-spectrum. The software wireshark is 
used for analysing the data on the network. The devices’ IP addresses are the parameter that is used for filter the 
traffic exclusively printer traffic and their impact in the network are analysed. The details acquired during the 
analysis based on bandwidth consumption details by the devices, comparison List of network printer, Total packets 
against used protocols that are connected to printer services, traffic impact by the devices.

The results are discussed in this section starting from complete devices’ list to printers that are considered second 
biggest traffic contributor next to desktop computers. The Table-1 below shows the list of devices for last six years, 
it has increased exponentially.  The ratio between the printer and the personal computers are nearly 1:3 of the device 
increased from the starting point to the end for a period of time. The device printer has shown better growth among 
the other network devices. For the experiment purpose only active device at the ultimate office hours is considered 
for analysing the data. The Table-1 also depicted the only major devices that are used in an organizational 
environment. 

 It is also been depicted in the below fig 2. The legends in the 
fig 2, are promptly seen and it is clearer that the optimization 
support needed for the device printer since these devices’ traffic 
also has an impact on the network quality of services. 
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 Table 1.  Over all device statistics

In addition to this optimization result analysis, the other devices are also given equal important. The printer 
appears to be second largest network device that pact influence on the network traffic. This ensures that there need 
to be a cloud based service that cares the considerable amount of printers in the network. The following section 
discusses the traffic impact on the network by printers.
4.1.The traffic impact
Table 2.  Printer used packets statistics

As discussed earlier, the network capable printer could create kiosk in the network traffic. The analysis depicted 
above indicates the data from various observations and the packet captured by the analytical tools. The table2, shows 
the frequency at the data-3 the printer has used the maximum of 1325 packets as compared with their Counterpart 
PCs and other devices in the network that create network traffic, Fig 3., depicted the variation of the printer impact 
on the network at different time interval as it is captured by the tool. The section below describe with the error status 

of those printers that need a cloud based patch for better 
quality of service to resolve the error status such as 
Unknown, connection error, empty, toner low and no paper 
as shown in the Table 3.

Table 3.  Printer Status and 
Error messages on the network

Computers 628 762 812 992 1024 1151
Printers 69 87 126 129 137 167
Photocopiers 16 14 27 41 33 44

Observation
s

Total 
Packets
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Packets
% of Packets

Data-1 10000 52 0.52
Data -2 11698 23 0.197
Data -3 36216 1325 3.659
Data -4 32606 148 0.454
Data -5 32996 146 0.442
Data -6 16154 51 0.316
Data -7 4312 27 0.603
Data -8 10000 0 0
Data -9 10000 53 0.53
Data -10 10000 53 0.53
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Fig 3. Printer’s impact on the network
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The status of the network printers in the form of notifications drive through expensive in terms of network 
bandwidth. 
Table 4.  Protocols used for managing device printers

Observation of the network on a specific time interval shown in the table 4 and fig 4, the Simple Network 
Management Protocols (SNMP) shows the involvement of network management. It had to stabilize the network by 
optimizing the devices those fall in the category of fault implication such as identifying the drivers, service 
unavailability. On the other hand the Simple Service Discovery Protocol (SSDP) peaks up to detect the services that 
needed by the device printers. Though the SSDP involves in the network discovery without the aid of Dynamic Host 
Configuration Protocols (DHCP) and Domain Name System (DNS) and it is still need to take part in the traffic for 
maintaining the flaw free network. The NBNS and BROADCAST all have the equal involvement in the network 
traffic maintenance and to provide quality of services to the end users. This inevitable state is paving the importance 
of having mechanism that tackle those device printers on the network might be passing through a clouds based 
services. 

5. Conclusion and future work
The experiment carried out in the real time environment with live traffic of various LAN segment. It is noticed 

that many devices that take part in the network and provide services to the users. The hybrid network optimization 
point of view this study gives the importance to the devices that dynamically part to it. The bottlenecks created by 
the off-hand device printer traffic have been identified through the massive data collected in the sustainable network 
environment. The network management protocols such as SNMP, NBNS, DHCP and SSDP are identified in this 
study have mostly spent on optimizing the network.  Simple Service Discovery Protocol (SSDP) is hugely 
supporting the network printers to provide the maximum services requested by the users. The data collected in the 
network clearly justify that the hybrid network require an amenities from the external cloud based patch services. 
This study insists the organization to strict to enable those off hand devices service by means of cloud based services

This study can be further enriched to create a prototype of hybrid network patch that is delivered using cloud 
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based services.  Also the same type of analysis can be carried out to optimize the wireless devices that are take part 
in the network dynamically. It can be also considered in the heterogeneous network environment. Also analysing 
device and providing cloud based optimized solution is challenging in hybrid network infrastructure. The 
forthcoming study in this field is encouraging and the implementation of cloud based patches could be the next 
publication

Appendix A. Traffic impact

A.1. The online network printer IP addresses and its usage of protocols during the communications.

Parameters Traffic Impact (No of packets used by the printers)
Captured File PDC-1 PDC-2 PDC-3 PDC-

4
PDC-5 PDC-6 PDC-7 PDC-8 PDC-9 PDC-10

Total Packets 10000 11698 36216 32606 32996 16154 4312 10000 10000 10000
Packets Used  
Printer 52 23 1325 148 146 51 27 0 53 53

% of Packets 0.52 0.197 3.659 0.454 0.442 0.316 0.603 0 0.53 0.53
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Abstracts

Use of mobile phones is growing exponentially. Mobile phones are a great source of telecom GSM mobile data which 
includes traces of location of mobile users along with temporal dimension. Studying the movement pattern explains the behavior 
of moving objects. By applying knowledge discovery process and data mining techniques on raw mobility data can reveal 
patterns which can be of great interest. These patterns can be analyzed for a particular real life problems and can support the 
decision making process. The purpose of this work is to propose a methodology for spatial temporal analysis of mobility data so 
as to discover useful knowledge. The methodology explains the steps required to change a raw data into knowledge. Having such 
methodology in place a decision support system can be developed for problem in hand.
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29.  Brief Description

The study and analysis of movement patterns of moving objects such as people, vehicles or animals have always 
been an area of keen interest. Observations of movement patterns define behaviours which are required by analysts 
in decision making. For instance shopping patterns of people can be used for commercial purposes (Geo-marketing) 
or traffic patterns can support urban planners or location aware services. In 2013, number of worldwide mobile 
phone users were estimated around 6.8 billion. Technology currently being used by   telecommunication operators 
provides better estimate of user's location at any time. As a result, mobile users’ movement and activity may be 
sensed by processing various mobility data records collected by telecoms infra-structure [1].
Goal of mobility data processing is to understand how, when, where and ultimately why objects move. This involves 
a multi-step process where data acquired from various GSM/GPS devices are analyzed and gradually transformed 
into meaningful knowledge. The process is referred as Knowledge Discovery (KD) i.e from raw data to knowledge 
[2].When considered with domain knowledge for decision making, KD facilitates visual analytic (VA) which 
focuses on visual interpretation of knowledge construction. VA assists in revealing the salient patterns and trends. 
When studying large amount of spatial-temporal data such as mobility data, VA enters into realm of Geo Visual 
Analytic [3] which reveals previously unknown facts about the data.
Earlier approaches tend to extract information from spatial-temporal databases using ad- hoc queries aimed at 
answering questions involving a single predicate range or nearest neighbourhood [2]. For example: “Finding all 
vehicles that travelled from Sultanate of Oman to Dubai in UAE on Saturday”. These kinds of queries can be 
answered using spatial query extensions to GIS applications however they fail when it comes to collective behaviour 
or correlations among involved entities. For instance answering a query like “Are there groups of objects that move 
together for some time?” “Are there objects that move in groups sequentially within certain time?” “Are there 
objects cluster that use a common route regardless of when and how fast they move?” These types of queries fall 
under discovery of spatial-temporal sequential patterns (such as flock pattern, moving cluster pattern, trajectory 
patterns etc) [2]. 

30. Purpose :

The purpose of this work is to propose a methodology for spatial temporal analysis of mobility data so as to 
discover useful knowledge. This will support decision making process for real-world problems. As per one of 
estimates worldwide user base of Telecom industry is about 6.8 billion. As per Wikipedia about 80% of world 
population has access to mobile network. There is possibility that anybody reading this paper will be carrying a 
mobile i-e a source for mobility data. Mobility data is everywhere and has grown many heaps in this modern world. 
However with such a large mobility data in hand, very less attention is given to discovering knowledge from this 
raw data. Few studies have been conducted in field of data mining and knowledge discovery however they lack the 
spatial along with temporal component.  Proposed methodology will enable analysts in discovering geographic 
patterns of interest and developing interesting analogies between them.. For example social information services or 
social media can work out popularity rating of restaurants in a city by analyzing number of visitors along with eating 
patterns of a population so as to decide next franchise location and type of food to be served. It can also reveal the 
rush hours at particular restaurant so as to support the decision to offer exciting meal deal. Temporal traffic 
congestion analysis of various routes and highways so as to develop their alternatives can be another application 
area. Tourism industry can take the advantage by discovering the visitors’ patterns at various tourists’ locations and 
then developing them for better access and services as per. Mobility data analysis can assist business intelligence 
process in revealing the buying patterns of people of a particular locality. Mobility data can help in crime analysis 
where a system with requisite data and methodology can be queried for knowledge discovery. In today's 
environment of high security risk and war against terror it is important to make best use of technology and mobility 
data for spatial temporal analysis of terrorists attack. This will support analysis and appreciation of terrorism linked 
operations by security forces. By identifying the poor coverage and times of high network usage Telecom 
Regulatory authority can direct the network operators for specific improvements of their services. Telecom industry 
itself can have real insight of business intelligence by studying the usage patterns of customers and thereby 
increasing their revenues. Similarly banking sector can analyse the trajectories of the visiting customers’ data to 
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decide about new branch location. Carrying out analysis of trajectories of patients of similar diseases can reveal the 
possible environmental conditions affecting a particular disease.

31. Proposed Methodology

31.1. Raw data collection

First step will be collection of GSM mobile data from various telecom network operators operating within 
study area. Most of the time, this data is not available due to restrictions from regulating authorities or resource 
constraints of the operators. Mostly these operators make use of macro towers as cellular base station  tower (BST) 
which has long ranges extending up to 35 kilometres. The major disadvantage of this arrangement is that mobiles 
connected to BST do not cover the subject area in its true sense. For example if study is regarding the popularity 
rating calculation of restaurants in an area. In such case single tower will connect almost all restaurants within 
radius of 2 kilometres or even beyond. Thereby, making it difficult to segregate the mobiles connected within the 
proposed radius. Such stations will also record some passerby as an object of study area. Solution to such constraint 
is use of Pico or Micro towers as BST which are smaller in size and have ranges of few meters. They effectively 
cover a single building and can avoid inclusion of noise data in the form of passersby. Other constraint mostly faced 
by network operators is logging of data. Paging is usually referred as a routine task performed by BST where it 
periodically sends signals to determine mobiles connected within its range. This information is logged on its servers. 
Normally paging interval is kept large (e.g. 60 minutes) to avoid network congestion and improve availability to 
network users. By using Pico towers, the users connected to one BST decrease owing to its smaller range. This helps 
in decreasing the paging interval e.g.  20 minutes and thereby obtain more mobility data.

31.2. Data pre-processing 

After obtaining the data of various network next important step is its pre processing. As the data is 
collected from various different network operators hence it does not follow any standard format. Also the data in 
logs is stored under various headings which although contain same data but different alias. This necessitates 
processing the data in a way to bring it in required form. Various scripts can be used to undertake this job. This step 
also involves removal of incomplete and erroneous data.

31.3. Creation of moving objects DBMS. 

Moving objects databases are different than the traditional DBMS where they use abstract data types to 
represent the trajectories and mobility phenomena Moving objects databases represent a set of moving objects using 
abstract data types and maintains complete histories of movement. Secondo DBMS prototype is an open source 
software which does not have a fixed data model; instead it provides a system frame that can be filled with 
implementations of different data models. Another system dealing with moving objects is Hermes which is 
implemented on top of the Oracle 10g database system [4]. Hermes is Object-Relational DBMS that aids in 
modeling, constructing and querying a database with dynamic objects that change location, shape and size, either 
discretely or continuously in time [5].This step thus meets the storage needs of the mobility data for subsequent data 
mining and knowledge discovery process.

31.4. Applying geographic data mining techniques as per task in hand for geographic knowledge discovery.

This step involves firstly formulating the question in hand into a query and determines the specific output 
required as the result of query processing. Based on the query it can be decided which particular data mining 
technique can be applied to it. For instance: finding groups of objects that move along a specified path for a certain 
time at a fixed distance from each other [6] or identifying other patterns such as clusters or convoys [6]. H. Jeung et 
al [7] describe a convoy being a group of objects that have traveled together for some time. Laube et al [8] defined a 
collection of spatial-temporal patterns based on similar direction of motion or change of direction including flock, 
leadership, convergence, and encounter, and give algorithms to compute them efficiently [9]. Leadership pattern 
identifies if someone already treading a path leads flock towards a certain direction [9]. Police pursuing a criminal is 
also one example that can be extracted by this pattern. Convergence is the pattern which includes objects passing 
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through the same circular region of radius at any time. Encounter pattern includes all objects that are simultaneously 
inside the same circular region [9].Application of data mining technique will differ with each real life problem and 
cannot be generalized. Temporal dimension of data can be explored by discovering the same patterns over various 
times and calculating the change in them.

32. Conclusion

Mobiles are everywhere now and there use is becoming increasingly high with each day. The best thing is they 
are becoming a great source of data collection without making any additional effort. Mobility data has many 
dimensions of exploration. It can reveal the geographic positions of moving objects along with change in time. By 
using appropriate data mining techniques it can reveal patterns of interests. Although much of work is required in 
calculating efficiency of algorithms and their effectiveness in terms of revealing the requisite outputs. However it is 
need of day to make use of dumps of data buried in logs and work out a plan for turning them into goldmine of 
information.
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Abstracts 

Big Data is the mining and processing of petabytes of information to obtain a clear perception into customer behaviour and 

various areas of business performance. The drastic increase of data not only requires a clear cut understanding of big data, 

but also more importantly the potential of knowing what can be done with it using big data analytics. That is, as the data 

builds in abundant formats, it is observed that the organization has accumulated billions of rows of data with hundreds of 

millions of data combinations. So in effect, Big data requires an analytics mechanism of high performance to process and 

discover what is important and what is not. There exist a potential for making faster advances in many scientific disciplines 

through better analysis of the large volumes of data that are made available. However, many challenges as described in this 

paper must be resolved before this potential can be fully realized. 

 

Keywords: Big Data analytics; veracity; Hadoop; outliers   

1. INTRODUCTION    

                                                                                                                                                                                             

Often Big Data has been talked about as a “problem” because it couldn’t be easily processed with traditional  

systems based on relational databases, but it really is a tremendous opportunity to enhance and even transform 

how you run your business [1]. Big Data analytics is driven by the fact that huge amounts of high dimensional 

or unstructured data are frequently produced and stored with much cheaper cost than they used to be. For 

example, in genomics there is a striking drop in price for whole genome sequencing. This is also true in other 

areas like media analysis, medical imaging, high frequency finance, surveillance video analysis.  

     So the current trend that data can be produced and stored more massively and cheaply is likely to maintain or 

even hasten in the future and this will have deep impact on engineering and business. Unfortunately, though, 

research shows a very large number of companies are still unclear as to what big data really is, how best to 

overcome the various challenges it can present, and how data can be leveraged across virtually every facet of a 

business [2]. Big Data analytics refers to tools and methodologies that aim to transform massive quantities of 

raw data into “data about data” – for analytical purposes [3]. Big data analysis is a continuum, not an isolated set 

of activities [4]. 

      The commonly accepted definition of big data comes from Gartner who define it as high-volume, high-

velocity and/or high-variety information assets that demand cost-effective, innovative forms of information 

processing for enhanced insight, decision making, and process optimization [5]. These are known as the “three 

Vs”. There are four areas where the Big Data analytics comes handy: to improve legacy products and services, 

to improve internal processes, building new product or service and modifying business models. By using big 

data analytics, only the pertinent information is extracted from terabytes, petabytes and exabytes and is analyzed 

to transform the business decisions for the future.  

 

 

 



 Author name  

©Elsevier Publications 2014  2 

2. BIG DATA: AN OVERVIEW 

 

 The four dimensions of big data based on which these data has to be processed are volume, variety velocity, 

veracity. These four dimensions helps to both define and distinguish big data. Data volume, variety, velocity and 

complexity all present challenges that must be faced to efficiently address data analysis at large scale [6]. 

 

2.1. Volume 

 
      Volume indicates the amount of data. In other words, volume refers to the huge quantities of data that 

organizations harness to improve the decision making process. Data volumes continue to increase at alarming 

rate. For example, a global telecommunications company, for example, collects billions of detailed call records 

per day from 120 different systems and stores each for at least nine months [7]. What constitutes truly “high” 

volume differs by industry and is smaller than the petabytes and zetabytes. According to IBM, we create 2.5 

quintillion bytes of data every day [8]. With growing data volumes, it is essential that real-time information that 

is of use to the business can be extracted from its IT systems; otherwise the business risks being swamped by a 

data deluge [9]. 

 

2.2. Variety 

 
     Variety refers to the different types of data and data sources.  It is about handling the complexity of multiple 

data types like structured, semi-structured and unstructured data. Also data needs to be integrated and analyzed 

from a complex array of both traditional and non-traditional information sources.  

 
2.3. Velocity 

 
      Velocity means data in motion. The speed at which data is created, processed and analyzed continues to 

accelerate. By default the data creation contributes to higher velocity. Velocity induces latency – the lag time 

between when data is created and when it is accessed. Since the data is created continually at an alarming rate it 

is impossible for traditional systems to capture, store and analyze the data. 

 

2.4. Veracity 

 
Veracity means data uncertainty. It refers to the level of robustness associated with certain types of data. A 

need for high data quality is an important requirement and challenge in big data.Big Data is by its nature big, 

raw and complex [10]. Its complexity is accounted by the following factors: data variety (from structured data to 

unstructured data), delivery speed of data and volume of information created. In other words, the complexity of 

Big Data is due to its volume, variety and velocity of data coming into the organization.  

Data is pouring in from every conceivable direction: from operational and transactional systems, from 

scanning and facilities management systems, from inbound and outbound customer contact points, from mobile 

media and the Web [11]. Big data presents a number of challenges due to its so mentioned complexity. One 

challenge is to figure out and use big data when it is in an unstructured format. Another challenge is how to 

capture the most relevant data and how to deliver it to the right people in real time. A third challenge is how to 

store the data, and how to analyze and understand it given its size and computational capacity available.  

While the benefits of Big Data are real and significant, there remain many technical challenges that must be 

addressed to fully realize this potential. Big Data is characterized by high dimensionality and large sample size. 

These two features raise three distinct challenges: 

(i) Increased dimensionality results in noise, unauthentic correlations. 

(ii) Increased dimensionality along with large size results in high computational cost and algorithmic imbalance. 

(iii) Huge samples of Big Data are usually combined from multiple sources at different time points using 

different technologies. 

 

3. TECHNOLOGIES ASSISTING BIG DATA PROCESSING 

 

Increased processing rates of huge data sets are done with the help of four primary technologies. They are: 

 

3.1. Grid computing 

 
     The grid infrastructure is used to provide workload balancing in dynamic environment, parallel processing 

for data management. Different applications and users can share a grid environment for efficient use of 

hardware capacity and for improved performance. 
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3.2. In-database processing 

 

Migration of data management, analytics and reporting tasks to the location where the data resides will 

improve the speed of understanding, and reduces data movement. With the help of scalable architecture of the 

third-party databases, this technology reduces the time needed to prepare data and analytical models. 

 
3.3. In-memory analytics 

 

     In-memory analytics can be used to quickly solve complex problems of big data. It uses parallel, in-memory 

access to data to quickly explore and visualize data. It can also be used to solve challenges specific to industry 

by processing the data in-memory. 
 
3.4. Support for Hadoop 

 

     Hadoop framework is used to store and process large volumes of data on commodity hardware. Hadoop, an 

Apache project, enables applications to run across large arrays of nodes, accessing petabytes’ worth of data [12]. 

It provides easy and transparent data access to data sources. Data management processes or analytics using can   

be developed to optimize run-time execution. 

 

4. REQUIREMENTS OF HIGH PERFORMANCE BIG DATA ANALYTICS 

 

The major requirements that are considered while high performance analysis of Big Data are:  

4.1. Meeting the need for speed  

In today’s business environment, companies not only have to explore and analyze the relevant data they 

need, they must do it as fast as possible. This challenge grows as the granularity increases. One solution to this 

problem is hardware. Some vendors are using increased memory and powerful parallel processing to crunch 

large volumes of data extremely quickly [13]. Another solution is to put data in-memory. Both solutions allow 

organizations to explore huge volumes of data and obtain business insights in real time.  

4.2. Understanding the data  

     It takes a lot of understanding to get data in a desirable shape. Consider the data from social media content, 

where it is required to know users in a general sense (say as a customer using a particular set of products) and 

find out what is to be visualized out of the data. One solution to this problem is to have excellent domain 

expertise. Thus the people analyzing the data must have a deep understanding of where the data comes from, 

what audience will be consuming the data and how that audience will interpret the information.  

4.3. Addressing data quality  

     Even if data exploration and analysis can be done real quickly, the value of data for decision making will be 

of no use if the data is not accurate. This is a common problem that may arise in any data analysis, but it 

becomes more serious when large volumes of information are involved. Again data quality is another important 

parameter that must be assured. To address these problems, companies must have an information management 

system to make sure that the data is clean. It is advisory to use proactive methods to address data quality issues 

so that no further problems will arise.  

4.4. Displaying meaningful results  

Plotting points on a graph for analysis becomes difficult when dealing with extremely large amounts of 

information or a variety of categories of information. For example, imagine you have 10 billion rows of retail 

SKU data that you’re trying to compare. The user trying to view 10 billion plots on the screen will have a hard 

time seeing so many data points. One way to resolve this is to cluster data into a higher-level view where 

smaller groups of data become visible. By grouping the data together, or “binning,” you can more effectively 

visualize the data.  

4.5. Dealing with outliers  

It is better to use a graphical representation of data rather than tables containing numbers and text to 

communicate trends and outliers. Thus the users can easily pinpoint the issues that need special attention simply 

by going through the chart. Even though outliers represent about 1 to 5 percent of data in normal data volumes, 
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it is difficult to view 1 to 5 percent of the data when huge volumes of data are considered. Another issue is to 

represent the points without having any plotting issues. A possible solution to this problem is the removal of 

outliers from the data or to create a separate graph for the outliers. It is also possible to bin the results to analyze 

both the distribution of data and outlier detection. Even though outliers may not be the useful data, they may be 

useful in revealing previously unseen and valuable insights.  

5. BIG DATA ANALYTICS PHASES 

 

Various phases of Big Data Analytics are:  

 

5.1. Data Acquisition and Recording 

 

Big Data does not come out of a vacuum: it is recorded from some data generating source. For example, 

scientific experiments and simulations can produce petabytes of data today within a second. Much of this data is 

of no relevance, and it can be filtered and compressed. One of the challenges in this phase is to design these 

filters in such a way that they do not remove worthy information. The second big challenge is to automatically 

generate the right metadata to describe the recorded data. Another important issue here is the origin place of 

data. Recording information about the data at its birth is not beneficial unless until this information can be 

interpreted and carried along through the data analysis pipeline. So much research is needed in generating 

suitable metadata and also data systems that carry the provenance of data and through the data analysis 

pipelines. Big data analytics phases are shown in Figure 1.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1: Big data analytics phases. 

 

Acquisition/Recording 

Extraction/Cleaning 

Integration/Aggregation/Representation 

Analysis/Modeling 

Interpretation 



Author name  

3  ©Elsevier Publications 2014 

5.2. Information Extraction and Cleaning  

Most often, the information collected will not be in a format ready for analysis. So an information extraction 

process that pulls out the required information from the underlying sources and expresses it in a structured form 

suitable for analysis is done in this phase. Doing this itself correctly and completely is a continuing technical 

challenge. This data also includes images and will in the future include video. Also using surveillance cameras 

and GPS-enabled mobile phones, rich and highly faithful geographical data can also be extracted. Works 

existing on data cleaning assumes well-recognized conditions on valid data and well-understood error models. 

 

5.3. Integration, Aggregation, and Representation of data  

 

Given the vividness of the huge amount of data, it is not enough to just record it and put it into a repository. 

Having massive amount of data will not be helpful for someone to find and reuse any of the useful data. With 

adequate metadata is needed to find out the useful data from among the massive data repository. Challenges will 

still remain due to differences in experimental details and in data record structure. Data analysis is more 

challenging than just identifying, understanding, and referencing data. Hence large-scale analysis of the data 

must happen in a completely automated manner. This needs expressing differences in data structure and 

semantics in forms that are machine understandable. There is a strong need of work in data integration that can 

provide some of the answers. 

 

5.4. Data Modeling and Analysis  

 

Big Data is often noisy, dynamic, heterogeneous and undependable. But even noisy Big Data could be more 

valuable than tiny samples due to the disclosure of reliable hidden patterns and knowledge from general 

statistics obtained from frequent patterns and correlation analysis. Also, interconnected Big Data can be used to 

explore information redundancy to compensate for missing data and to uncover hidden relationships and 

models.  

Integrated, cleaned, dependable, and properly accessible data are required in mining. Data mining itself can 

be used to help improve the quality and integrity of the data and to provide intelligent querying functions. But 

the lack of coordination between database systems is a problem with current Big Data analysis. 

5.5. Interpretation  

 

If users cannot understand the analysis, then having the ability to analyze Big Data is of no value at all. So, a 

decision-maker, inputted with the result of analysis, has to interpret the results. This interpretation involves 

examining all the assumptions and then retracing the analysis. But there are many possible sources of error: 

computer systems may contain errors, models are mostly based on assumptions, and results may thus be based 

on incorrect data. Due to these reasons, no responsible user will grant authority to the computer system. Rather, 

the user will try to understand and verify the results produced by the computer. This is usually a challenge in the 

Big Data due to its complexity.  

So providing the user with result alone will do no good. Rather, additional information on how each result 

was derived and based on what input must also be provided. Analytics applications help turn large data sets into 

business value [14]. By analyzing how to capture, store, and query provenance in the best manner, along with 

techniques to capture necessary metadata, an infrastructure can be provided to the users with the ability both to 

interpret analytical results obtained and to repeat the analysis.  

 

6. BIG DATA ANALYTICS CHALLENGES 

 

6.1. Heterogeneity and Incompleteness  

 

Big data are often created via aggregating many data sources corresponding to different sub-populations 

[15]. When the use of information by humans is considered, heterogeneity can be tolerated. But machine 

analysis algorithms expect homogeneous data. As a result, data must be carefully structured in the first step of 

data analysis. However, the efficiency computer systems increase if they can store multiple items that are all 

identical in size and structure. Some incompleteness and errors remain in the data even after data cleaning and 

error correction. This incompleteness and errors are handled during data analysis phase. Doing this accurately 

itself is a challenge.  
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6.2. Scale 

 

Managing large and rapidly increasing volumes of data is a challenging issue. In the past, the solution to this 

challenge was by fast processors, following Moore’s law. But, nowadays another fundamental problem aroused: 

data volume is scaling faster than computing resources, and CPU speeds are static.  

 

6.3. Timeliness  

 

The reverse side of size is speed. If the data set to be processed is larger, then it will take more time to 

analyze it. A system that can effectively deal with size is also likely to be a system that can process the given 

data set faster. But, it is not just the speed that accounts to the Velocity context of Big Data. Situations may arise 

in which the analysis result is immediately required. For example, a complete analysis of a customer’s leverage 

history is not feasible to be produced in real-time. Partial results need to be produced in advance so that a small 

amount of additive computation with new data can be used to arrive at an immediate determination.  

 

6.4. Privacy  

The privacy of data is another big concern, and that too increases in the case of Big Data. Privacy 

management is both a technical and a sociological problem. The existing prototype of differential privacy is a 

very important step towards this direction, but it unfortunately reduces information content too far in order to be 

useful in most practical cases. Another factor that cannot be ignored in this context is that real data is not static, 

but gets larger and is dynamic. Another important focus must be given on rethinking the security of information 

sharing in Big Data usage scenarios.  

6.5. Human Cooperation 

 

Despite the enormous progress made in computational analysis, many patterns can be easily detected by 

humans where computer algorithms fail. Big Data analytics is thus not purely computational; rather a human 

will always be there in the loop. As the complexity of data is much higher, multiple experts from different 

domains had to struggle to really understand the data. A Big Data analysis system must support input from 

multiple human experts. These multiple experts may be dispersed in various corners of the world when it is too 

expensive to assemble an entire team together in single room. The data system has to accept this distributed 

expert input, and support their cooperation.  

 

7. BIG DATA CHALLENGES: FROM ORGANIZATIONAL PERSPECTIVE   

The big data adoption model consists of the following phases as shown in Figure 2 from an organizational 

point of view. 

 

      
 

Figure 2: Big Data adoption model 

 

7.1. Educate  

 
It is focused on knowledge gathering. In the Educate stage, the major focus is on awareness and knowledge 

development. Within the organizations, mainly individuals do the knowledge gathering rather than the work 

groups. Thus the potential for big data is not fully understood by the business executives. 
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7.2. Explore  

 

Explore means developing strategies based on the requirements and challenges of business. The major focus 

of this stage is to develop an organization structure for big data development. Important objectives of these 

organizations include developing an efficient business case. This strategy considers existing data, technology 

and skills to develop a plan that suits with the organization’s business strategy. 

 

7.3. Engage  

 

Engage refers to piloting big data ventures to evaluate value and requirements of big data. In this stage, 

organizations try to prove the business value of big data and they also perform an analysis of their technologies.  

7.4. Execute 

 

In the Execute stage, big data analytics is implemented within the organization. Only a small number of 

organizations are consistent with the implementations of the marketplace. These organizations are utilizing big 

data to renew their businesses and thus make more information assets.  

 

In all these stages one consistent challenge is noticed regardless of stage and that is the ability to solve a 

compelling business case. In all stages, big data analysis efforts come within the economic scrutiny. The current 

economic scenario has left businesses with less need for new technology investments without measurable 

profits. 

  

8. FUTURE WORK AND CONCLUSION 

 

This is the era of Big Data. There exist a potential for making faster advances in many scientific disciplines 

through better analysis of the large volumes of data that are made available. However, many challenges as 

described in this paper must be resolved before this potential can be fully realized. The challenges include not 

just the issues of scale, heterogeneity, privacy, timeliness, provenance, but also the challenges present at all 

stages of the Big data analysis pipeline. These challenges are common across heterogeneous application 

domains, and therefore it not cost-effective to address these challenges in the context of any one domain alone. 

Fundamental research towards addressing these technical challenges is needed in order to achieve the promised 

benefits of Big Data.  
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Abstracts 

For performing large scale computing a huge number of computers are required in scientific computing. Traditionally, these 

requirements have been addressed by high performance computing solutions and facilities such as super computers and clusters 

are installed. Cloud computing provides a new model which uses the cloud computing infrastructure. Researches which are 

carried out using mathematical modelling and simulations may not be applicable in real clouds. This survey deals with the 

various mathematical modelling approaches which are used by researchers to develop and evaluate problems in high 

performance computing. 

 

Keywords: Programming modelling; High performance computing; MapReduce Model; Parameter Sweep Model; Actor Model. 

1. Introduction 

        Scientific computing consists of the development of mathematical models and numerical solution techniques 

to solve scientific, engineering problems. A huge number of computing resources are required for these models to 

perform large scale experiments. These requirements have been initially addressed by high-performance 

computing (HPC) infrastructures such as clusters or with a pool of networked machines. [1] With the arrival of 

Grid computing [2] new opportunities are available for the scientists to perform large experiments. Grid computing 

introduced new capacities such as dynamic identification of services, the ability of trusting on a huge number of 

resources belonging to different administrative areas and identifying the best set of machines which meets the 

requirements of applications. Apart from being less involving on hardware and software investment, mathematical 

modeling also be attractive for providing an understanding of the interdependencies involved in cloud computing. 

It is suitable for determining optimal values and equilibria and predicting behavior. Compared with grid 

computing, cloud computing has several unique features including virtualization and flexibility. All the physical 

resources are virtualized and transparent for users by using the virtualization technology. Each user has their own 

virtual device, these devices do not interact with each other and they are created based on user’s requirements. The 

utilization rate of resources has been effectively improved by running one or more virtual machines on a single 

host computer. Thus resources can flexibly supply under the cloud computing environment. 
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       A Cloud is a distributed system which consists of a collection of interconnected and virtualized computers that 

are dynamically provisioned and presented as one or more unified computing resources based on service-level 

agreements established through negotiation between the service provider and consumer. Cloud computing provides 

a platform for the execution of massive tasks on cloud instead of the execution of tasks on user’s Personal 

Computers, Servers etc. Cloud computing can assist small organizations that cannot afford huge investment on 

their IT sector by providing huge computing power, less maintenance cost,  unlimited storage capacity, 

accessibility of useful web-services etc. 

       Cloud computing is translating the IT industry, personal data sharing, high-performance computing (HPC) and 

management. Service providers can centrally handle, preserve, upgrading the computing resources and unloading 

the burden from small business owners or those who do not have the expertise or budget to handle the fast-

changing computing infrastructure. [3] When cloud for HPC is used, the total cost of ownership is reduced by 

eliminating the need to maintain large-scale parallel machines, their energy-consuming power and cooling systems. 

      Interest of HPC in the cloud has been growing over the past few years. Cloud extends applications a range of 

benefits including elasticity, maintenance costs and economics of scale. When compared to traditional HPC 

systems like supercomputers some of the cloud's primary benefits for HPC originate from its virtualization 

flexibility. The cloud lets scientists build their own virtual machines and configure them to suit needs and 

preferences. Cloud is considered an addition to traditional supercomputers which provides a solution for cases in 

which internal resources are overused. Clouds are convenient for embarrassingly parallel applications which can 

scale even on commodity interconnects common to contemporary clouds.  

2.  Services in the Cloud 

         Before going into HPC it is necessary to understand about the services that are currently out there in cloud 

computing. 

 

         Services of cloud computing are mainly classified as Platform as a Service (PaaS), Software as a service 

(SaaS) and Infrastructure as a Service (IaaS). SaaS offers software application as a service such as Google Apps 

for managing pictures, email service, calendar etc. The SaaS can be provided to individuals as well as 

organizations as required. Platform as a Service offers developers a platform to build and deploy software 

applications. Services offered by PaaS include OS, development environment, middleware etc. APIs are provided 

by the providers so developers can interact with the environment to connect to deploy their applications. Google 

App Engines which provides an infrastructure and environment application developers is an example of PaaS. And 

finally there is IaaS. The services provided by IaaS includes the servers, data center spaces, storage and other 

networking devices such as routers and also the provisioning computer clusters as needed. The primary purpose of 

this layer is to handle the workload for computational needs. 

 

           As mentioned above the Cloud provides the architecture of hardware and software for computational needs 

for organizations and consumers. Services provided to consumers mainly focus on web services that rely on 

relatively less intensive tasks and hence performance is not necessarily an issue in these situations. 
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3. HPC in Cloud 

         The increasing computational needs such as for scientific applications that need supercomputer capabilities is 

the real challenge for cloud. Example, Building 3D models from large amount of data for scientific research and 

development. [4] Now a day’s HPC systems use supercomputers and computer-clusters to solve advanced 

problems. The HPC technologies provide the tools to develop the high performance computing systems. 

Something similar needs to be done in the cloud world to handle its high performance needs as the applications 

running on these systems may require hundreds of thousands of CPU-hours. 

3.1 Challenges for HPC in Cloud 

     As more and more applications and content are being hosted and supported in the Cloud there is an ever 

growing need for supporting high performance applications too. To understand the bottlenecks and challenges it 

presents researchers are moving their HPC applications to the cloud. Models are designed and developed to predict 

the failures so they can be fixed before they can negatively impact the performance. 

     As the number of user requests increase the application must be able to support the increasing load. 

Simultaneously the number of requests decrease the application should be able to scale down. So achieving 

dynamic scalability is a challenge for HPC applications in the cloud. The traditional HPC applications take longer 

to schedule and run the applications. So it is important that an effective load balancing infrastructure is in place so 

scalability can be optimized for performance purposes. The services which are provided by IaaS and PaaS may be 

used to build and deploy scalable applications that can be optimized for parallel computing. 

     In case of IaaS the infrastructure is already built and is readily available for providing services on-demand. 

Several bottlenecks such as delays, maintenance, operating costs etc. are removed here. To perform the computing 

tasks virtual nodes are created on demand. Thus another challenge for HPC in the cloud is providing the virtual 

resources. When a virtual node fails while performing a task it requires attention to identify where in the system it 

failed and why. In order for the performance to be not impacted it is important that the load is transferred to 

another node while it is identified and fixed i.e. fault tolerance. This is one of the challenges while designing load 

balancing systems for high-performance applications. It is possible that a compute node may share its resources in 

running more than one application. As the number of applications increases the load on the compute node the 

performance is decreased and may sometime fail if reached over capacity. 

     Security of the data hosted in the data centers is also an important point to consider. Some of the scientific 

applications may be supported by the government and the data may be considered sensitive. It is important to store 

the data securely. 

     The HPC applications are mostly the scientific application focusing on weather forecasting, simulating models, 

science etc. These applications are extremely data and memory intensive. So storage, memory and processing 

bandwidth are also some of the other challenges. 

4. Cloud Benefits for HPC 

     With so many challenges, HPC applications hosted in the cloud also derive several benefits from the cloud. The 

on-demand Infrastructure as a Service (IaaS) provides the infrastructure to host the HPC applications. Scalable 

HPC applications can be of immense value for scientific purposes. Researchers, consumers and organizations can 

use this service to their benefit on pay per use basis to satisfy their needs and avoid setup, maintenance and 
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administrative costs. Further, HPC calculations can be accelerated using parallel processing and greater compute 

capacity. 

      Another major benefit for scientists and researchers is that since the data is stored in the cloud they can 

collaborate with other scientists across the world and share the data working towards achieving common goals. 

Since there are Service Level Agreements (SLAs) with the service providers, it ensures the Quality of Service. 

5. Programming Models 

5.1 Task Model 

     Through virtualized technology the providers manages the task scheduling and resource assignment in the cloud 

computing environment. Complete user’s tasks are hiding by the providers transparently. Because of the 

transparent and dynamic flexibility of cloud computing system task scheduling becomes more complex. Task 

scheduling strategies only focus on efficiency which will increase the cost of time, space, and throughput and 

improve the quality of service of the entire cloud computing at the same time. [5, 6] Characteristics of the task 

scheduling in cloud computing environment are as follows: 

 

Task scheduling provides a unified resources platform: Abstract the physical resources as a unified resource pool 

and shielding heterogeneous, as cloud computing using the virtualized technology. These resources are mainly 

distributes in a large number of distributed computers and provides the use of resources in the form of a data 

center. 

 

Task scheduling is centralized globally: Cloud computing is a computing model which supply the centralized 

resource to multiple distributed applications by the mirror service. This mirror service can make heterogeneous 

procedure’s executing more easily. Thus the task scheduling of cloud computing achieves a global centralized 

scheduling by virtualized technology and mirroring services. 

 

Nodes in the cloud are independent: The internal scheduling of every cloud node in cloud computing is 

autonomous and the schedulers in the cloud will not interfere with the scheduling policy of these nodes. 

 

The task scheduling scalability: In early stages, the scale of resources supply from cloud provider may be limited. 

By the addition of a variety of computing resources, size of the abstract virtual resources may become large and the 

application demand continues increasing. Task scheduling must meet the scalability features in the cloud, so that 

the throughput of the task scheduling may not be too low. 

 

Dynamically self-adaptive task scheduling: Depending on the requirement, expanding and shrinking applications 

in the cloud may be necessary. The virtual computing resources may also expand or shrink at the same time in the 

cloud system. The resources are constantly changing, some resources may fails, and new resources may join in the 

clouds or restart. 

 

Task scheduling set: Task scheduling can divide into two parts: one is used as a unified resource pool scheduling, 

and the other is for the unified port resource scheduling in the cloud. Each scheduling consists of two two-way 

processes: scheduler leases resource from cloud which is a scheduling strategy and scheduler call-backs the 

requested resources after use which is a callback strategy. Set of task scheduling is the combination of the 

scheduling and callback resource strategy. 
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5.2 Thread Model 

     Threading mechanisms is mainly categorized into three models: user-threading, kernel-threading and hybrid 

threading models. 

 

User-threads: It is also known as user-space or user-level threads or M:1 threading. This threading model is 

implemented in user-space and is invisible to the OS kernel. [7] They are scheduled co-operatively and provide fast 

context switches. By reducing unnecessary context switches and unnecessary spinning, intelligent scheduling can 

allow them to be more efficient than kernel-threads. Blocking calls have to be avoided or run in a separate kernel-

thread because they do not usually support pre-emption. Even on multi-processor or multicore systems, only one 

user-thread in a kernel-thread can be running at any time. 

. 

Kernel-threads: It is also known as kernel-space or kernel level threads or 1:1 threading. Kernel threads are 

implemented in the OS kernel. They trust on pre-emption to perform scheduling. A kernel thread context switch is 

slower than a user space context switch, due to the crossing of the user space or kernel space divide. Different 

kernel threads can run on different processors simultaneously. 

 

Hybrid models: It is also known as many-to-many threading or M:N threading. Hybrid models combine kernel 

threads and user-threads. The user-thread and kernel thread schedulers sharing information are involved in much 

research on hybrid models. 

5.3 MapReduce Model 

     MapReduce is defined as a programming model for processing large data sets with a parallel and distributed 

algorithm on a cluster. A MapReduce program is consists of Map() procedure and Reduce() procedure. The Map() 

procedure is carried out by filtering and sorting operations. Reduce() procedure performs a summary operation.  

The MapReduce Model is formed by arranging the distributed servers executing the various tasks in parallel and 

handing all the communications between the various parts of the system. The model is inspired by the map 

and reduces functions commonly used in functional programming. The key contributions of the MapReduce 

framework are the scalability and fault-tolerance achieved for a variety of applications by optimizing the execution 

engine once.  

     The MapReduce programming model consist of a basic unit of information (key: value) pair where each key 

and each value are binary strings. A set of (key: value) pairs is the input to any MapReduce model. Operations on a 

set of pairs in this model occur in three stages, first stage is the map stage, then shuffle stage and third stage is the 

reduce stage.[8] 

     In the map stage, the mapper takes as input a single (key: value) pair and produces as output any number of new 

(key: value) pairs. The map operation is stateless that means it operates on one pair at a time. This allows for easy 

parallelization as different inputs for the map can be processed by different machines. During the shuffle stage, the 

underlying system that implements MapReduce sends all of the values that are associated with an individual key to 

the same machine. This process is carried out automatically and is seamless to the programmer. 

     In the reduce stage, the reducer takes all of the values associated with a single key k and outputs a multiset of 

(key: value) pairs with the same key. This highlights one of the sequential aspects of MapReduce computation: all 

of the maps need to finish before the reduce stage can begin. 

Since the reducer has access to all the values with the same key and it can perform sequential computations on 

these values. Thus the parallelism is exploited by observing that reducers operating on different keys can be 

executed simultaneously. A program in the MapReduce model can consist of many rounds of different map and 

reduce functions performed one after another. 

 

5.4 Parameter Sweep Model 
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      Parameter Sweep Model consists a class of application in which the same code is run multiple times using 

unique sets of input parameter values. [9] This class of application includes varying one parameter over a range of 

values or varying multiple parameters over a large multidimensional space. A Monte Carlo simulation is an 

example for parameter sweep model. Each individual run in parameter sweep applications is independent of all 

other runs. This property is important for parallelizing parameter sweep applications because it means this type of 

problem can formulate in a leader-worker paradigm. [10] The application in which individual processors do not 

communicate with each other during processing is known as embarrassingly parallel. Parameter sweep applications 

are also embarrassingly parallel. 

 

5.5 Message Passing Interface  

 
      Message Passing Interface (MPI) is a specification for a standard library for message passing. MPI is a 

portable message passing style of parallel programming which is available on all high performance computing 

vendor platforms. It is a most widely used HPC parallel programming style which contains a rich set of routines. 

[11-13] Execution model allows each task to operate separately. In MPI tasks are created at start-up and continue 

throughout the entire execution. Synchronization is implicit in each point-to-point or collective data movement. 

Memory model assumes that memory is private to each task and it allows mapping to single address space systems. 

Memory models are either distributed memory or shared memory systems. MPI performs some collective 

computations.  

 

5.6 Actors Model 

 

      The Actor model is a mathematical theory of computation that refers “Actors” as the universal primitives of 

concurrent digital computation. The Actor model is used as both a framework for a theoretical understanding of 

concurrency and as the theoretical basis for several practical implementations of concurrent systems. The Actor 

model was influenced by the programming languages Lisp, Simula 67, Smalltalk-72 capability-based systems and 

packet switching. [14] 

        An Actor is a computational entity that executes concurrently in response to a message it receives. It performs 

the actions such as sending messages to other Actors, creates new Actors and indicates how to handle the next 

message it receives.  There is no assumed order to the above actions and they could be carried out concurrently. An 

Actor can only communicate with another Actor which has an address. Addresses can be implemented in a variety 

of ways:  

 Direct physical attachment  

 Memory or disk addresses  

 Network addresses  

 Email addresses  

      The Actor model can be used as a framework for modelling, realizing and concluding about a wide range of 

concurrent systems. For example: Electronic mail (e-mail) can be modelled as an Actor system. Mail accounts are 

modelled as Actors and email addresses as Actor addresses. 

      Table I, provides a feature comparison of these models. For each of these models, the application type or 

scenario that naturally fit in that model are briefly described. [15] The table provides a brief description of each 

model, which is represented in terms of application and execution units. It also provides a user and a system point 

of view.  
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          Table 1.  Models feature comparison 

 

Name Scenario Applications Execution Units 

Task Model 
Independent bag of 

tasks applications 

A collection of independent 

tasks. 

Task interface, execute 

Method. 

Thread Model 
Multithreaded 

applications 

A collection of threads 

executed concurrently. 
Any instance, any method. 

MapReduce Model 
Data intensive 

applications 

A map and a reduce 

functions and a large 

collection of data. 

Map and Reduce Tasks. 

PSM 
Parameter sweeping 

applications 

Task template with a 

collection of parameters. 

Task template instance 

with a given set of 

parameter values. 

MPI 
Message passing 

applications 

A collection of MPI 

processes that exchange 

messages 

MPI processes 

Actors 
Distributed active 

objects or agents 

A collection of Actor 

instances interact each 

other via message passing. 

Actor instances 

 

          

 

6 Conclusion 

 
       The acceptance of Cloud computing as a technology for the new era of computing has definitely become 

popular and appealing within the enterprise and service providers. It has also widely spread among end users which 

more and more host their personal data to the cloud. For what concerns scientific computing, this trend is still at an 

early stage. Science computing Grids already provide a large scale infrastructure, a set of well established methods 

and tools, and huge community of users. What could make interesting the use of computing Clouds for scientific 

institutions is the possibility of having a fully customizable runtime environment where they can carry out 

experiments.  

      This paper aims to provide a basic guideline in evaluating the appropriateness of a programming model in 

various development environments. The programming models and its analysis can be used to guide future 

deployment, allocation and upgrades of cloud infrastructure to achieve optimal utility effectiveness. Cloud 

computing holds a lot of promise with emphasis on HPC applications. Running large scale HPC applications is still 

an issue that are highly data intensive and that consume high CPU capabilities. The IaaS and PaaS most likely are 

better fits for hosting HPC applications in the cloud since the hardware required for the infrastructure and the 

necessary software layers are already available for consumers, researchers and organizations. 
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Abstracts 

 Psychology in the music aims to describe and explain musical experience and musical behaviour. It analyzes the 

sensory responses to music, it traces the human derives to which we call instincts and impulses. The role of music 

in advertising has attracted considerable interest in marketing and consumer psychology. This paper will discuss 

the role of musical structure in advertising, noting that music's effects must also consider key elements of the 

culture, consumer perceptions, moods, involvement, and the fit between the music and the theme of the ad. A 

tentative musical hierarchy, which describes the feature or salience of music in different advertisements, and a 

framework which integrates the key moderators of musical influence in advertising, is advocated. In an effort to 

provide possible explanations, this paper discusses the structural elements of music in the surrounding context of 

an advertisement and its interaction with the consumer. 

Keywords: Advertisements; Effect; Information and Communication technology; Music; Psychology. 

 

1. INTRODUCTION 

Music is a medium through which we express our feelings of joy, sorrow, an extraordinary ability to evoke 

powerful emotions. Today music had made major influence in the field if ‘ICT’ for instance advertisement 

industry. The role of music in advertisement field and consumer behaviour research has been addressed in 

education, psychology, communication, and other fields to determine its effects on behaviour, mood, and 

preferences. As a result of which we know that in some instances music appears to increase communication 

effectiveness in the context of advertisements. In other circumstances, music may decrease effectiveness, for 

reasons that are not self-evident (e.g, "A 'popular' music with an inappropriate background?") Discussing how, 

when, and why music works seems to be appropriate to understanding the role of music in communications or in 

* Corresponding author. Tel.: +91-9166856855 
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advertisements.  

1.1. Limitations of this Paper:  

Although knowledge of formal musical analysis can assist in drawing inferences regarding how listeners may be 

affected by particular musical passages, it is also necessary to consider the context in which the musical and 

advertising "communication" takes place. Although it is beyond the scope of this paper to detail the links between 

musical elements and specific processing effects, we shall provide reasons why music seems to work in certain 

situations and not in others. This is not intended to be an all inclusive review, but one based on some of the 

research done so far in the area. Accordingly, we shall consider musical structure, its interactions with important 

moderators such as involvement, processing, sociological factors, (e.g., peer pressures and preferences in music), 

familiarity and prior associations, and the like. 

1. Music & Advertisements:  

Musical structure consists of elements such as sound, harmony, melody, and rhythm. Key factors of these musical 

elements impact on the ad and the product are:  

I. The consumer, through different levels of involvement and cognitive or affective processing;  

II. 2) The consumer's subjective perception of the appropriateness of the music as it relates to the central idea 

of the ad  

III. 3) The organization of musical elements. There has been interest in examining how musical elements 

influence affect and processing. 

These relationships are moderated by the level of consumer involvement, and processing, of the music to the ad. 

Knowledge of cultural and social conditioning in forming musical taste as well as products can help in this 

prediction (Farnsworth, 1976; and Holbrook and Schindler, 1989). Given a target market's demographics, we can 

predict with some accuracy its musical and product preferences and tastes. Although level of involvement and 

processing may vary across individuals, we may know with some degree of certainty how they might perceive the 

appropriateness of certain musical selections with the overall message of an ad. An examination of these elements 

may offer some explanation of how, when, and why they contribute to the effectiveness of music within an ad.  

Within an ad there are many messages. They are musical, verbal, non-verbal, and visual messages which interact 

and impact the viewer. The consumer brings with him or her an existing set of conditions, which impact on how 

the music and the ad will be perceived. At some point, the music, along with the other stimuli in the ad, will 

change these existing conditions. This produces constant feedback between the stimuli and the viewer's perceptions 

and responses to them. 

2. Consumer’s Perception of music and Advertisements: 

The set of conditions the consumer brings to an advertisement and which ones will be evoked during the ad can 

vary in viewing situations. So, whether and how a consumer will respond to the musical aspects of an ad may 

depend on some of the following variables which researchers have isolated for investigation:  

I. Whether there is high, low, or affective involvement concerning the product and the ad  

II. Whether the music evokes a receptive mood.  
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Receptive mood may depend upon the following factors:  

I. Familiarity and liking of the music   

II.  Whether the music brings forth pleasant thoughts and associations, memories, and imagery  

III.  How musical structure is organized  

IV. What effect the program content has in which the ad is seen  

V.  Whether positive or negative association with the brand are "conditioned" by the music  

VI.  Whether the ad's musical content is perceived to be consistent  with the meaning of the advertisement and  

VII.  How important a role music has been assigned within the ad?  

Hence it is clear that the effects of music are dependent upon a host of personal, environmental, and musical 

factors.  

3. The Role Assigned To Music In An Advertisements: 

Music does not work alone. It exists within an advertisement with complex visual, verbal, and other nonverbal 

stimuli. How all of these are perceived depends on the complex interaction of Internal (biological) and external 

(social, cultural influences) factors which also affect when and how musical taste is developed 

The roles music plays in ads can influence information retrieved by consumers from the ads. Also, purchase intent 

was higher with ads that had music in it, and generally, subjects had more negative attitudes toward ads without 

music. 

It seems that the salience of music in an ad will depend on whether the ad is primarily affective or cognitive based 

(Park and Young, 1986; and Holbrook and Hirschman, 1982), who the target market is, and how well the message 

communication goal (meaning) of the ad will fit with the music. Basically, the degree to which music is assigned a 

dominant role is revealed by the degree to which it will be in the foreground, be distinctive, will be noticed, and 

will be more likely to be part of an affect-based ad. The degree to which music is assigned a less dominant role is 

the degree to which it will recede into the background, be less distinctive, be less attention-getting, and the ad will 

be less likely to be affect-based. 

Below is the observation of about 60 advertisements on day-time T.V. The hierarchy of musical presence model is 

suggested as follows, going from most to least salient: 

A. In ads where music carries the entire message and meaning, music will be used in the following ways: 

1. When music with lyrics carries the ad's verbal message and meaning, it has been assigned a dominant role in 

providing an atmosphere, creating an image, setting a mood, and influencing throughout the ad. The ad will be 

primarily affective-based, appealing to feelings. Music will always be in the foreground, with very little voice- 

over, if any. Sometimes music composed especially for the purpose of the ad, or a fairly well-known song for 

example, such as "April in Paris" (for rich French roast coffee by Maxwell House), can be used primarily to carry 

the message of the ad. The use of "April in Paris" reflects the age of the target market, desire for foreign travel, and 

its taste in style of music; 

2. When the lyrics of the song do not carry the ad's message directly (the words are about things other than the 
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product and do not contribute to the atmosphere or mood), but the music is in the foreground throughout the ad, 

and is the primary form of communication. 

3. when instrumental or electronic music (without lyrics) is in the foreground, there is almost no voice-over, and 

the verbal message is brief and in written form, music has also been assigned a dominant role and will provide the 

above-mentioned attributes; 

B. in ads where the message is carried by a voice-over, music is used in the following ways: 

1. Music is in the background, very quiet, generally not distinctive, resembles "elevator music," and the voice-over 

continues throughout the ad; 

2. The music background lasts for the duration of one or two short verbal phrases, usually at the end of the ad. It is 

used to emphasize a phrase as in a key brand attribute, or logo; 

3. No music. 

4. According to the Researches:  

Although most commercials use music (Stewart and Furse, 1986), some research has indicated that music may 

distract from message processing (Park and Young, 1986; and Stout and Leckenby, 1988), and other research 

supports the facilitating effect of music (Hecker, 1984). While musical characteristics or elements do shape overall 

musical meaning, a musical selection can distract or enhance message processing, if placed in an inappropriate 

advertising context, where the ad's intended meaning and the music are not a good St (MacInnis and Park, 1990). 

While music may enhance processing in one setting, it may distract in another. It's impact largely depends on how 

well it fits with the advertisement's meaning, and the audience's level and type of ad involvement. In trying to 

determine what musical selection fits with what advertisement, a clear communication goal of the ad is required 

(cognitive, affective), along with knowledge of the intended target market's musical taste, preferences, and if 

possible, the meanings and feelings associated with particular musical selections. Finally, it is useful to possess an 

understanding of the musical characteristics or elements of the designated musical selection, as these often affect 

the above variables. From the musical presence hierarchy model, we note through preliminary observation that the 

more salient music is in an ad, the more affect-based the ad is. In general, advertising practitioners have used music 

which was familiar with their target market, and which fit with the ad's meaning. Note that under conditions of 

high cognitive involvement, music is seldom used, and when used, seldom effective. 

5. Music effects on Mood Variables:   

Music not only enhances recall for a product or an ad through an evoked image, but it may evoke a mood, feelings, 

emotions, and behaviours. Consumer behaviour theorists have conceptualized how consumers' attitudes, affective 

states, and behaviours have been impacted by moods under central and peripheral processing, as well as affect -and 

behaviour conditioning. 

Moods can be affected by many different variables. Gardner (1985) discusses studies of independent variables 

found to induce mood states, such as weather and temperature variation, positive test feedback, finding a dime in a 

phone booth, winning a computer game, receiving a free gift, getting cookies, and receiving good news and bad 

news. Participation in activities such as smiling or frowning, reading stories, and recalling or imagining emotional 

experiences may also induce mood changes. 
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In view of the fact that music is a common element in commercials, and one which has a long history of mood 

inducement in a variety of contexts, the next section will focus on how music has been used as an independent 

variable to affect moods, as well as other dependent variables of interest to marketers. For brevity, this section will 

highlight key studies. Details on these and other studies are in Alpert and Alpert (1990) and Bruner (forthcoming). 

6. Music Effects 

Gorn (1982) suggests that peripheral influences such as background music used in commercials may become 

associated with the advertised product (in memory, even if not consciously), and influence product choice through 

classical conditioning. Mere exposure did not lead to liking, which apparently depended on whether the target 

product, a pen, was presented with liked vs. disliked music. 

The second experiment by Gorn (1982) provided support for his hypothesis that when subjects were not in a 

decision-making mode, the commercial's impact appeared to be more influential in its appeal when presented with 

musical background as opposed to product information. He concluded that through classical conditioning, the 

product becomes associated with the positive feelings of liked music. 

Bierley, McSweeney, and Vannieuwkerk (1985) extended Gorn's studies. Preference ratings for stimuli that 

"predicted" (preceded) pleasant music were significantly greater than preference ratings for stimuli that predicted 

the absence of music. Park and Young (1986) extended Gorn's work by examining the impact of music on attitude 

toward the brand, the ad, and behavioral intention under conditions of high cognitive, high affective, and low 

involvement towards the advertising situation. Under high-cognitive involvement, they found music to be a 

distraction, lowering these dependent variable scores, because it was unrelated to attribute-based message contents. 

In the low-involvement condition, they found that music (which had been preselected as popular and liked) was 

associated with more positive attitudes towards the brand than was no music. Under high-affective involvement, 

the expected positive effect of music on brand attitude was not found, probably because the music selected did not 

really fit the image of the product and affective theme. They found that music which aroused emotion and 

memories not congruent with the key ad message distracted from message processing and lowered advertising 

attitudes and feelings. 

Since many commercials are viewed by consumers who are interested in the programs, and not in the commercials, 

the audience may be largely comprised of potentially uninvolved, non-decision-making consumers rather than 

cognitively active problem solvers. In this context, emotionally arousing components such as music, colors, or 

lighting may exert strong but subtle influence on viewers' product attitudes and choices. Some of this impact may 

come via associations conditioned and linked to the advertised products. Others may come through an indirect 

route resulting from music's influence on mood and other emotional responses, which in turn affect information 

processing. 

An illustration of music's power to affect subjects' emotional responses was reported in a study by Rohner and 

Miller (1980), where sedative music showed a trend to decrease anxiety. Another study dealt with persuasion, 

among other variable Subjects had greater affective arousal, persuasion affect, and attitudinal acceptance of the 

song's message with guitar accompaniment than without guitar accompaniment (Galizio and Hendrick, 1972). 

Thus changes in the presentation of music influenced subjects' responses. 

The key basic research relating musical elements to emotional responses was reported by Hevner (1935), who 

presented subjects with identical pieces, controlling for all elements but major and minor modes. She also reported 

associations between musical elements such as fast tempo, loud dynamics, lively and varied rhythm, and high 

register with perceptions of the music as happy, merry, graceful, playful. Musical elements such as slower tempo, 
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quiet dynamics, unvaried rhythm, and low register were reported to be sad, dreamy, and sentimental (Hevner, 

1935, 1936). She noted that, although mode is never the sole factor which determines the way music is perceived, 

it is the most stable, generally understood, and influential of any of the elements expressing the affective mood of 

music. 

Recently, Alpert and Alpert (1990) replicated Hevner's findings, concluding that equally liked b unfamiliar music 

produced emotional responses predictable from analysis of its structural profile 4 musical elements. Interestingly, 

music affected mood and buying intention for greeting cards, without affecting central route processing of card 

attributes. 

7. The connection between music and advertisements through Graphs: 

 The 1
st
 figure is showing the kind of work is being done in context to music in advertisements. 

 The 2
nd

 figure is showing which music play an important role in advertisement. 

 The 3
rd

 figure is showing that does music play important role in advertisements to convince people. 

 The 4
th

 figure is showing that does music effect advertisements, how much.  

 

Figure 1  Figure 2  
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Figure 3    Figure 4  

Note: All these figures are based on the questions asked from the people through a small questionnaire prepared 

for the same by the paper presenter.  

8. Conclusions 

Music is a powerful language, and it interacts with other nonverbal and verbal advertising elements. The extent and 

effectiveness of its use in advertising depend on many factors, including amount and type of audience involvement, 

familiarity and associations of the music with the target audience and culture, product and advertising messages 

attempted, and the "fit" among these elements and the musical meanings communicated. 

A number of studies have looked at elements of this process in isolation, or occasionally in pairs. Further research 

that examines multiple factors discussed here, preferably experimentally, should prove to be productive in aiding 

the understanding about music's roles in advertising. To this end, initial cooperative efforts between academic 

researchers and industry practitioners applying musical theories to advertising executions should be pursued, so 

that hypotheses about how, when and why music works in advertising can be subjected to empirical testing. 
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Abstracts 

It is widely known that Control Area Networks (CAN) are used in real-time, distributed and parallel processing which cover 

manufacture plants, humanoid robots, networking fields, etc., In applications where wireless conditions are encountered it is 

convenient to continue the exchange of CAN frames within the Wireless CAN (WCAN). The WCAN considered in this 

research is based on wireless token ring protocol (WTRP); a MAC protocol for wireless networks to reduce the number of 

retransmissions due to collision and the wired counterpart CAN attribute on message based communication. WCAN uses token 

frame method to provide channel access to the nodes in the system. This method allow all the nodes to share common broadcast 

channel by taking turns in transmitting upon receiving the token frame which is circulating within the network for specified 

amount of time. This method provides high throughput in bounded latency environment, consistent and predictable delays and 

good packet delivery ratio. Researchers have developed analysis to bound CAN message latencies under arbitrary error rate 

assumptions. Messages are permitted to be periodic or sporadic, with few restrictions on deadlines. In this research work the 

proposed WCAN is modeled and simulated using QualNet, and its throughput, average end to end delay and packet delivery 

ratio (PDR) are calculated. The calculated message latencies are applied to an SAE ‘benchmark’ and the analysis is extended 

for the WCAN to deal with some fault tolerance issues. 

 

 

Keywords: CAN; WCAN; Token frame scheme ; Wireless token ring protocol ; Performance  Analysis ; QualNet. 

1. Introduction 

CAN networks, called Controller Area Networks, can be used in the framework of real-time distributed 

industrial applications. Such applications cover manufactures, the distributed and parallel processing systems in 

industrial and networking fields, etc. CAN networks guarantee sufficiently short time latency and it has been 

shown that these systems exceed in performance to the token-based ones. Access to the medium in wired CAN is 

shared based. It respects the CSMA/CA scheme which is “Arbitration on Message Priority” and “bit-wise 
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Contention” technique. This technique, along with the mechanism of detecting and correcting errors, gives high 

performance to the protocol CAN to be adopted for real-time applications where multiple access are applied [5].      

The CAN protocol find all its importance in systems with hard real-time constraints. However, in these systems, 

the latency time is an important criterion to take in account in order to respect real-time constraints and it is the 

reason for which the payload, in the CAN frames, has been limited to 8 bytes in order to reduce to a maximum the 

latency time. Therefore, the throughput cannot be the only one criterion to evaluate real-time networks as is the 

case when using the WCAN protocol because latency time must be taken in to consideration as well [5]. 

The performance evaluation of the latency time is based on the evaluation of both the worst-case queuing delay 

in the MAC and physical sublayers and the longest time needed to transmit a message. The analysis of the worst-

case response time can be derived from tasks scheduling theory and real-time scheduling algorithms that can be 

applied by the transmitter and the receiver to guarantee a minimum latency time for the exchanged frames [5]. 

CAN protocol is a message-based or data-centric protocol, in which, messages are not transmitted from one node 

to another based on addresses. Instead, all nodes in the network receive the transmitted messages in the bus and 

decide whether the message received is to be discarded or processed. Depending on the system, a message may 

destine to either one or many nodes. This has several important consequences such as system flexibility, message 

routing and filtering, multicast, together with data consistency [2].  

Due to the number of advantages, CAN has penetrated into numerous automation industries. However with the 

lack of standards in wireless methods, it could not be fully utilized in wireless communication models which 

required data centric environment. Unfortunately, the features of wired CAN cannot be adopted as they are without 

modification, in the wireless case [5]. Though researchers have proposed several schemes to implement WCAN, 

the implementation using token scheme has been adopted in this work. The WCAN follows the token approach as 

shown in [1], [3]. It is proven that using token concept has its own advantages in terms of improving efficiency by 

reducing number of retransmissions due to collisions and is fairer as all the stations use the channel for the same 

amount of time. The new model WCAN is proposed to exploit the advantages of CAN and still providing wireless 

access. It is implemented by modifying the wireless token ring protocol (WTRP). The rest of the paper is organized 

as follows; Section 2 outlines the CAN protocol, Section 3 explains the modelling and implementation of WCAN 

using token scheme approach in detail. Section 4 presents the results obtained from the WCAN implementation 

using Qualnet and discusses the performance of WCAN in comparison to IEEE 802.11, Section 5 discusses the 

performance of WCAN for real time applications and the response times of messages in the proposed WCAN 

system. 

2. CAN Protocol 

The controller area network (CAN) was created by Robert Bosch in mid 1980s as a new vehicle bus 

communication between the control units in automobile industries. In the past the vehicle bus communication used 

point to point communication wiring systems which caused complexity, bulkiness and heavy and expensive with 

increasing electronics and controller deployed vehicles[2]. According to Figure 1(a) the abundance of wiring 

required makes the whole circuit complicated. CAN solves this complexity by using twisted pair cables that is 

shared throughout the control units which can be seen in Figure 1(b). Not only does it reduce the wiring 

complexity but it also made it possible to interconnect several devices using only single pair of wires and allowing 

them to have simultaneous data exchange [2],[6]. 
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Fig. 1. (a) Traditional Wiring Method; (b) CAN Wring Method. 

2.1. Arbitration Mechanism 

Collisions of messages are resolved using bit-wise arbitration based on the priority of the message. This allows 

the higher priority messages to remain intact even if collisions happened. Uniquely in CAN, the lower identifier 

value has the highest priority. Therefore, the logic bit ‘0’ is defined as the dominant bit whereas logic bit ‘1’ as the 

recessive bit. Figure 2 shows an example of CAN bus arbitration process between 3 nodes with different identifier 

value. In Figure 2, all nodes start transmitting simultaneously by sending SOF bits first and followed by 

corresponding identifier bits. The 8th bit of Node 2 is in the recessive state or ‘1’, while the corresponding bits of 

Nodes 1 and 3 are in the dominant state or ‘0’. Therefore Node 2 stops transmitting and returns to receive mode. 

The receiving phase is indicated by the grey field. The 10th bit of Node 1 is in the recessive state, while the same 

bit of Node 3 is in dominant state. Thus Node 1 stops transmitting and returns to receive mode. The bus is now left 

for Node 3, which can send its control and data fields at will. 

 

  
Fig. 2. CAN Bus Arbitration                               Fig. 3. (a) Frame Format of Standard CAN; (b) Frame Format of Extended CAN 
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2.2. Standard CAN and Extended CAN 

Generally, there are two different standards of CAN, namely standard CAN and Extended CAN. The frame 

format of both standards can be seen in Figure 3. The standard CAN (CAN 2.0A) with 11-bit identifier, could 

provide signaling rate of 125kbps to 1Mbps. This standard was later revamped to Extended CAN (CAN 2.0B) that 

supports 29-bit identifier with a signaling rate of 1 Mbps. The standard 11-bit identifier provides 2
11

 or 2048 

different message identifiers whereas the extended version of 29-bit could support up to 2
29

 or 537 million 

identifiers [2]. A message in the standard frame format begins with the start bit or start of frame (SOF). This is 

followed by the arbitration field which contains the identifier of the CAN frame and is used to arbitrate access to 

the bus. Also part of the arbitration field is the remote transmission request (RTR) bit, indicating whether the frame 

is a request frame or a data frame. The control field contains the identifier extension (IDE) bit, denoting whether 

the frame is a standard format frame or an extended one. The r0 bit is reserved for future extensions. 

The four additional bits contain the length of the data field (data length code). The data field can be ranged from 

zero to eight bytes in length. The cyclic redundancy check (CRC) field contains a 15-bit code that is used to 

ascertain frame integrity. The acknowledgement (ACK) field comprises an ACK slot bit and an ACK delimiter bit. 

The ACK slot is transmitted as a recessive bit and the receivers that retrieve the message correctly will then 

overwrite this field with a dominant. The detection of this dominant bit by the transmitter implies that the message 

was accepted by at least one node and therefore, error free. The end of frame (EOF) designates the termination of a 

frame. Last but not least, the intermission frame space (IFS) represents the minimum number of bit periods that 

must elapse right before another station is allowed to transmit a message. If there are not any other transmissions 

trailing the frame, the bus remains in its bus idle state. 

3. Wireless Controller Area Network 

There are several schemes by which WCAN has been implemented by researchers, in this paper we present and 

adopt the WCAN using Token Frame scheme. 

 

3.1 WCAN using Token Frame Scheme 

 

Inspired by the token frame scheme introduced in [1], [3], WCAN uses token frame in transmitting messages 

around the network. Also, the token defines the ring network by setting the successor and predecessor field present 

in each node. Following the scheme, the proposed WCAN is a wireless based distributed medium access control 

(MAC) protocol for ad-hoc network. Having a wireless based distributed MAC has its advantageous of being 

robust against single node failure as it can recover gracefully from it. Additionally, nodes are connected in a loose 

and partially connected manner. 

 

3.1.1 WCAN Token Frame Format 

 

Transmission of messages proceeds in one direction along the ring network of WCAN. As such, each node 

requires a unique successor and predecessor present in the network. The token is the crucial part in WCAN 

network as it allows a smooth transmission of packet between nodes. Furthermore, it defines the current mode of 

operation running in the network. Figure 4 shows the proposed token format used in WCAN. A total of five fields 

are defined in the token frame: frame control, ring address, destination address, source address and sequence 

number. The Frame Control (FC) contains the frame type indicator and message identifier CAN format. Frame 

type indicates the type of token received by a node; such as Token, Soliciting Successor, Data Token, Token 

Delete Token, Implicit Acknowledgement, Set Successor and Set Predecessor. The message identifier of the token 

follows the same principal as used in CAN protocol, which is a message broadcast. The ring address (RA), 
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destination address (DA), and the source address (SA) that defines the direction and the flow of the token frame. 

RA refers to the ring which the token frame belongs to. The sequence number is used to build an ordered list and 

determine the number of stations or nodes that present in the ring. In order for a node to gain access to the medium, 

the node must first capture the token that circulates around the network. The token is generated first by a ring 

master assigned in the network. Once a token is captured, a node wins the arbitration by comparing the message 

identifier located in FC. Once a node wins the arbitration, it will place its message identifier into the FC field and 

starts transmitting its data to the next node on its list, which is the predecessor. Otherwise, the said node will be in 

the receiving end and relays the token until it receives a token with lower message identifier priority. 

 

3.1.2 WCAN Operation 

 

The proposed WCAN follows the channel access procedure found in Token Ring Protocol (TRP) [3]. In TRP, 

nodes gain access to the network by capturing the token frame that circulates around the network. The same 

concept applies in WCAN with modification done on its operation. Figures 5 and 6 shows an example of how the 

token transmission works in the network. In Figure 5, station D monitors the successive token transmission from B 

to C before the token comes back to E. At time 0, D transmits the token with sequence number 0. At time 1, E 

transmits the token with the sequence number 1 and so on. D will not hear the transmission from F and A but when 

it hears transmission from B, it will notice that the sequence number has been increased by 3 instead of 1, This 

indicates that there were two stations that it could not hear between A and F. With this information, station D could 

build an ordered list of nodes that are available in the ring as shown in the connectivity table of D. Figure 6 shows 

the timing of token passing for the above example shown in Figure 5. 

 

 
                              Fig. 5. Token Passing within Ring                                    Fig. 6.   WCAN Token Timing Diagram 

 

 

 
Fig. 4.  WCAN Token Frame Format 
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Table 1.     Connectivity Table of Node ‘D’ 

 
3.2 WCAN Modelling 

 

3.2.1. Algorithm 

 

 Step 1initialization. 

 Ring owner produces the token. With the above example. Say node ‘D’ 
 An empty token is generated to recognize the no. of nodes within the particular ring (seq 

number). 

 All the nodes within the ring knows its successor and predecessor. 

 Requirement: transfer sensor data from automobile parts. 

 Set frametype=data. 

 Other nodes are in idle state. 

   

Step 2Token Passing. 

 Token is passed to next node say ‘E’. 
 Ensure FT= data frame and proceed. 

 Check the MsgId of FC 
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Step 3acknowledgement. 

 E sends ACK signal back to the predecessor D. 

 E Goes into Monitoring mode waiting for ACK reply from D. 

 Then E goes back to idle state. 

 

Step 4Token kill. 

 Same algorithm is followed for all other nodes. 

 Once the token reaches the destination node it is either killed or recirculated depending on the 

requirement. 

 If the data collection is needed from the same sensor node then the token is recirculated with the 

set priorities. 

 The priorities of nodes are assigned in accordance with the automobile operation. 

 Multiple token can also be employed for parallel processing. 

 

 

3.2.2. Performance Evaluation  

 

 The performance of WCAN is evaluated on basis of  

 Throughput. 

 Packet delivery ratio. 

 End to end delay. 

 
 

 Token Rotation Time (TRT) 

 

  TRT = n x Tm + N x (Tt + DIFS)                     (1) 

 

 Tm = transmission time of data packets 

 Tt = transmission time of token 

 n = active nodes 

 N = total nodes 

 DIFS = DCF interframe space – period of time when channel is available 

 

 Throughput  

 

  S/R = (n x Tm)/ TRT                                (2) 

 

 Transmission delay, D – time required for data packet to wait for the token to successfully 

transmit. 

 Average, D = TRT/2 => S/R = (n x Tm)/ 2D. 

 

3.2.3 WCAN Implementation 

 

The proposed WCAN protocol is simulated and deployed using QualNet simulator. This simulator allows 

addition of new protocol with the help of C
++

 programming. The Simulation Parameters are given in Table 2.        

A snapshot of the scenario is given in Figure 7. The performances of WCAN are evaluated in terms of its 
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Throughput, Average end-to-end delay and Packet delivery ratio, for the two types of traffic namely, constant bit 

rate (CBR) traffic and variable bit rate (VBR) traffic. During the variable bit rate traffic, the source is made to 

generate traffic according to a Poisson process, the distribution of the interval between successive packets is 

Exponential with the Mean Interval of 0.5 seconds (recall that the inter-arrival times for a Poisson process are 

exponentially distributed).  The Start Time of the connection is exponential with mean 0.5 seconds, and the 

Duration is Deterministic with fixed duration of 30 seconds. 
 

Table 2.   Simulation Parameters 

 
Fig.7.     WCAN Simulation Scenario 

 

 

4. Performance Analysis of WCAN 

 

The most important factor to consider when evaluating a control network is the end-to-end time delay between 

sensors, controllers, and actuators. The correct operation of a control system depends on the timeliness of the data 

coming over the network, and thus, a control network should be able to guarantee message delivery within a 

bounded transmission time [5]. Table 2 shows the simulation scenario parameters, in terms of network size, the 

simulation is done for 20 nodes which covers scenario from small to large networks. As for the node placement, 

the nodes are all placed in a ring manner. The IEEE 802.11b has been chosen as the physical layer. In this paper, 

the performance of WCAN is compared to that of IEEE 802.11 Dynamic Coordination Function (DCF) mode. The 

IEEE 802.11 is selected due to the fact that the token frame idea was first derived from the Request to Send and 

Clear to Send (RTS/CTS) frame. The proposed WCAN protocol is compared with the standard IEEE 802.11, for 

the same simulation parameters as given in Table 2.                      

 

4.1. Average End to End Delay 

 

The average end-to-end delay is defined as the time taken for a particular packet transmitting from the source to 

destination and the discrepancy is computed between send times and received time. The delay metric includes 

delays due to transfer time, queuing, route discovery, propagation and so on; meaning that it is regarded as how 

long it took for a packet to travel across a network from source node to destination node.  

PARAMETER VALUE 

Traffic Type Constant/variable data 

interval rates 

Node 20 

Simulation Time 50 sec 

Protocols MAC Layer protocol- 

WCAN   

Physical Layer protocol- 

IEEE 802.11b 

 Packet payload 512 bytes 

Node placement Ring network 
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Fig. 8.    Average End to End Delay in WCAN and IEEE 802.11              Fig. 9.  Throughput Performances between WCAN and            

              for Constant Bit Rate Traffic                          IEEE 802.11 for Constant Bit Rate Traffic. 

 

 

4.1.1 Inference from Figure 8 

 

 It can be seen that the average end-to-end delay of WCAN increases linearly with increasing number of 

nodes in a ring network.  

 IEEE 802.11 shows a lower value for its average end-to-end delay. This is because the packet in WCAN 

environment is passed through each of the nodes present in the ring network in a circular motion.  

 While in IEEE 802.11, the packets are directly transmitted to the destination node using mesh network 

capability. 

 

4.2. Throughput 

Throughput is defined as the average rate of data packets received at destination successfully. It is often 

measured as bits/sec or bps and occasionally in data packets per second. In other words, throughput is the total 

amount of data that a receiver receives from the sender divided by the time it takes for the receiver to get the last 

packet. Lower throughput is obtained with a high delay in the network. Throughput provides the ratio of the 

channel capacity utilized for positive transmission and is one of the useful network dimensional parameters. 

 

4.2.1. Constant data interval rate; Inference from Figure 9 

 
 WCAN slightly maintain the throughput variation but the variation in IEEE 802.11 is irregular in the 

same environment. 

 Average throughput of 802.11 is very slightly lesser than WCAN. This might be due to Random 

arrangement of nodes causing contentions with neighbouring nodes. 

 

4.2.2. Variable data rate; Inference from Figure 10 

 

 Throughput decreases exponentially with increasing data interval rate. 

 Throughput variation is rather gradual in WCAN. 

 For a data interval rate of 100ms Throughput of WCAN=40.3 kbps and of IEEE 802.11=38kbps. 

 WCAN out performs IEEE 802.11 by 7.04%. 
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 Throughput deterioration in IEEE 802.11 is due to packet collision. 

 

 
 

Fig.10. Throughput Performances between WCAN and                         Fig. 11. Packet Delivery Ratio  for WCAN and IEEE 802.11 

                   IEEE 802.11 for Variable Bit Rate Traffic. 

 

 

4.3. Packet Delivery Ratio 

 

Packet delivery ratio (PDR) indicates successful transmission of data in the system. 

 

4.3.1 Inference from Figure 11 

 

 IEEE 802.11 suffers slightly on the delivery ratio caused by the collision of packet data. 

 The consistency in PDR of WCAN is better than that of IEEE 802.11, on average PDR of WCAN =0.964 

and of 802.11=0.915. 

 

5. Response Time Analysis of WCAN 

 

In this section the WCAN is analyzed for real time performance. In systems with hard real-time constraints, the 

latency time is an important criterion to take in account in order to respect real-time constraints. The performance 

evaluation of the latency time is based on the evaluation of both the worst-case queuing delay in the MAC and 

physical sublayers and the longest time needed to transmit a message. The analysis of the worst-case response time 

can be derived from tasks scheduling theory and real-time scheduling algorithms that can be applied by the 

transmitter and the receiver to guarantee a minimum latency time for the exchanged frames [5]. 

The dynamic scheduling algorithm used is virtually identical to scheduling algorithms commonly used in real-

time systems to schedule computation on processors. In fact, the analysis of the timing behaviour of such systems 

can be applied almost without change to the problem of determining the worst-case latency of a given message 

queued for transmission on WCAN. The system is deemed to be composed of a static set of hard real-time 

messages, each statically assigned to a set of stations connected to the bus. These hard real-time messages are 

typically control messages, and have deadlines that must be met, or else a serious error is said to occur. There may 

also be an unbounded number of soft real-time messages: these messages have no hard deadline. Messages will 

typically be queued by a software task running on the host CPU. A given task is assumed to be invoked by some 

event, and to then take a bounded time to queue the message [11].  
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Fig. 12.  Throughput Vs Average End to End Delay of WCAN                    Fig.13. Throughput Vs Packet Delivery Ratio of WCAN 

              for Constant Bit Rate Traffic                                                                          for Variable Bit Rate Traffic 

 

It is seen from Figure 12 that for the constant bit rate traffic in WCAN there is not much variation in the 

throughput performance as the number of nodes increases, while the average end to end delay increases 

exponentially with increase in number of nodes. In the optimized case of 16 nodes, the throughput is 39 kbps for 

an average end to end delay of 0.034. While varaible bit rate traffic is considered, as shown in Figure 13, the 

throughput of WCAN decreases with increase in data arrival rate and the packet delivery ratio fluctuates about an 

average of 0.9645. 

These results are applied to the SAE ‘benchmark’ for class C automotive systems (safety critical control 

applications). The SAE report describes a set of signals sent between seven different subsystems in a prototype 

electric car. The seven subsystems are: the batteries (‘Battery’), the vehicle controller (‘V/C’), the inverter/motor 

controller (‘I/M C’), the instrument panel display (‘Ins’), driver inputs (‘Driver’), brakes (‘Brakes’), and the 

transmission control (‘Trans’). The network connecting these subsystems is required to handle a total of 53 

messages, some of which contain sporadic signals, and some of which contain control data sent periodically. A 

periodic message has a fixed period, and implicitly requires the latency to be less than or equal to this period. 

Sporadic messages have latency requirements imposed by the application: for example, all messages sent as a 

result of a driver action have a latency requirement of 20 ms so that the response appears to the driver to be 

instantaneous [11].  

A simple attempt at implementing the problem on WCAN is to map each of these messages to a WCAN 

message. Sporadic messages generally require a latency of 20 ms or less. These messages may be queued 

infrequently. The benchmark does not give periods for these messages, and so a period of 50ms is assumed for all 

sporadic messages. Tables 3 and 4 give the worst-case latencies for periodic and sporadic messages respectively. 

The worst-case latency is quite pessimistic, since it assumes that a missed deadline in the worst case is equivalent 

to always missing the deadline, whereas the probabilistic approach extends the knowledge of the system by 

computing how often a deadline is violated. Hence in our discussion we give the probability that a message may 

miss its deadline. From Table 3 and by the approach discussed above, it can be concluded that periodic messages 

are schedulable in the proposed WCAN system. While for sporadic messages, it can be seen from Table 4, that 

there is one sporadic signal that remains to be implemented by the sporadic messages: Signal 14 has a deadline that 

is too short to meet by polling. It has been earlier shown in Figure 11, for variable bit rate traffic, the packet 
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delivery ratio of the proposed WCAN system fluctuates about an average of 0.9645. This result guarantees that 

there is a high probability that the response time of sporadic messages of the WCAN system, as well, is within the 

deadline of 20ms.  

 
Table 3.  Details of SAE Benchmark for Periodic Messages                            Table 4.  Details of SAE Benchmark for Sporadic Messages  

to be Scheduled                                                                                                   to be Scheduled 

                

Signal 

Numb

er 

Size 

/bits 

J /ms T /ms D /ms End 

to 

End 

delay 

/ms 

WCAN -

CBR 

Signal 

Numb

er 

Size 

/bits 

J 

/ms 

T 

/ms 

D 

/ms 

Sporadic

/ 

Periodic 

 1 8 0.6 100 100 12 14 4 0.1 50 5 S 

2 8 0.7 100 100 15 15 1 0.2 50 20 S 

3 8 1 1000 1000 27 16 1 0.3 50 20 S 

4 8 0.8 100 100 23 17 2 0.4 50 20 S 

5 8 1.1 1000 1000 40 18 1 0.3 20 20 S 

6 8 0.9 100 100 19 19 1 0.5 50 20 S 

7 8 0.1 5 5 0 20 3 0.6 50 20 S 

8 8 0.1 5 5 0 22 3 0.7 50 20 S 

9 8 0.2 5 5 0 23 1 0.2 50 20 S 

10 8 0.2 100 100 25 24 1 0.3 50 20 S 

11 8 0.1 5 5 4 25 1 0.4 50 20 S 

12 8 0.4 100 100 27 26 1 0.8 50 20 S 

13 1 1.2 1000 1000 30 27 1 0.9 50 20 S 

21 2 0.3 1000 1000 34 28 1 0.5 50 20 S 

29 8 0.3 10 10 9 31 2 0.5 50 20 S 

30 8 0.4 10 10 6 34 8 0.6 50 20 S 

32 8 0.1 5 5 4 35 1 0.7 50 20 S 

33 1 1.6 1000 1000 37 37 1 0.8 50 20 S 

36 2 1.7 1000 1000 40 38 1 0.9 50 20 S 

42 8 0.2 5 5 0 39 7 1 50 20 S 

43 8 0.1 5 5 0 40 1 1.1 50 20 S 

49 8 0.2 5 5 0 41 1 0.3 50 20 S 

      44 1 1.2 50 20 S 

      45 1 0.4 50 20 S 

      46 1 1.3 50 20 S 

      47 1 0.5 50 20 S 

      48 1 1.4 50 20 S 
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      50 2 0.6 50 20 S 

      51 1 0.7 50 20 S 

      52 8 0.8 50 20 S 

      53 1 1.5 50 20 S 
 

 

6. Conclusion 

 

Thus WCAN was deployed using QualNet simulator and compared with IEEE 802.11 standard for wireless 

communication. WCAN uses the token frame scheme with some modification on the token format and its 

operation. Furthermore, the flexibility of topologies allows nodes to join and leave the network dynamically. This 

characteristic determines the versatile design of a home automation and industrial automation. The developed 

WCAN is built on the MAC layer as a wireless based distributed MAC protocol for ad-hoc network. Simulation 

results show that WCAN outperform IEEE 802.11 in terms of throughput in a ring network environment. 

However, in terms of average end-to-end delay, WCAN increases linearly with increasing number of nodes and is 

slightly higher than IEEE 802.11. This is due to the fact that every node takes turn in transmitting the token around 

the ring network causing the overall delay to increase. From the results, it is shown that WCAN provide ‘fair’ 
share for all nodes by scheduling the transmission with token reception. Additionally, WCAN is advantageous by 

reducing collision probability, by distributing the resource fairly among each node. Further the discussions on the 

results show that the proposed WCAN is schedulable and is suited for real time control applications giving 

maximum throughput for minimal latency for an optimized number of nodes. In the absence of real-time 

constraints and the need for an important payload that would give a more important throughput, IEEE 802.11 is the 

best choice. On the other hand, in the presence of real-time constraints and the need to extend a wired CAN 

network, the WCAN is the best choice. 
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Abstract- The work presented in this paper addresses the increasing demand of visual signal delivery to terminals with arbitrary 

resolutions, without heavy computational burden to the receiving end. In this paper, the principle of seam carving is incorporated 

into a wavelet codec (i.e., SPIHT). For each input image, block-based seam energy map is generated in the pixel domain and the 

curvelet transform is performed for the retargeted image. Different from the conventional wavelet-based coding schemes, 

curvelet coefficients here are grouped and encoded according to the resultant seam energy map. The bit stream is then transmitted 

in energy descending order. At the decoder side, the end user has the ultimate choice for the spatial scalability without the need to 

examine the visual content; an image with arbitrary aspect ratio can be reconstructed. The simulation result will prove that 

proposal technique gives better results compared to wavelet based image compression. 

Key Words- Seam Carving, Spiht,Huffman ,Image retargeting. 

I.INTRODUCTION 

Digital image is defined as a two dimensional function f(x, y), where x and y are spatial (plane) coordinates, and the amplitude of 

f at any pair of coordinates (x, y) is called intensity or grey level of the image at that point. The field of digital image processing 

refers to processing digital images by means of a digital computer. The digital image is composed of a finite number of elements, 

each of which has a particular location and value. The elements are referred to as picture elements, image elements, and pixels. 

Pixel is the term most widely used. 

1.1LOSSY IMAGE COMPRESSION Lossy compression provides higher levels of data reduction but result in a less than perfect 

reproduction of the original image. It provides high compression ratio Lossy image compression is useful in applications such as 

broadcast television, videoconferencing, and facsimile transmission, in which a certain amount of error is an acceptable trade-off 

for increased compression performance.  

1.2 LOSSLESS IMAGECOMPRESSION Lossless Image compression is the only acceptable amount of data reduction. It 

provides low compression ratio while compared to lossy. In Lossless Image compression techniques are composed of two 

relatively independent. 

Digital Image compression addresses the problem of reducing the amount of data required to represent a digital image. The 

underlying basis of the reduction process is removal of redundant data. From the mathematical viewpoint, this amounts to 

transforming a 2D pixel array into a statically uncorrelated data set. The data redundancy is not an abstract concept but a 

mathematically quantifiable entity. If n1 and n2 denote the number of information-carrying units in two data sets that 

representthesame information, the relative data redundancy 
DR  [2] of the first data set (the one characterized by n1) can be 

defined as, 

mailto:rpandianme@rediffmail.com
mailto:vigneshvlsi@gmail.com


R

D
C

R
1

1
  ---------- (1.1) 

Where 
RC  called as compression ratio [2]. It is defined as
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1

n
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In image compression, three basic data redundancies can be identified and exploited Coding redundancy ,interpixel 

redundancy, and phychovisal redundancy. Image compression is achieved when one or more of these redundancies are reduced 

or eliminated. The image compression is mainly used for image transmission and storage. Image transmission applications are in 

broadcast television, remote sensing via satellite, air-craft, radar, or sonar, teleconferencing, computer communications, and 

facsimile transmission. Image storage is required most commonly for educational and business documents, medical images that 

arise in computer tomography (CT), magnetic resonance imaging (MRI) and digital radiology, motion pictures, satellite images, 

weather maps, geological surveys, and so on.Some possible application areas include: image archiving, Internet, web browsing, 

document imaging, digital photography, medical imaging, remote sensing, and desktop publishing.The main advantage of 

JPEG2000 over other standards, first, it would address a number of weaknesses in the existing JPEG.operations: (1) devising an 

alternative representation of the image in which its interpixelredundancies are reduced and (2) coding the representation to 

eliminate coding redundancies.Lossless Image compression is useful in applications such as medical imaginary, business 

documents and satellite images 

1.3 IMAGE COMPRESSION STANDARDSThere are many methods available for lossy and lossless, image compression. The 

efficiency of these coding standardized by some Organizations. The International Standardization Organization (ISO) and 

Consultative Committee of the International Telephone and Telegraph (CCITT) are defined the image compression standards for 

both binary and continuous tone (monochrome and Colour) images. Some of the Image Compression Standards are 1. JBIG12. 

JBIG23. JPEG-LS4. DCT based JPEG   5. Wavelet based JPEG2000 Currently, JPEG2000 [3] is widely used because, the JPEG-

2000 standard supports lossy and lossless compression of single-component (e.g., grayscale) and multicomponent (e.g., color) 

imagery. In addition to this basic compression functionality, however, numerous other features are provided, including: 1) 

progressive recovery of an image by fidelity or resolution, 2) region of interest coding, whereby different parts of an image can 

be coded with differing fidelity, 3) random access to particular regions of an image without the needed to decode the entire code 

stream, 4) a flexible file format with provisions for specifying opacity information and image sequences, and 5) good error 

resilience. Due to its excellent coding performance and many attractive features, JPEG 2000 has a very large potential application 

base.  

   II. BACK GROUND REVIEW 

A. Seam carving for image retargeting: The process allows the user to resize an image by removing a continuous path of 

pixels (a seam) vertically or horizontally from a given image. A seam is defined as a continuous path of pixels running 

from the top to the bottom of an image in the case of a vertical seam, while a horizontal seam is a continuous line of 

pixels spanning from left to right in an image 



B. Algorithm implementation 

The first step in calculating a seam for removal or standard. Second, it would provide a number of new features not 

available in the JPEG standard.The preceding points led to several key objectives for the new standard, namely that it 

should: 1) allow efficient lossy and lossless compression within a single unified coding framework, 2) provide superior 

image quality, both objectively and subjectively, at low bit rates, 3) support additional features such as region of 

interest coding, and a more flexible file format, 4) avoid excessive computational and memory complexity. 

Undoubtedly, much of the success of the original JPEG standard can be attributed to its royalty-free nature. 

Consequently, considerable effort has been made to ensure that minimally-compliant JPEG- 2000 codec can be 

implemented free of royalties. WAVELET APPROACH Storage constrains and bandwidth limitations in 

communication systems have necessitated the search for efficient image compression techniques. For real time video 

and multimedia applications where a reasonable approximation to the original signal can be tolerated, lossy 

compression is used. In the recent past, wavelet based image compression schemes have gained wide popularity. The 

characteristics of the wavelet transform provide compression results that outperform other transform techniques such as 

discrete cosine transform (DCT). Consequently, the JPEG2000 compression standard and FBI fingerprint compression 

system have adopted a wavelet approach to image compression.The wavelet coding techniques is based on the idea that 

the co-efficient of a transform that decorrelates the pixels of an image can be coded more efficiently than the original 

pixels themselves. If the transform’s basis functions in this case wavelet- pack most of the important visual information 

into small number of co-efficient, the remaining co-efficient can be coarsely quantized or truncated to zero with little 

image distortion. The still image compression, modern DWT based coders have outperformed DCT based coders 

providing higher compression ratio and more peak signal to noise ratio (PSNR) due to the wavelet transforms multi-

resolution and energy compaction properties and the ability to handle signals. 

the last row (which becomes the (i,j)th pixel), saving the pixel location for use in removal, then working backwards by finding 

the minimum of the 3 neighboring pixels of (i,j) in the (i-1)’th row and saving that pixel to the seam path. This process is 

repeated until the first row is reached, and results in the optimal insertion involves calculating the gradient image for the original 

image. The gradient image is a common image that is used in both horizontal and vertical seam calculation, and can be calculated 

either from the luminance channel of a HSV image, or calculated for each of the R, G, and B channels, then averaging the three 

gradient images. Figure 3 is included as an example gradient image. The sobel operator was chosen for calculation of the gradient 

image in this project, but other gradient operators may be used.Once the gradient image is calculated, the next step is to calculate 

the energymap image. The energy map image needs to be calculated separately for either vertical (Figure 4) or horizontal (Figure 

5) seams, and also needs to be recalculated after every seam removal. It is calculated by the following process for the vertical 

seam case (a horizontal energy image can be calculated using the same function, where the input image is transposed): for each 

pixel (i,j) in the gradient image (see Table 1), the value at (i,j) in the energy map is the sum of the current value at (i,j) from the 

gradient image and the minimum of the three neighboring pixels in the previous row, i.e. min((i-1,j-1),(i-1,j),(i-1,j+1)), from the 

energy map. For i=1 (the initial row), the values in the energy map image are set to those in the gradient image, and for when the 

pixel (i,j) is along the edge of an image, only (i-1,j) and either (i-1,j-1) or (i-1,j+1) are used depending on if (i,j) is on the right or 

left edges, respectively.  

A. PIXEL INDICE 



Once the energy map is calculated, the method to find the optimal seam is to first find the minimum value in thresholds for 

uniform noise in different subbands to weight the transform coefficients but no distinction made between coefficients 

belonging to different activity regions inside a subband. In this paper, the differing activity regions are used to assign 

perceptual weights to the transform coefficients prior to SPIHT encoding. 

B. progressivie image transmission 

converting the image pixels into wavelet coefficient SPIHT [10] is applied. We assume, the original image is defined by a 

set of pixel values jip , , where (i, j) the pixel coordinates. The wavelet transform is actually done to the array given by, 

)},({),( jipDWTjic   

Where c (i, j) is the wavelet coefficients. 

In SPIHT, initially, the decoder sets the reconstruction vector c


to zero and updates its components according to the coded 

message. After receiving the value (approximate or exact) of some coefficients, the decoder can obtain a reconstructed image by 

taking inverse wavelet transform, seam, an example of which is shown in Figure 6. Once the energymap is calculated, the method 

to find the optimal seam is to first find the minimum value in the last row (which becomes the (i,j)th pixel), saving the pixel 

location for use in removal, then working backwards by finding the minimum of the 3 neighboring pixels of (i,j) in the (i-1)’th 

row and saving that pixel to the seam path. This process is repeated until the first row is reached, and results in the optimal seam, 

an example of which is shown in Figure 6. For the case of seam insertion (increasing the image size), a seam can be calculated 

along a given direction, and the average of the two neighboring pixels along the seam can be inserted. If the desired image size is 

to be increased by N pixels in a given direction, the computation of the first Nseams to be removed along that direction must first 

be completed, and then averaged pixels are inserted along each successive seam, hence the limitation on the maximum increase 

in image size in my implementation noted earlier in the features and functionality section. This method of calculating N seams is 

used to avoid inserting pixels along the same seam repeatedly. 

III. PROPOSED CODING 

A. spiht coding 

The SPIHT coder is a powerful image compression algorithm that produces an embedded bit stream from which the best 

reconstructed images in the mean square error sense can be extracted at various bit rates. The perceptual image quality, however, 

is not guaranteed to be optimal since the coder is not designed to explicitly consider the human visual system (HVS) 

characteristics. Extensive HVS research has shown that there are three perceptually significant activity regions in an image: 

smooth, edge, and textured or detailed regions. By incorporating the differing sensitivity of the HVS to these regions in image 

compression schemes such as SPIHT, the perceptual quality of the images can be improved at all bit rates. Previous work to 

improve the visual quality of embedded coders has applied just noticeable distortionhave 5 = 2, 4 = 2, 3 = 4, etc. Since the 

transformation DWT is unitary, all bits in a row have the same content of information, and the most effective order for 

progressive transmission is to sequentially send the bits in each row, as indicated by the arrows in 
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called as “progressive transmission. 

c.Transmission of the coefficient values 

3) Refinement Pass: for each entry (i, j )in the LSP, except those included in the last sorting pass (i.e., with same n), 

Let us assume that the coefficients are ordered according to the minimum number of bits required for its magnitude binary 

representation, that is, ordered according to a one-to-one mapping, Now, let us assume that, besides the ordering information, the 

decoder also receives the numbers n  corresponding to the number of coefficients such that
1

, 22  n

ji

n
c . In the 

example of Fig. 1 we2.1.1) output ),( jiSn  ; 

2.1.2) if ),( jiSn = 1 then move (i, j )to the LSP and output the sign of jic , ; 

2.2) for each entry (i, j) in the LIS do: 

2.2.1) if the entry is of type A then 

OutputSn(D(i,j ) ) ; 

ifSn(D(z, 1)) = 1 then 

for each (k , I ) O(i,j ) do: 

outputSn(k, l); 

ifSn(k, I ) = 1 then add ( k ,l ) to the LSB and sign of jic ,  

ifS,(k, 1) = 0 then add ( k ,l ) to the end of LIP. 

if l(i, j ) # 0 then move (i, j ) to the end of the LIS, as an entry        of type B, and go to Step 2.2.2); otherwise, removeentry (i, j ) 

from the LIS; 

2.2.2) if the entry is of type B then 

outputSn(L(2, J ) ) ; 

ifSn(L(I, j ) ) = 1 then 

add each ( k , I )  O(z, j ) to the end of the LIS as an entry of type A; 

remove(i, j) from the LIS. 



Let us assume that the coefficients are ordered according to the minimum number of bits required for its magnitude binary 

representation, that is, ordered according to a one-to-one mapping, Now, let us assume that, besides the ordering information, the 

decoder also receives the numbers n  corresponding to the number of coefficients such that
1

, 22  n

ji

n
c . In the 

example of Fig. 1 we 2.1.1) output ),( jiSn  ; 

2.1.2) if ),( jiSn = 1 then move (i, j )to the LSP and output the sign of jic , ; 

2.2) for each entry (i, j) in the LIS do: 

2.2.1) if the entry is of type A then 

OutputSn(D(i,j ) ) ; 

ifSn(D(z, 1)) = 1 then 

for each (k , I ) O(i,j ) do: 

outputSn(k, l); 

ifSn(k, I ) = 1 then add ( k ,l ) to the LSB and sign of jic ,  

ifS,(k, 1) = 0 then add ( k ,l ) to the end of LIP. 

if l(i, j ) # 0 then move (i, j ) to the end of the LIS, as an entry        of type B, and go to Step 2.2.2); otherwise, removeentry (i, j ) 

from the LIS; 

2.2.2) if the entry is of type B then 

outputSn(L(2, J ) ) ; 

ifSn(L(I, j ) ) = 1 then 

add each ( k , I )  O(z, j ) to the end of the LIS as an entry of type A; 

remove(i, j) from the LIS. 

Fig. 1. Note that, because the coefficients are in decreasing order of magnitude, the Ieading“0”bits and the first “1” of any 

column do not need to be transmitted, since they can be inferred from n  and the ordering. The progressive transmission 

method outlined above can be implemented with the following algorithm to be used by the encoder. 

D.    ALGORITHM I 

1) Output n =  }){(maxlog ,),(2 jiji c  to the decoder 

2) Output n , followed by the pixel coordinates )(k  and sign of each of the n coefficients such that 
1

, 22  n

ji

n
c

(sorting pass). 

3) Output the nth most significant bit of all the coefficients with
1

, 2  n

jic  (i.e., those that had their coordinates transmitted 

in previous sorting passes), in the same order used to send the coordinates (refinement pass); 

4) Decrement n by one, and go to Step 2) 



3) Refinement Pass: for each entry (i, j )in the LSP, except those included in the last sorting pass (i.e., with same n), 

 

E.    ALGORITHM II 

Initialization: output n =  }){(maxlog ,),(2 jiji c  set the LSP as an empty list, and add the coordinates (i, j) Hto the LIP, 

and only those with descendantsalso to the LIS, as type A entries. 

2) Sorting Pass: 

2.1) for each entry (i,j) in the LIP do: 

output the nth most significant bit of jic , ; 

4) Quantization-Step Update: decrement n by 1 and go to Step 2 

Huffman coding is an entropy encoding algorithm used for lossless data compression. The term refers to the use of a 

variable-length code table for encoding a source symbol (such as a character in a file) where the variable-length code table has 

been derived in a particular way based on the estimated probability of occurrence for each possible value of the source symbol. It 

was developed by David A. Huffman while he was a Ph.D. student at MIT, and published in the 1952 paper "A Method for the 

Construction of Minimum-Redundancy Codes”. Huffman coding uses a specific method for choosing the representation for each 

symbol, resulting in a prefix code(sometimes called "prefix-free codes", that is, the bit string representing some particular symbol 

is never a prefix of the bit string representing any other symbol) that expresses the most common source symbols using shorter 

strings of bits than are used for less common s 

 

 

efficient compression method of this type: no other mapping of individual source symbols to unique strings of bits will produce a 

smaller average output size when the actual symbol frequencies agree with those used to create the code. A method was later 

found to design For a set of symbols with a uniform probability distribution and a number of members which is a power of two, 

Huffman coding is equivalent to simple binary block encoding, e.g., ASCII coding. Huffman coding is such a widespread method 

for creating prefix codes that the term "Huffman code" is widely used as a synonym for "prefix code" even when such a code is 

not produced by Huffman's algorithm. 

IV. SIMULATIONS AND ANALYSIS 

A. Huffman coding 

”
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(a)        Fig .a Original image                               Fig.b    Gradient Image                 Fig .c Energy map 

 

 

 

   

   Fig .dRetargeted image                  Fig.e    Wavelet Decomposition                    Fig.f Reconstructed Image 

V.Conclusion: 

This project presented to provide solutions for increasing the compression ratio with various quantization levels and reduce the 

processing time based on seam carving technique followed by integer wavelet transform and set partitioning in hierarchical tress 

coding. Also, the seam carving process was presented to retarget the image corresponding to display set size. Here lossless 

technique is combined with spiht coding to increase the CR and reduce the information loss. In this project, performance will be 

analyzed through determining the image quality after decompression, compression ratio and execution time. The project can be 

further enhanced by modifying the transformation technique and encoding process to curvelet and modified spiht algorithm for 

improving the efficiency of the technique.  
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Abstract 

This paper is an attempt to redress the balance between traditional learning and e-learning in the Middle East from 

e-discourse perspective. The need to do so is given impetus by rather strong statements made by some  advocates 

of the latter that present both types of learning as adversaries, ignoring the  fact a number of e-concepts are 

incorporated into the former as indices of educational innovation. All things being equal, it was conceived that 

very soon it would be surprising to realize that people still enroll in traditional tertiary institutions(Al-Awar, 2011) 

[1]. E-discourse   is introduced in this paper to substantiate  the view that traditional learning and e-learning are 

two facets of the same educational truth. Viz. e-discourse does, in fact, integrate these types of learning since it is 

richly employed linguistically and practically  by both "virtual academicians" and their counterparts in the real 

world. A number of e-discourse-related arguments  have been developed in support of this analysis. 

 

Keywords: e-learning, traditional learning, e-discourse, e-metaphor, e-libraries, Wikipedia, blended learning.  

  

1.  Introduction 

The huge proliferation of the Internet into the academia has given impetus to a new educational 

discourse that  describes different activities undertaken therein. In other words, web-based learning, 

which is technically known as e-learning, has created its own e-discourse that manifests itself in a 

wealth of  e-metaphors. In addition to being cognitive tools that convey new scientific perspectives on 

abstract  concepts (Berger, 2011) [2], e-metaphors  seem to be employed  to    dichotomize  between 

traditional learning and   e-learning. There are two pieces of evidence to support this argument. First,  

e-learning is said to have its e-universities, e-libraries, e-classes, etc.  which,  unlike their traditional 

counterparts, are wholly virtual.    Second, in an attempt to publicize e-learning, some of its  advocates  

have gone so far as to   predict  that very soon it would be surprising to realize that   people still opt for 

traditional learning (Al-Awar, 2011) [3]. Implicit in such an extreme e-discourse-based  prediction  is 

the suggestion  that traditional learning has no  e-content, ignoring the fact that e-libraries, wikipedias, 

wiktionaries, among others, are richly employed  resources in traditional education. Moreover, many 

traditional tertiary  institutions worldwide have established special units  to  enrich their e-content. 

Therefore, it is legitimate to argue that e-discourse and the concepts underlying it can   function as a 

bridging mechanism between e-learning and traditional learning contrary to the generally held belief 

that these forms of learning are mutually-exclusive.  

      Since academic discourse is assumed to play an integrating role between these two types of 

learning, it will be convenient to  explore the relevant literature to substantiate this assumption. In so 

doing, there are two questions that this paper attempts to answer: 

i. What  is academic discourse and how does it manifest itself  in   e-contexts?  

ii. What e-transactions to proliferate e-discourse among academic personnel in traditional 

education, and thus bridge these two types of learning? 
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2. Academic Discourse 

       Generally speaking, the term academic discourse (AD) refers to the language variety used in the 

academia. The most productive venues of such a variety are "textbooks, conference presentations, 

lectures, and research articles" (Wikipedia) [4], which socialize newcomers into the appropriate 

discourse communities so that they can learn "to think, act, speak and write like a scientist in a 

scientific community of practice" (Duff, 2007; p. 3) [5]. A variety of terms are used in the literature to 

describe this socialization process, including, interalia, "academic discourse socialization", 

"development of academic literacies" and language socialization" (Rogoff, 1991; as quoted in Duff, 

2007, p. 3) [6]. 

      AD is associated with  a number of roles in the academia. First, it is the only channel through which 

academic personnel are qualified  to fully function as members of a given discourse community by 

adhering to the "rigid conventions for language use, in the choice of words, genre and style" (White 

and Lowenthal, 2011, p. 7) [7]. By contrast, "ignorance to and resistance to  academic discourse" result 

in depriving beginning academicians from academic success (ibid). Second, AD is argued  to embody 

the worldview as perceived by the members of the specific academic discourse community (Bizzel, 

1999, p. 2) [8].  

      Academic discourse is conceived to be metaphorical in nature since it converts abstract concepts 

into concrete scientific perspectives  (Berger, 2011, p. 39) [9].  Thus, the acquisition of appropriate 

metaphorical  competence is central to the affiliation of beginning academicians with the relevant 

academic discourse community. Historically, metaphor was considered "an ornamental use of 

language,  a major rhetorical device used to enhance or embellish the literal meaning of something" 

(Turner, 1993, p. 49) [10]. However, with the advancement of scientific enquiry, it has become an 

important  enculturation tool that facilitates the comprehension  of the concepts underlying a given 

disciplinary track (  Jensen, 2006; Zhao, 2009;   MacArthur and  Caballero, 2011;  Nawaz and Khan, 

2012) [ 11, 12, 13, 14]. 

      It was reported in (1) above that the advent of the Internet has resulted in a new discourse reflecting 

a myriad of activities taking place online. This new discourse, known technically as e-discourse, is 

defined as a means of communication in the cyberspace (Munianday,  2002, p. 46) [15]. Like its 

traditional counterpart, e-discourse can be spoken and written (both synchronously and 

asynchronously). It  abounds in a host of metaphors  that inform of a world that is wholly virtual. For 

instance, in e-universities, teaching and learning take place in e-classes where the main source of 

information can be e-libraries, wikipedias, wiktionaries, etc. All these activities follow from 

educational principles known technically as webogogy or techno-pedagogy.  

      In principle, the incorporation of technology into education is assumed to accommodate all types of 

learners (i.e. visual, oral, aural, read-write, etc.)  and to bring more innovation in the classroom, among 

other things. Therefore, the student's role in the e-environment has fueled e-discourse with a number of 

academic e-metaphors. Prensky (2001) [16] is the most cited authority in this respect. He terms the 

people who were born after 1983 "digital natives" since they speak a "digital language" of computers, 

videogames, and the Internet. Because those who were born before this same year can adapt to such a 

"digital environment", Prensky conceives of them as "digital immigrants", viz. they met digital 

technology later in life and have adopted it.  This generational divide did not appeal to other 

researchers since it does not  "allow for human initiative" such that if one is not a native, s/he cannot 

acquire this a status. As  result,  Tall, 2009; as quoted in Cantoni (2011) [17] proposed a new 

perspective where a "digital visitor" can become  a (digital) "resident" in a "digital environment" 

3. E-discourse in Traditional Tertiary Institutions 

      It is  reported in (1) above that an argument was being developed to persuade people that traditional 

learning is irrelevant to a world characterized by educational technology. The argument is one that 

views traditional learning and e-learning as adversaries that cannot co-exist in the same educational 

environment. A corollary of this argument is that not even Hegelian dialectic could resolve these types 

of learning into a coherent synthesis. This argument can be refuted on a number of e-discourse-related 

grounds with an ultimate aim of showing that e-learning and traditional learning are, in fact, two facets 

of the same educational truth. 

      To begin with, such terms as "e-library", "wikipedia", "wiktionary", etc. might tempt people to 

assume that they are restricted to the "virtual world" where e-learning takes place. In other words, since 

the referents of these terms are virtual in nature, they can only be accessed to academicians who 
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perform academic transactions virtually. However, there is nothing inherent in these e-sources that 

makes them inaccessible to academic personnel in traditional tertiary institutions. In fact, they are part 

and parcel of everyday academic jargon of "traditional academicians", so to speak. Needless to say, 

they are not (linguistically) used for academic luxury; rather they are richly employed  as teaching and 

research sources.  

      Second, the terms jut discussed are subsumed under a more general e-metaphor known technically 

as "website". Once again, it is a most recurrent term in the discourse of traditional academic 

community. The significance of this e-metaphor emanates from the central role its referent plays in 

academic and administrative communication. All tertiary institutions worldwide build professional 

websites  to inform of their academic activities taking place both online and offline. Moreover, they are 

annually ranked  on the basis of their e-content as accessed from  their websites. Thus, contrary to the 

view dichotomizing between traditional learning and e-learning, e-metaphors function as integrating 

mechanism between them. 

      Third, a most conciliatory e-metaphor to bridge traditional learning and e-learning is "blended 

learning" (BL). It is a concept that socializes academicians in traditional tertiary institutions into   

business that is  purely virtual. Viz. It empowers them to integrate e-learning into their regular, 

traditional classes so that a variety of problems are overcome. For instance, in Saudi Arabia BL is 

conceived to be an effective avenue of communication  between male professors and female students  

since the educational system  does not allow the physical presence of both in the same facility at the 

same time (cf. Alebaikan, 2011) [18]. It is apparent, therefore, that BL is a powerful academic tool that 

traditional tertiary institutions can take refuge into  as index of educational innovation to facilitate 

teaching and learning. 

      Last but not least, it might concluded that the formation of the e-metaphor "digital natives" along 

with its underlying concept  could serve as a clearest symptom  of the obscurity and irrelevance of 

traditional learning to the educational needs  of this generation of learner, and, thus, dichotomize these 

types of learning. This conclusion can further be motivated by Prensky's (2001) [19] proposal that the 

tendency of traditional academicians to speak a "pre-digital language" causes a lot of educational 

problems for "digital natives". However, this reasoning seems to draw on the false assumption that 

traditional academicians  are ICT-illiterate, ignoring the possibility that they can "reside" in the digital 

world. Moreover, most of the learners referred to as "digital natives" are enrolled in traditional tertiary 

institutions. This confirms the fact  that there no rigid dividing line to separate traditional learning and 

e-learning.   

4. Conclusion 

     This paper has been written  against the backdrop of the proposition that traditional learning and e-

learning are strange bedfellows contrary to the tremendous attempts  made by  traditional  tertiary 

institutions to integrate e-learning avenues into their academic systems. The paper has mainly drawn on 

linguistic evidence  to refute this proposition. In other words,  the proliferation of the Internet in the 

traditional academia has produced a huge academic discourse that not only socializes traditional 

academicians into the virtual academic  community but also  reflects their involvement in the 

educational activities therein.  
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Abstract 

Multi-Protocol Label Switching (MPLS) is rapidly emerging technology, which plays a key role in next generation networks by 

delivering QoS and traffic engineering features. MPLS is helpful in managing traffic when some links or paths are under and/or over 

utilized. In MPLS a lookup in switching table is certainly less complex and time consuming than a corresponding routing table 

lookup in an IP router. This paper present a analyzing of MPLS signaling protocols for traffic engineering, shows the capability of 

providing traffic engineering in MPLS compared to the conventional routing protocol, and explains the MPLS LSR operations based 

on the basic LSR functionality of classification, queue, and scheduling. The comparisons of CR-LDP, RSVP, and RSVP-TE are 

conducted based on the aspects of LSP reliability and LSP adaptability.  The complete scenario has been performed on QualNet 5.1 

Network Simulator.  

Keywords: MPLS, LSP, Performance, Routing Protocol, Traffic Engineering. 

 

 

1. Introduction 

Early computer networks carried continuous bit streams over physical links in a technique called circuit switching. 

This was well suited to transmit voice or real time data from a single sender to a single receiver (unicast 

communications). In this kind of network a single physical link failure had dramatic consequences, leading to the 

interruption of all communications that was using the failed link. The Internet today is a datagram packet switched 

network that fixes this drawback by cutting data into small chunks called packets. These packets are individually routed 

through the network, so two packets from the same communication are individually handled in the network. 

 

Therefore if a link fails, packets can be rerouted to avoid the failed link and communications are not interrupted.  

This feature of a datagram switched network is called resilient because it hides network failures from the end users. On 

the other hand it is more difficult to manage flows of data in a datagram packet switched network than in a circuit 

switched network because each packet is handled individually. The convergence of voice and data communications 

over a single network infrastructure is expected to happen over IP-based networks. Traditional IP networks offer little 

predictability of service, which is unacceptable for applications such as telephony, as well as for emerging and future 

real-time applications. IP networks are often layered over ATM networks, which is very costly in terms of overhead 

(adding 25 percent or more of overhead to every IP packet)[5], but had one great advantage: IP packets could be forced 

onto particular ATM circuits, overriding IP routing, which alleviated the congestion known as traffic engineering. What 

service providers wanted was a ways to do traffic engineering without using ATM. Traditional IP networks have no 

means of tagging, cataloging, or monitoring the packets that cross them. As recent history tells us, the upper limit of 

transmittable bandwidth doubles and sometimes quadruples every nine to twelve months. Already transmission of tens 

of tera bits-per-second over a single optical fiber is possible and matching data transferring topologies as well as 

improved system reliability are currently needed. Based on the above facts, two major candidates that are in 

competition to become the dominant future network protocol and network architecture are differential services (DS) and 

Multiprotocol label switching (MPLS) [4]. In the competition of DS and MPLS, MPLS has been emerging as the 

protocol of the future for the following reasons: First, it is a true “Multiprotocol Architecture” utilizing a simple label 

switching mechanism, which is where its versatility in application exists, e.g., MPLS over ATM, frame relay (FR), etc. 

Second, through utilizing classification, queue, and scheduling (CQS) traffic- engineering topologies MPLS is capable 

of providing controllable quality of service (QoS) features [6]. Third, MPLS provides a solution to scalability and 

enables significant flexibility in routing. Fourth, the connection oriented architecture and QoS reliability features easily 

enable high quality end-to-end service features that are necessary in applications such as virtual private networks (VPN) 

                                                      
1
 Corresponding author. Tel: +968 94355246; 

  Email address: kiran43427@gmail.com  

mailto:kiran43427@gmail.com


[7]. These benefits of MPLS networking are made possible through traffic engineering. MPLS technology works to 

solve those shortcomings of IP, placing labels on IP packets and providing the labeling function. MPLS is not designed 

to replace IP; it is designed to add a set of rules to IP so that traffic can be classified, marked, and policed. MPLS 

(Multiprotocol label switching) as a traffic-engineering tool has emerged as an elegant solution to meet the bandwidth 

management and service requirements for next generation Internet Protocol (IP) based backbone networks [12]. An 

MPLS[4] network can offer the quality of service guarantees that data transport service like frame relay (FR) or ATM 

give, without requiring the use of any dedicated lines. MPLS was devised to convert the Internet and IP backbones from 

best effort data networks to business-class transport mediums capable of handling traditional real time services. The 

initial trust was to deliver much needed traffic engineering capabilities and QoS enhancements to the generic IP cloud. 

The availability of traffic engineering has helped MPLS reach critical mass in term of service provider mind share and 

resulting MPLS deployments. Most carriers run MPLS underneath a wide range of services, including FR, wide-area 

Ethernet, native IP, and ATM. Advantages accrue primarily to the carriers. User benefits include lower cost in most 

cases, greater control over networks, and more detailed Quality of Services. Currently, the constraint-based routing 

label distributions protocol (CR-LDP) and the resource reservation protocol (RSVP) are the signaling algorithms used 

for traffic engineering. In this paper, we present a performance evaluation of MPLS network and also compare the 

signaling procedures of the CR-LDP and RSVP algorithms and discuss the appropriateness of the applications in MPLS 

traffic engineering networks and shows that MPLS improved network performance for multimedia type application in 

heavy traffic environment.  

2. Analysis of MPLS And Non – MPLS Network 

2.1 Traditional IP Routing 

In conventional IP routing, each router in the network has to make independent routing decisions for each incoming 

packet. When a packet arrives at a router, the router has to consult its routing table to find the next hop for that packet 

based on the packets destination address in the packets IP header (longest match prefix lookup). To build routing tables 

each router runs IP routing protocols like Border Gateway Protocol (BGP) or Open Shortest Path First (OSPF). When a 

packet traverses through the network, each router performs the same steps of finding the next hop for the packet [1]. 

The main issue with conventional routing protocols is that they do not take capacity constraints and traffic 

characteristics into account when routing decisions are made. The outcome is that some segments of a network can 

become congested while other segments along alternative routes become underutilized. Even in the face of congested 

links, traditional routing protocol will continue to forward traffic across these paths until packets are dropped. 

Conventional IP packet forwarding has several limitations. It has limited capability to deal with addressing information 

beyond just the destination IP address carried on the packet. Because all traffic to the same IP destination – prefix is 

usually treated similarly, various difficulties arise. For example, it becomes difficult to perform traffic engineering on 

IP networks. Also, IP packet forwarding does not easily take into account extra addressing-related information such as 

Virtual Private Network (VPN) membership [11]. To accommodate highly interactive application flows with low delay 

and packet loss threshold, there is a clear need to more efficiently utilize the available network resources. The process 

whereby this is accomplished is known as traffic engineering and MPLS provides these capabilities. 

2.2 MPLS Technology 

A common technique used among large ISPs is to use a layer 2 network (ATM or FR) to manage a network. In this 

approach often called the overlay solution, a complete mesh of virtual circuits connects the IP backbone. This serves to 

prevent the aggregation that occurs by hop-by hop routing in an IP backbone with destination based routing. In this 

approach the flows can be individually routed through the layer 2 topology and traffic engineering can be achieved. But 

the drawback to this approach is the issue of scalability and that a single link failure can result in dozens of Virtual 

Circuits going down, forcing the IP routing protocols to reconvert. A solution for this problem can be coordination 

between the layer 2 networks and the layer 3 IP network. This solution is MPLS, a set of procedures for combining the 

performance, QoS and traffic management of the Layer 2 label-swapping paradigm with the scalability and flexibility 

of Layer 3 routing functionality. Multiprotocol label switching (MPLS) is an extension to the existing Internet Protocol 

(IP) architecture. By adding new capabilities to the IP architecture, MPLS enables support of new features and 

applications. In MPLS short fixed-length labels are assigned to packets at the edge of the MPLS domain and these pre-

assigned labels are used rather than the original packet headers to forward packets on pre-routed paths through the 

MPLS network [12]. In MPLS, the route the packet is forwarded through the 

MPLS domain is assigned only once i.e., when the packet enters the domain. Before a router forwards a packet it 

changes the label in the packet to a label that is used for forwarding by the next router in the path. 

2.3 MPLS Domain 



In [12] the MPLS domain is described as "a contiguous set of nodes which operate MPLS routing and forwarding". 

This domain is typically managed and controlled by one administration. The MPLS domain can be divided into MPLS 

core and MPLS edge. The core consists of nodes neighboring only to MPLS capable nodes, while the edge consists of 

nodes neighboring both MPLS capable and incapable nodes. The nodes in the MPLS domain are often called LSRs 

(Label Switch Routers). The nodes in the core are called transit LSRs and the nodes in the MPLS edge are called LERs 

(Label Edge Routers). If a LER is the first node in the path for a packet traveling through the MPLS domain this node 

is called the ingress LER, if it is the last node in a path it's called the egress LER. A schematic view of the MPLS 

domain is illustrated below. 

 

 

Figure1. Schematic view of the MPLS Domain 

3. MPLS LSR Operation 

The LSR that conducts the differential services is required to conduct a three-step procedure to enable traffic 

engineering. These three basic steps are classification, queue, and scheduling (CQS). As label attached packets arrive at 

the input ports, the input label is used to identify the forwarding equivalent class (FEC) and the corresponding output 

label. The output label will replace the input label of the packet. Then, based on the output label and FEC, the packet 

will be sent to the corresponding output queue where the scheduling multiplexer will decide on the output order, 

timing, and the output port for the packet to be sent out. The setup of the LSR is done by the signaling protocols (CR-

LDP, RSVP-TE). The functional diagram of a LSR is illustrated below [8]. 

 

 

Figure2. Functional Diagram of the LSR Classification, Queue and Scheduling Operation 

4.  CR – LDP Signaling 

CR-LDP standards attempt to enable the LDP protocol to work over an explicit route, transporting various traffic 

parameters for resource reservation as well as the options for CR-LSP robustness features [2]. Both LDP and CRLDP 

are hard state protocols, where signaling messages are transmitted once without any refreshing-information 

requirements. The transport mechanism for peer discovery is UDP, while TCP is used for session, advertisement, 

notification, and LDP messages. To setup an explicit route, a LABEL REQUEST message containing a list of nodes 

along the constraint-based route to be traversed is sent. The signaling message will be sent to the destination following 

the selected path, and if the requested path is able to satisfy the requirements, labels are allocated and distributed by 

means of LABEL MAPPING messages starting with the destination and propagating in the reverse direction back to 

the source. Assuming that resources are available, the LSP setup is completed after a single round-trip of the signaling 

message. CR-LDP is capable of establishing both strict and loose path setups with setup and holding priority, path 

preemption, and path re-optimization. The procedure for reporting failures in CR-LDP is based on ingress and egress 



router’s TCP layer transport operations. CR-LDP enables multiprotocol operations by using an opaque FEC, which 

allows core LSRs to be indifferent with respect to the type of traffic being transported across the network. The opaque 

FECs are also used for security purposes as well, not enabling the LSRs to know the transport data services identity. 

5. RSVP Signaling 

Based on RFC 2205 [10], the RSVP signaling protocol standard published by the IETF is intended for soft state 

resource reservation focusing on enterprise networks to support integrated services [9]. RSVP inherently is a soft state 

protocol that uses PATH and RESV commands to establish a LSP. In RSVP, based on the destination IP address and 

protocol ID, packets are transferred based on raw IP datagram routing. The ingress LSR uses a PATH message to 

inform every router along the selected LSP to acknowledge that this is a desired LSP to be established. Following this, 

the receiving LSR will use the RESV message with traffic and QoS parameters traversing upstream to reserve the 

resources on each node along the desired LSP. The node along the LSP will install the reservation for the related state 

by creating an entry on the label-forwarding table. At every node along the path, the PATH and RESV messages are 

used periodically to refresh the path and reservation states. Problems in resource reservation can result based on the 

RSVP soft state mechanism and the merging points along the selected LSP. Overall, there is no guarantee that the 

resources will be reserved based on the end-to-end request. RSVP-TE has been made and proposed to support ER-LSP 

as well as provide additional features to RSVP [3]. Since the RSVP protocol was proposed to support MPLS LSP 

setups, a considerable amount of modifications and extension have been made to the original protocol to cope up with 

the traffic engineering requirements. The major modifications and extensions fall into the areas of adding traffic 

engineering capabilities and resolving scalability problems. The revised RSVP protocol has been proposed to support 

both strict and loose explicit routed LSPs (ERLSP). For the loose segment in the ER-LSP, the hop-by-hop routing can 

be employed to determine where to send the PATH message. Thus, RSVP also supports hop-by-hop downstream-on 

demand ordered mode. 

6. Comparison of Signaling Protocols 

In this section, the signaling protocols of MPLS traffic engineering are compared. The signaling protocols in 

comparison are the CR-LDP, original RSVP, and the RSVP-TE. The features of the three signaling protocols are 

organized in Table 1 [7]. 

Table1. Comparison of CR-LDP, RSVP and RSVP-TE 

 CR-LDP RSVP RSVP-TE 

Protocol 

Objectives 

 

Created to enable LSP setup for 

reliable end to end differentiated 

services in MPLS networks. 

Established to support soft state 

resource reservation of integrated 

services of IP Networks. 

Proposed with modification to 

differentiated services with 

RSVP for MPLS Networks. 

Network 

Positioning  

Designed for carrier backbone 

networks. 

Designed for edge and host services. 

 

Revised designed for 

Backbone networks. 

Differentiated Services Supported Not Supported Supported 

Routing Type  

 

Strict, Loose, 

Pinning 

Strict, Loose, 

not Pinning 

Strict, Loose, 

Pinning 

Scalability  Good Poor Marginal 

User Security  Low Low Low 

LSP FEATURES 

LSP State  Hard Soft Soft 

LSP State 

Refresh  

None 

 

Periodic, 

All Nodes 

Periodic, 

All Nodes 

Resource 

Request  

By sending LER 

 

By Receiving 

LER 

By Receiving LER 

LSP Setup Action Forward, 

Downstream 

Backward, 

Upstream 

Backward, 

Upstream 

LSP Architecture  Sink Tree Source Tree Source Tree 

RELIABILITY 

LSP Failure 

Detection  

Reliable Unreliable Unreliable 

LSP Failure 

Recovery  

Local & Global Local & Global Local & Global 

LSP Failure 

Recovery Traffic  

Low High, All Nodes High, All Nodes 

MULTIPLE CONNECTION SUPPORT 

Multipoint 

LSP Merging 

Yes Yes Yes 

Multicasting 

LSP Setup 

No Yes No 

ADAPTABILITY 



Loop Prevention Yes  Yes  Yes  

Path Rerouting Yes  Yes  Yes  

Path Preemption Yes  Yes, But not reliable Yes, But not reliable 

 

CR-LDP was created to enable LSP setup for reliable end-to-end differentiated services in MPLS networks. 

Compared to this, RSVP was established to support soft state resource reservation of integrated services over IP 

networks. RSVP was created before CR-LDP with originally a different intension of where it would be used. Therefore, 

it is not surprising that RSVP is not suitable for traffic engineering in MPLS networks. The RSVP-TE contains several 

specifications to support differentiated services with RSVP for MPLS traffic engineering networks, although some of 

the key components of the architecture are the same. For example, the original protocol base of using the 

internetworking protocol (IP) is the same, also the hop-by-hop soft state refreshing algorithms are basically the same 

(although somewhat modified), as well as the reverse upstream LSP setup topology remains the same. Several features 

of CR-LDP, that were not a part of RSVP, are now possible by the RSVP-TE. As in terms of scalability, CR-LDP is a 

hard state protocol, and due to this, it inherently possess better scaling properties in terms of the volume of signaling 

traffic in the network as the number of CR – LSPs increase. One of the significant drawbacks of RSVP is its scalability 

when there are a large number of paths passing through a node. This is due to the soft state characteristics of RSVP and 

RSVP-TE, which require periodical refreshing of the state for each path. 

7. Proposed Methodology 

The simulations were setup using a MPLS network with Traffic Engineering (composed of with MPLS signaling 

protocols such as CR-LDP and RSVP-TE) are implemented. The results from these simulations are used for comparison 

between the two networks. The simulation is based on the common topology as shown in figure 3.The network consists 

of 11 nodes. All links were setup as duplex with 10 ms delay and using DropTail Queuing, which serve packets on a 

First Come First Serve (FCFS) basis. The Traffic connection was set up between node 0 and node 10 using UDP with 

CBR of 1000 byte packets and 3ms inter-arrival time. The MPLS Traffic Engineering simulation topology is similar to 

the IP topology with only difference being that nodes 2 through 8 are MPLS capable, which allow non-shortest path 

links to be used. The output trace file from the simulation is used to measure the performances of the network such as: 

Throughput at the destination node, link utilization and total number of packets received. 

 

 

Figure3. Simulation Topology 

8. Simulation Result 

8.1  MPLS Network with Traffic Engineering: 

In MPLS an LSP is set up when a ‘label request message’ propagates from the ingress (node2) to the egress LSR 

(node8). When the requested path satisfies the constraints and labels are allocated, then a “label-mapping message” 

propagates back from the egress LSR (node 8) to the ingress LSR (node 2) carrying details of the final traffic parameter 

reserved for the LSP. When LSP is setup, MPLS traffic engineering is applied to switch the traffic flow through an 

explicit rout (2_3_4_5_7_8), hence under-utilized path is also used for forwarding the traffic. Throughput at destination 

Node is shown in figure 4 and figure 5. 

 



 

Simulation Time(S) 

Figure 4. Throughput V/s Simulation Time 

 

Bandwidth (kbps) 

Figure5. Throughput V/s Bandwidth 

Table2. MPLS routing. 

 MPLS 

No. of Packets received 867 

Throughput (Mbps) 0.7102 

BW Utilization (%) 72.02 

End to End Delay (s) 0.038 

Average Jitter (s) 0.21*10
-4

 

9. Conclusion 

This paper explains the MPLS LSR operations based on the basic LSR functionality of classification, queue, and 

scheduling. In addition, MPLS signaling protocols such as CR-LDP, RSVP and RSVP-TE are summarized and 

analyzed based on how to set up LSP for TE with help of the protocol messages. CRLDP is a hard-state protocol and 

capable of establishing both strict and loose path setups with setup and holding priority, path preemption, and path re-

optimization. RSVP inherently is a soft state protocol that uses PATH and RESV commands to establish a LSP.  SVP-

TE has been proposed to support ER-LSP as well as provide additional features to RSVP and contains several 

specifications to support differentiated services with RSVP for MPLS traffic engineering networks. Based on 

comparison of signaling protocols, it can be found that RSVP has drawback in its scalability when there are a large 

number of paths passing through a node due to the periodical refreshing of the state for each path. In the simulation, 

when MPLS signaling protocols were implemented in a MPLS network of TE, the traffic is moderately distributed into 

several LSPs, which is not able to achieve in the conventional routing protocol. Through the results analysis, it is clear 

that with proper MPLS Traffic Engineering applied to the network, the performance of the network is significantly 

improved. 
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Abstract 

Proposed approach explores a new framework for curved video text detection and extraction. The algorithm first uses the 

Variance feature embodied in AC coefficients obtained from Discrete Cosine Transform for text detection. Secondly, Maximal 

H-Transform is utilized for effective text localization. Third, a Connected Component filtering method is utilized to generate 

clear segmentation result and at last, a Round Scan method is performed to extract curved text and generate binary result for 

recognition by OCR. Experiments on various curved video data and Hua’s horizontal video text dataset shows the effectiveness 

and robustness of the proposed method. 

 

Keywords:Curve Video text;Discrete Cosine Transform;Maximal H-Transform;Round scan Method. 

1. Introduction 

Due to tremendous advancement in Video technology, copious amount of video information available calls for the 

need for Semantic Video analysis and management. Since Video text is important supplemental content 

information, some of the Video processing techniques focus on text data embedded in videos. Video text detection 

and extraction is a vital task for applications such as Video Indexing and Content based video retrieval. Videotexts 

are classified into two types, first is Superimposed Text which is added as a part of editing process and the second 

is Scene text which appears naturally in a Scene captured by a camera. Although many methods exist, text 

detection and extraction is still a challenging task because of unconstrained colors, sizes, and alignments of the 

characters. Text detection and extraction methods can be divided into three subgroups: Connected Component 

(CC), Edge based and Texture-based. CC-based methods [1][2] groups small components into successively larger 

ones until all regions are identified in the image.CC-methods fail when text in video frame has low contrast and 
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Non-Uniform Color. Edge based approach [3][4][5] requires text to have a better contrast to the background in 

order to detect the edges. So these methods exhibit poor result in case of complex backgrounds. Texture based 

methods [6][7] utilize various local texture descriptors, such as Gabor Filter[8] and Wavelet Filters [9].Since 

almost all of these methods rely on horizontal or Vertical alignment of Video text they fail in the case of Multi 

Oriented Video Texts. Recently some efficient algorithms have proposed specifically for Multi Oriented Video 

Texts. Shivakumara et al.[10] proposed a method for detecting arbitrarily oriented text based on Morphological 

approach but the method fails in case of complex background. Yong et al.[11] proposed a corner and skeleton 

based method for arbitrarily oriented text which is quiet robust only when the corners are detected effectively. It 

fails in case of low resolution Videos. Shivakumara et al. [12] proposed an arbitrarily oriented scene text detection 

method which extracts text lines of any orientation based on Gradient Vector Flow (GVF) and Neighbor 

component grouping. However the proposed method does not give good accuracy for less spaced text lines. 

Shivakumara et al. [13] proposed a curved text detection scheme which uses enhancement criterion and quad tree 

approach. Although efficient in detection proposed method fails to eliminate false positives. 

Clearly all the above methods though efficient in detection fail to produce an OCR ready input. Hence in this 

paper, we propose an efficient text detection and extraction scheme for Curved Videotexts. The main contributions 

of the proposed method are as follows: 1) A DCT AC coefficient clustering method based on Variance feature 

extraction process which is quite robust in detecting curved texts. 2) Maximal H-Transform based text localization. 

3) A Round scan method for partial and fully circular videotext recognition is proposed which segments curve 

texts and produces binarized text segments for recognition by OCR. 

2. Proposed Method 

The proposed method consists of four steps: Filter based Color edge enhancement, Text detection by clustering AC 

coefficients based on variance feature, Localization based on Maximal H-Transform, A Round scan method of 

Circular. 

2.1 Filter based Color Edge Enhancement 

 

The purpose of use of text edge enhancement procedure is to highlight fine detail in an image or to restore, at least 

partially, text detail that has been blurred. Text Edge enhancement involves sharpening the text edges with respect 

to their background. In the proposed method first each set of R, G and B-bands are smoothed by a 3x3 Gaussian 

kernel. The reason for choosing Gaussian kernel is that it is an efficient filter for removing noise drawn from a 
normal distribution and Gaussian functions are rotationally symmetric in two dimensions hence it will not bias 

subsequent edge detection in any particular direction. The degree of smoothening is governed by variance s. A 

larger s implies a wider Gaussian filter and greater smoothening. The Gaussian filter in the continuous space is 

given by     

   



























 2

2

2

2

22

2

1

2

1
),( 



nm

eenmh                                     (1) 

 

Let Ix be original band where x ∈ (r, g, b) and Jx be the Gaussian filter smoothed band. Then the enhanced band Ex 

is given by the formula. 

     Ex=(1+A)Ix-AJx                                                                          (2) 

Where A is an Amplification factor (A=1 and σ=5 in our experiment). Let F be the Edge Enhanced Video frame 
obtained by concatenating Er ,E g and Eb. The result obtained after the enhancement procedure is shown in Fig.1(b). 
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2.2 Text detection method 

 

Proposed approach which is texture-based is based on the fact that text regions present a special kind of texture 

pattern that makes them different from other image regions. Each text region consists of text lines of curved 

orientation with approximately the same spacing in between and approximately the same size. The DCT 

coefficients from video frame as texture features are used to localize text regions. DCT encodes a two-dimensional 

image using the DCT coefficient Cuv of an N × N image region I(x, y), 0≤x≤N, 0≤y≤N 
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Where u and v denote the horizontal and vertical frequencies (u, v=0, 1…N-1) and α t=1/√2 for t=0 and α t=1, 

otherwise. The AC components (Cuv , u∈0 and v∈0) capture the spatial frequency and directionality properties of 

the N×N image block. Each frame is divided into N×N sub block (N=8), where µ i   is the mean value of block i.  g 

(j, k) is the pixel value at location (j ,k) of block i. In each block the variance (bvi)of the AC coefficients of the 

horizontal harmonics (c0v> 0 and v=1,2,3,4), vertical harmonics (cu0  > 0, u=1,2,3,4) and diagonal harmonics (cuv> 

0, u=v=1,2,3) is calculated as given by the formula 
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The variance values got by above procedure are threshold by Otsu’s method [14], which chooses the threshold to 

minimize the interclass variance of the black and white pixels. The result is a black and white image (b) where 

white color signifies probable text regions. The block in the original image F is retained as it is if its corresponding 

threshold image value is 1 else the block is suppressed by assigning 0 to all the pixels in the block. The resultant 

image is shown in Fig.1(c). 

    f(x,y)={               (5) 

 

2.3 Text localization method 

          

Next extended maxima transform is used to localize segment texts. It is the regional maxima of the H-maxima 

transform [15]. It finds the peaks which are n intensity values higher than the background in regions. It is a robust 

peak finder which depends only on contrast. It performs first H-maxima transform followed by recognition of 

regional maxima. H-maxima transform is based on morphological reconstruction, repeated dilations of image 

followed by masking. The H-maxima transform is given by Koh et al. [15]: 

 

                                                                     Hmaxh(f)=Rf(f-h)                                    (6) 

 

Rf(f-h) is the morphological reconstruction by dilation of image f with respect to (f-h). This morphological 

operation suppresses all points whose value with respect to their neighbors is smaller than a threshold level h. This 

H maxima transform belongs to the class of connected operators. The transform is then followed by an extended 

maxima operation to identify all regional maxima. Regional maxima are connected components of pixels with a 

constant intensity value, and whose external boundary pixels all have a lower value. The extended maxima 

operation is defined by: 

                                                               EMAXh(f)=RMAX(Hmaxh(f))                                    (7) 

 

f(x,y)      if  b(i,j)=1 

0              otherwise 
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It removes local peaks which are lower than h intensity values from the background. Based on the analysis done 

during our experiments, h is set to 40. The curve text localized by using extended maxima transform is shown in 

Fig.1 (d). 

 

2.3 False Positive removal method 

 

False Positive elimination is executed based on size of CC and height of CC since it is a known fact that all the 

characters in a circular text will be of almost of same height. Height of a CC of circular text is chosen as maximum 

among length of CC and width of CC.In our experiment we ignore CCs whose size is less than 200 and height less 

than 20 and height greater than 70.The result of false positive elimination is shown in Fig.1 (e, k, l, m, n, o). 

 

 
 
Fig.1. Curved Text Detection and Localization result (a,f,g,h,i,j)-Video Frame b. Enhanced Frame (c) Text Detected (d) Output after Maximal 

H- Transform (e,k,l,m,n,o)- Result after False positive elimination 

 

2.4 Text Extraction and recognition procedure 

 

The proposed procedure aims to extract the curve text for recognition using OCR from the result obtained after 

false positive elimination. Two types of curve texts have to be dealt with for segmentation; the first case is where 

the curve text covers more than 75% of the frame which we call as fully circular text (Fig.2e) and curve text which 

covers less than 50% of the frame which we call as partial circular text (Fig.2g). In order to segment in both cases 

one needs to find a origin point of scan. The procedure to find origin point of scan is as follows: 

 

 Fully Circular text: Obtain Horizontal projection as shown in Fig.2c.Find first non zero X-axes value(X1) 

by scanning X-axes value from left to right and first nonzero X-axes value(X2) by scanning X-axes value 

from right to left. Similarly obtain Vertical projection and find first nonzero Y-axes value (Y1) by 

scanning Y-axes value from top left to bottom and first non zero Y-axes value (Y2) by scanning Y-axes 

value from bottom to right as shown in Fig.2b. Origin point of scan C(x, y) is found by using the formula 

and is shown in Fig.2e. 
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 Partially Circular text: Choose a Coordinate manually as Origin point of scan C(x, y) such that it is at 

equidistant from the centroid of all CCs as shown in Fig.2h. 

 

Round scan method: In order to extract curved text first the Origin point of scan is chosen and an extreme point A 

(i, j) is found at a distance β chosen heuristically so as to cover entire text region. All the pixel points on the linear 

path from C(x1, y1) to A(xi, yi) is extracted and stored as shown in Fig.2a. The next point A1(x, y) is found as per 

equation 10 and again all pixel values are extracted and stored. 

 

                           x=x1-βsin(απ/180),  y=y1-βsin(απ/180),                                 (9) 

 

Above procedure is repeated for full 360
0
 as shown in fig.2f by finding new extreme points and all the pixels in the 

path from origin point of scan to extreme points are extracted and stored and the resultant image obtained are 

shown in Fig.2.  

Fig.2. (a) Extract each scan line pixel values (b) to find new scan line (c) Horizontal Projection (d)Vertical Projection (e) Origin point of scan 

(f) Scan lines (g) Origin point of scan (h) Scan lines 

 

Recognition of curved text in Video frames is a challenging task due to complex background and arbitrary 

orientations. There are few methods [16, 17, 18] which extract curved text from natural scene images. However, 

the scope of these methods is limited to image text detection and extraction but not binarization and recognition. 

Shivakumara et al [18] present a novel method of multi oriented text recognition in scene images using HMM and 

performs segmentation free recognition in curved text image. Proposed method is the first of its kind which 

linearizes and binarizes the curve Video text and provides input to OCR for recognition. The extracted text using 

Round scan method is binarized using Otsu Threshold and Recognized using Tesseract OCR [19]. Sample results 

are shown in Fig.3. 

 

 

 

 

 

 

 

 
                                                 Fig.3. Sample Curved Text Extraction and Recognition results 
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3. Results 

The proposed approach has been tested on 20 mpeg-1 video frames with 320x240 pixel resolution as there is no 

benchmarked dataset on Curved video text data, available in the literature. It contains 92 words and 670 characters. 

We also use a small dataset of 45 video frames, which is available, publicly [10] to evaluate the performance of the 

method. We choose four methods for comparison of which first is a recently developed method by Shivakumara et 

al.[13] which address curved text detection in video through an enhancement criterion and use of quad tree. Second 

is Laplacian method [10] which works well for non-horizontal Video text by combining Laplacian and Fourier. 

Third is Bayesian method [21] which explores Bayesian classifier and gradient. Fourth is a method for arbitrary 

text detection by Sharma et al. [16] which proposes gradient directions and two stage grouping. Following 

performance criterion has been defined for horizontal, vertical and multioriented videotext (except curved text). 

 Truly Detected Block (TDB): A detected block that contains at least one true character. Thus, a TDB may 

or may not fully enclose a text line. 

 Falsely Detected Block (FDB): A detected block that does not contain text.  

 Text Block with Missing Data (MDB): A detected block that misses more than 20% of the characters of a 

text line (MDB is a subset of TDB). 

The performance measures are defined as follows. 

ATB

TDB
Rcall )(Re)1     

FDBTDB

TDB
Pecision


)(Pr)2  

RP

PR
FmeasureF




2
)()3                       (10) 

           

Average Processing Time (APT) per frame is also considered as a measure to evaluate the proposed method. 

3.1. Performances on Hua’s data 

A sample frame from Hua’s data is shown in Fig.1(i,j) and the text detection results of the proposed method for the 

frame in Fig.1(n,o).The proposed method detected almost all text properly. The Comparison results of the 

proposed method and existing method are reported in Table 1. The results show that our method is robust to the 

orientation, perspective, color, and lighting of the text object. It detected most text objects successfully. 

3.2. Performance Analysis on Curved data 

Sample results of the proposed method for curved text extraction versus the Quad tree based method is shown in 

Fig.4 where (a,d,g) shows input frames having different background and fonts and (b,e,h) shows the results given 

by the proposed method and (c,f,i) shows the result for the Quad tree based method. Fig.4 shows that the proposed 

method extracts curved text successfully. Table 1 and 2 show that the proposed method outperforms the existing 

methods in terms of recall, precision-measure and misdetection rate. The main reason for poor results of the 

existing methods is that the existing methods are developed for horizontal and non-horizontal text detection but not 

for curved video text detection. Table 3 shows the recognition accuracy obtained on the curved dataset. The 

Accuracy is fairly good and there is still scope for improvement in this regard. 
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Fig.4. Text Detection result (a,d,g) Input Frames,(b,e,h) Proposed method result,(c,f,i) Quad tree based method 

 
Table 1. Comparison of proposed method with Existing Detection Methods for Hua’s database 

 

Methods R P F MDR APT(secs) 

Proposed 0.87 0.9 0.9 0.06 1.7 

Quad tree 0.82 0.88 0.84 0.06 2.0 

Sharma 0.88 0.77 0.82 0.32 9.0 

Bayesian 0.87 0.85 0.85 0.18 5.6 

Laplacian 0.93 0.81 0.87 0.07 11.7 

 
Table 2. Performance of the Proposed and Existing Detection Methods on Curved Data 

 

Methods R P F MDR APT(secs) 

Proposed 0.82 0.87 0.84 0.20 1.7 

Quad tree 0.80 0.83 0.81 0.25 2.3 

Sharma 0.73 0.88 0.79 0.28 10.3 

Bayesian 0.59 0.52 0.55 0.27 12.1 

Laplacian 0.55 0.68 0.60 0.42 9.9 

 

Table 3. Character and Word Recognition Performance by Proposed Recognition Method 

 

 

 

 

4. Conclusion 

 

In this paper we propose a novel method for curved video text detection and extraction which uses the Variance 

feature embodied in AC coefficients obtained from Discrete Cosine Transform for Curved Video text detection. In 

this paper we attempt to exploit the intrinsic characteristic of the text by using Maximal H-Transform for effective 

Text Localization. A Novel Round Scan method is performed to extract curved text and generate binary result for 

recognition by OCR. Some experimental results and performance comparisons with standard methods are reported 

in detail, thereby confirming that our method is capable of robustly handling Curved video text. Our future study 

will mostly be focusing increasing Curved video text recognition rate. 
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Abstracts 

Electronic evidence is now being used at the court of law. In order to present this evidence subsequent procedures and process 

should be considered so that the evidence is not lost or damaged. In addition to following guidelines for protecting a crime 

scene, great care must be taken to protect any potential electronic evidence. Contaminated or improperly collected electronic 

evidence has been criticized in many crime cases. Hence Computer Forensics Investigators should be very vigilant while 

evidence collection. This paper focuses on considering the procedures that an investigator would follow in order to protect 

electronic evidence. 

 

Keywords: Computer Forensic; Crime; Evidence; Collection; Analyze; Electronic; Investigation; 

1. Introduction 

A computer crime is defined as a criminal act in which people commit the offence using the digital knowledge 

stored in the computer system. To investigate the computer based crime a new field of specialization - forensic 

computing has been developed, which is the process of computer investigation and analysis technique to gather 

evidence in a manner that is legally acceptable [1].  

This paper demonstrates with different steps involved to acquire, preserve, retrieve and presenting date processed 

electronically. A case study based scenario is used in this research to establish the relationship between what 

happened, who is responsible and to collect data which can be admissible to court. The working of the process can 

be determined with the help of the fig 1. 

 

2. Case Study 

The first step of computer forensics investigation is to determine that the computer used by a suspect might contain 

important evidence. Once a suspected computer is located, pictures should be taken from all angles to record the 

hardware components and how they are connected. Each wire should be labelled so that the computer can be 

reconnected to reconstruct the crime scene. Then the computer has to be removed from the network system, if it 

was a part of network, and be transported to a secure location under lock and key. An important procedure 

recommended by law enforcement and widely used in the computer forensic community is the chain-of-custody, 
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which is basically a log for documenting anyone who has accessed the evidence and what he/she did to the 

evidence. It is a way of demonstrating that evidence has not been contaminated or damaged during the 

investigation. An important aspect is to avoid rebooting the suspect computer and running any application 

programs. Incorrectly rebooting a suspect computer can cause changes to many important parameters, such as the 

Basic Input Output System and date/time. 

Some potential evidence may reside in a file slack, which is an area at the end of a file to the end of its cluster, or a 

Windows swap file, a special file on the hard drive, and used it to simulate RAM and represent it has more 

memory than what is actually built into the computer. Simply rebooting the computer or running the operating 

system will risk overwriting the evidence, because each time Windows starts, it may create files and open existing 

files that will erase or overwrite previously stored data in the Windows swap file. There is an on-going debate 

about how to shut down the computer to be seized. Should the power plug be pulled out immediately or should the 

computer be turned off normally? One side of the debate argues that improper shutting down of the computer can 

damage the file system, crash hard drives, and lead to loss of important evidence. The other side of the debate 

counters that the suspect computer may run some possible destructive process in the background if not shut down 

immediately and might also result in lost evidence. Nevertheless, in most cases, the type of operating system will 

be the key to powering down the computer. Either way, the shutdown process has to be clearly recorded and 

documented [2].  

3. Secure Potential Evidence 

The second step is to secure the potential evidence stored in or related to the computer. An investigator should 

ensure that no possible evidence is damaged, destroyed, or contaminated, and no possible computer virus is 

brought in to the suspect computer during the forensic inspection. Evidence represented by physical items, such as 

computer hardware and printed files, can be described easily by correctly following traditional physical evidence 

procedures. The real challenge comes from acquiring evidence stored in these physical items, such as hard drives, 

CDs, DVDs, zip disks, or floppy disks. All data residing in the suspect computer’s hard drives and disks need to be 

secured for protecting any potential evidence and have to be successfully copied and backed up to new storage 

media that can be subject to forensic investigation.  

Fig 1: Procedures of collecting E-Evidence 

The size of the new storage media should be larger than the suspect’s to ensure that all data can be successfully 

copied without missing a bit. No one should be allowed to do anything to the suspect computer, not even turning it 

on or off, without transferring and backing up the storage media. 

In order to duplicate the disk of a suspect’s computer the software that could be used is Solitaire Forensics Kit 
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(SFK), which is a disk duplicating software developed by Logicube, Inc. The SFK simply copies data and files 

over to a new storage medium it might not capture all the important potential evidence and, therefore, may not be 

admitted in court as forensically sound evidence but quite useful to carry out the investigation or a good clue. 

Electronic evidence has to meet requirements for authentication, to ensure and prove that the duplicated data are 

exactly the same as the original sources, and integrity, to demonstrate that the evidence is exactly as it resided in 

the suspect computer without having been altered [2]. 

Generally, computer forensics achieves the requirements of authentication and integrity by using a mathematical 

algorithm e the one-way ‘‘hash function’’ derived from information security techniques. The hash function accepts 

a variable size message as input and produces a fixed-size message digest as output, which is a unique 

‘‘fingerprint’’ for the input message that can be a file, a message, or an entire hard drive. Even if a file or a 

message changed one bit of information, the new hash value will be different from the original value. For example, 

the hash value for this article is ‘‘72E22E78711B5960AE6D8B61000EAE5E;’’ if a blank space is added to the 

document, the new hash value is ‘‘25415F8ADEB762F1F49916446D853F4C.’’ Thus, by using the hash function, 

computer forensics can establish a unique relationship between the data on the original storage medium and the 

data on a purported duplicate of that medium in order to further verify the results of the duplication process. With 

the current 128-bit length key, theoretically, ‘‘it is computationally infeasible to produce two messages having the 

same message digest or to produce any message having a given pre-specified target message digest.’’  

Here, the message digest means the hash value. In the other words, no two different messages can be represented 

by a same hash value it will take 1018 years with a machine that can run 106 messages per microsecond to try all 

the possible values to find out a duplicate hash value for two different messages. The hash function ensures the 

integrity of cloned data and ensures that the duplicated data are exactly the same as those on the suspect hard 

drives or disks. The most widely used algorithms are the Message Digest version 5 (MD5) developed by Rivest at 

Massachusetts Institute of Technology in 1992, and the Secure Hash Algorithm version 1 (SHA-1) developed by 

the National Institute of Standards and Technology in 1993. In United States v. Moussaoui, the defendant attorney, 

Allison, criticized the FBI for failing to use either MD5 or SHA-1 to confirm that duplication process has been 

done properly.’’ As a result, the FBI took Allison’s criticism and employed the MD5 program to demonstrate that 

the images of both laptops provided to the defence in discovery were accurate reproductions of the originals [3].   

4. Collect the Evidence 

The third step is to collect and acquire evidence. Once the data have been cloned and their authentication and 

integrity confirmed, the process of acquiring evidence can be started. This includes recovering any deleted data or 

files and decrypting any encrypted files. All the discoveries and subsequent analysis should be done by using the 

imaged or duplicated data sources to avoid the risk of modifying the original evidence. No original data storage 

media can be used for evidential discovery. Generally, a large number of computer files and storage media are 

suspected of including crime-related evidence. The computer forensics examination has to review and search all 

those computer files, including all the existing normal files, deleted but remaining files, hidden files, encrypted 

files, password-protected files, temporary, and swap files used by both the application software and the operating 

system to gather evidence.  

If a targeted subject is known to be in a text file for example, an e-mail or a Word document etc. many software 

programs can be used for screening and searching with key words. Since there is no software that can be used to 

search and classify pornographic images correctly, when a crime involves any type of electronic pornography, 

numerous resources, especially human manpower, have to be allocated to manually search and review thousands of 

seized computer image files. For example, pornographic files are usually located in various directories or 

subdirectories on hard drives on a defendant’s computer, with the names of the directory and the names of the 

image file that may be encrypted or coded for security reasons and known only to the defendant. Also, the number 

of files to be examined can be very large [4]. 
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5. Analyze the Evidence 

The fourth step is to analyse the evidence. The key points during the analysis are:  

i. All the analyses should be carried out in a separate forensics computer system. 

ii. Only the duplicated evidence should be used. 

iii. The integrity of the original media must be maintained, and 

iv. Each subsequence in the analysis and all the tools, software, and hardware used during the analysis should 

be documented.  

All the files, programs, and applications found from the suspect computer should be documented and the dates and 

times, if any, also should be recorded. A list of the most wanted search objects should be created, and a list of 

relevant key words should be identified to be used to search for evidence from all relevant hard drives and disks.  

In some cases, depending on the incident, the targeted object will be in graphic imaging files; and in other cases the 

targeted information might be in e-mail and document files. More attention should be paid to analyse data 

remaining in the unallocated areas of a disk, currently unused, but possibly still containing previous data that might 

be relevant evidence. As mentioned previously, the slack space or file slack in a file is another key area that needs 

to be checked, which is a remnant area at the end of a file that is unused by the current file.  

It can contain possible data from the previously created file; therefore it is relevant to the evidence. Specialized 

computer forensic tools are required to view and examine the file slack, but it can provide a wealth of information 

to the investigation. The Windows swap file is another key that needs to be examined. To execute multiple 

programs simultaneously in Windows, Windows uses so called Virtual Memory, which is a special temporary file 

on the hard drive to simulate physical RAM. When programs run, Windows moves data from real memory to this 

special file, a process that allows Windows to address more memory than the amount of physical RAM installed. 

From the computer forensics perspective, this special swap file includes useful information about the activities 

occurring on the suspect computer. [4] 

6. Evidence Preparation 

The last step is to prepare evidence for the courtroom. An investigator has to recognize that, in order for evidence 

to have an opportunity to persuade, it must first be admitted. Admission and presentation of scientific evidence are 

guided by established judicial rules and legal precedent. In order to be admitted in court, evidence must have 

integrity and authentication. The investigation has to demonstrate that evidence has been acquired and handled in a 

way that was both lawful and accurate, as well as acquired from the suspect computer. Evidence also needs to be 

probative, i.e., able to help the court to decide the issue being considered. Once the evidence has been admitted, it 

might be subject to intense analysis and scrutiny by defence counsel. If the legal standards are not met and 

procedures are not followed, the evidence will be portrayed as tainted or unreliable. As a result, the evidence can 

be ruled inadmissible in court.  

According to FBI statistics, a mere 1% of computer crimes are detected, and only 12% of detected cases are 

reported to law enforcement, of which only 3% are successfully prosecuted. One reason for the low conviction rate 

is improper handling of the electronic evidence, such that the evidence is contaminated, altered, or re-created. One 

of the most important aspects of standard investigative procedure of investigation is to document everything and 

keep detailed notes during all aspects of the investigation. The documentation and notes should contain: (i) the 

status of the suspected computer when seized; i.e., whether the computer was still running and the power plug 

pulled, or the computer was running but turned off nominally, or the computer was not running, (ii) technical 

aspects of the computer, such as the operating systems, BIOS settings, hardware configurations, and application 
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software, (iii) potential evidential aspects of the computer, such as number of files, total size of data, type of files 

(e.g., images, text documents, or financial data), and cryptographic status, (iv) methods and software used for 

cloning and backing up of the computer’s storage media, and (v) procedures, methods, and software used for 

acquiring and analyzing evidence [3]. 

7. Conducting Investigations 

A computer crime investigation should begin immediately upon report of an alleged computer crime or incident. 

Initially, any incident should be handled as a computer crime investigation until a preliminary investigation 

determines otherwise. The general steps to be followed in the investigative process are the following: 

i. Detect and contain: Early detection is critical to a successful investigation. Unfortunately, passive or 

reactive detection techniques (such as the review of audit trails and accidental discovery) are usually 

the norm in computer crimes and often leave a cold evidence trail. Containment is essential to 

minimize further loss or damage. 

ii. Notify management: Management must be notified of any investigation as soon as possible. 

Knowledge of the investigation should be limited to as few people as possible and should be on a need-

to-know basis. Out-of-band communications methods (reporting in person) should be used to ensure 

that sensitive communications about the investigation are not intercepted. 

iii. Begin preliminary investigation: This is necessary to determine whether a crime has actually 

occurred. Most incidents are honest mistakes, not criminal conduct. This step includes 

a. Reviewing the complaint or report 

b. Inspecting damage 

c. Interviewing witnesses 

d. Examining logs 

e. Identifying further investigation requirements 

iv. Initiate disclosure determination: The first and most important thing to determine is whether 

disclosure of the crime or incident is required by law. Next, determine whether disclosure is desired. 

This should be coordinated with a public relations or public affairs official of the organization. 

v. Identify potential suspects: This includes insiders and outsiders to the organization. One standard 

discriminator to help determine or eliminate potential suspects is the MOM test: Did the suspect have 

the motive, opportunity, and means to commit the crime? 

vi. Identify potential witnesses: Determine who is to be interviewed and who will conduct the interviews. 

Be careful not to alert any potential suspects to the investigation; focus on obtaining facts, not 

opinions, in witness statements. 

vii. Prepare for search and seizure: This includes identifying the types of systems and evidence to be 

searched for or seized, designating and training the search and seizure team members, obtaining and 

serving proper search warrants (if required), and determining potential risk to the system during a 

search and seizure effort. 

viii. Report findings: The results of the investigation, including evidence, should be reported to 

management and turned over to appropriate law enforcement officials or prosecutors [5][6][7]. 

8. Conclusion 

Acquiring, preserving, retrieving, and presenting data that has been processed electronically and stored on 

electronic media with the help of computer forensic. Computer forensics is the science of conducting a computer 

crime investigation to determine what has happened, to find out who is responsible and to collect legally 

admissible evidence for use in a computer crime case. 
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The purpose of an investigation is to determine what happened, to determine who is responsible, and to collect 

evidence.  This paper focuses on considering the procedures that an investigator would follow in order to protect 

electronic evidence that can be later produced at the court of law and can be admissible. 
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Abstracts 

      In recent years, many governments have worked to increase openness and transparency in their actions. Information and 

communication technologies (ICTs) seen by many as a cost-effective and convenient means to promote openness and 

transparency and to reduce corruption. This paper explores the potential impacts of ICTs – especially Anti-Corruption 

Commission (ACCs) – on cultural attitudes about transparency and aims at providing a better understanding of the underlying 

factors and dimensions that describe service delivery in an ACC and highlight the factors that incorporates a critical 

contribution to the success in service provided by an ACC through suggestion the Critical Success Factors (CSFs) at 

Implementation. Therefore, it expands the scope of service delivery research in an ACC context, stating the need for more 

research to be conducted regarding the new service deliveries in an ACC using CSFs, by identifying the potential success of 

future projects, a number of implications for public sector as well as administrators become known. The paper builds on 

merging the best practice technologies with existing literature that advocates the use of CSFs, to study the implementation of 

these services and proposed a model that incorporates the determinants of success for the service through a set of variables, 

which is believes to help with the empirical research of CSF in service delivery. The suggested approach  attempts to bring 

experience in leadership and coordination of work theory and practice together by synthesizing the existing literature with real-

life experience and contributes to an ACC implementation by developing KPIs dashboard  that takes under consideration 

important  CSF for implementing service delivery. 
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Abstracts 

A fully automatic method for segmenting left ventricle (LV) from cardiac MRI in all slices and all phases is proposed. 

Region growing method is applied to segment the LV endocardium contours from all slices. The segmentation accuracy is 

evaluated on the database of 15 multi slice cine MRI examinations published by MICCAI 2009 LV segmentation challenge 

organizers. The results confirm the accuracy with an average error of 2.4mm distance from the manually traced contours. The 

proposed method is promising for clinical application with further improvement.  

Keywords:left ventricle; cardiac MRI; segmentation; region growing; endocardium; 

1. Introduction 

Cardiovascular disease is the leading cause of death in western and developing countries. Cardiac MRI is 

widely accepted as gold standard in the assessment of  LV for the accurate diagnosis and prognosis of the disease. 

Multi-resolution multi phase short axis cardiac MR images are the most suitable to assess LV function without 

drawing any assumptions about LV geometry [1]. Physicians are interested in delineating the epi and endocardial 

boundaries that enable them to measure ejection fraction (EF). Manual delineation of these boundaries is 

subjective, tedious, operator dependent and could be inaccurate.  Therefore automatic segmentation is desired. 

However automatic segmentation method poses considerable challenges due to variability of structure, low 

contrast, interference of other cardiac structures and turbulent blood flow. In recent years a high number of 

approaches have been proposed in the literature for automatic segmentation of LV. These approaches include 

image-based, pixel-based classification, and deformable model based methods. A comprehensive literature on 

cardiac MRI segmentation is described in [2]. In image-based methods such as thresholding [3]and dynamic 

programming, the optimal boundary is searched using the image features such as gray levels, gradient values, or 

radial lines[4]-[6]. In pixel based classification the segmentation is performed using  unsupervised techniques such 
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Gaussian mixture model fitting [7] or using supervised techniques [8]. These methods offer a limited framework 

for the incorporation of prior information such as shape. In deformable model based approach, active contour or 

“snake” [9] is a closed parametric curve that deform under the influence of internal and external forces and come 

to rest on region boundary. Although this method produces outstanding results it is sensitive to initialization and 

leak through low gradient. Model-based methods such as active shape model and active appearance models 

(ASM/AAM) [10]-[12] incorporate as much prior information as possible to constrain the segmentation under the 

conditions such as smeared tissue boundary or non-existence data. However, in order to use these models a 

manually built training data set is required, which can be an even more tedious task. Each segmentation algorithm 

has trade-offs among time complexity, inter- or intra-operator variation, and accuracy in clinical practice. A fully 

automatic technique is still an open problem. In this study we propose a comprehensive approach that combines 

several techniques including region growing to segment the LV endocardial contours from cine cardiac MRI. The 

frame work automatically crops the region of interest (ROI) and traces the seed pixel for region growing with no 

user intervention. 

2. Materials and methods 

2.1. Image data 

Public data from MICCAI 2009 LV Grand Challenge has been used in this study. The data set contains 4 

subjects with ischemic heart failure (HF-I), 4 subjects with non ischemic heart failure (HF-NI), 4 subjects with LV 

hypertrophy (HYP), and 3 healthy (N) subjects. As stated in [13] cine steady state free precession (SSFP) short 

axis cardiac MR images were obtained with 1.5T GE Signa MRI. All the images were obtained as a stack of 

2D+time short axis cine slices during 10-15 second breath holds with a temporal resolution 20 phases over the 

cardiac cycle. Six to twelve short axis slices from atrioventricular ring to apex were obtained with 8mm slice 

thickness and 8mm gap. Field of view and image matrix size are respectively: 320x320mm, and 256 x 256 pixels. 

In plane resolution is 1.3672x1.3672mm.  

2.2. Methods 

The details of our segmentation method are described in the following sections. 

2.2.1. Intensity scale standardization 

In MRI technique the intensities do not have the same meaning for the same body region obtained on the same 

scanner. To overcome this, intensity histogram of each image is transformed into a standard histogram. To 

standardize the intensity scale of the MRI images, we utilized the method described in [14]. The histogram 

landmarks identified at cut off percentiles 0 and 99.8 respectively and the intensities corresponding to 10
th
, 

20
th

,…90th
 percentile are transformed piecewise linearly into standard scale in the range [0 255].  

2.2.2. Automatic cropping  

In order to reduce the computational cost of the image analysis we crop the image around the heart region. 

Heart being a dynamic organ, high temporal variation in gray values appears in the myocardial region. For each 

slice from base to apex the temporal variance over one cardiac cycle is calculated. Pixels belonging to the 

myocardial region, exhibit a strong response in these variance images. Summation of these images provides the 

motion map of the thoracic cavity. Motion map is then smoothed by a Gaussian kernel with standard deviation of 

45 followed by threshold segmentation. The bounding box around the resulting connected component defines the 

ROI as shown in Fig.1. The specified window covers the whole heart structure with minimal chest and abdomen 

space. According to the specified window the whole stack of 2D+t images is cropped.  
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2.2.3. Automatic seed pixel selection.  

Region growing method is a simplified and robust technique that groups pixels into a larger regions based on a 

predefined criteria. The first process in region growing is to identify an initial seed point manually or 

automatically. The automatic seed point selection is proposed in this paper. Middle slice image of the cardiac MRI 

at end diastole (ED) phase is the start image for segmentation. A histogram shape based image thresholding is 

applied and the resulting binary image is labeled. The LV cavity from the binary image is recognized using the 

roundness metric R=4(Area/Perimeter
2
). Since the LV cavity has a round shape, the region with largest R is 

recognized as LV cavity as shown in Fig.2c. The ideal candidate seed pixel is searched within the 7x7 window 

placed at the centroid of the binary LV cavity. The pixel in the search window with intensity closer to the mean 

value of the windowed region is selected as the seed pixel. 

Fig. 1. a) motion map of thoracic cavity b) smoothed motion map c) ROI enclosing binary image of (b), d) ROI 

Fig. 2. (a) cropped image (b) binary image of (a). (c) LV region (d) image with seed point 

2.2.4. Segmentation by seeded region growing 

In this paper for region growing we applied a simple rule describing the growth mechanism and a rule checking 

the homogeneity of the region after each growth step. Given a seed point, region growing method searches for its 

unclassified pixels in the neighborhood of each pixel of the region border to determine whether they belong to the 

same region and add them to the region if they are determined so. This process is recursively executed until no 

more pixels can be added to the region. The similarity measure based on the average intensity of the region has 

been applied in this paper with four neighborhood connectivity. Thus the region R is allowed to grow from its seed 

point {(x0,y0)}, according to the following equation:  

       (1) 

 

where I(x,y) is the intensity of pixel at (x,y), T is a predetermined threshold and µRi-1 is the mean intensity of the 

pixels inside the region R at iteration i-1, defined as  
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The optimal threshold value selection is crucial since it varies image to image. If the threshold value is larger than 

the optimal one the extracted region may grow over the boundary, effusing into surrounding structures resulting in 
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over segmentation. On the contrary if the threshold value is too small the region growing process may end in under 

segmentation. To estimate the optimal threshold, successive region growing processes are run starting with lower 

threshold and iteratively increasing the value. Eventually the region breaks through the boundary causing sudden 

increase in the region area as shown in Fig.3. We retrieve the threshold just before causing the effusion and that 

value is the optimal threshold value. This is characterized by the discontinuity in the plot ‘threshold value’ Vs 

‘number of pixels in the region’ as shown in Fig. 4.   

Fig. 3. Successive  region growing showing under-segmentation to over-segmentation.  

Fig. 4. (a) Segmentation area Vs region growing threshold (b) ratio of consecutive area Vs threshold 

2.3. Experiment 

The segmentation procedure is first applied to the middle slice image of the cardiac MRI and each image is 

processed sequentially in apical direction followed by the sequential processing in basal direction. Seed pixel for 

the consecutive slices and phases are selected by searching the 7x7 window centered at the center of gravity of the 

LV region segmented from the previous slice. The described segmentation procedure suffered from accurate 

delineation of LV endocardium in basal slices with LV outflow tract (LVOT). If the ratio of major axis length L1 of 

the ellipse fit around the LV cavity segmented from the current slice to the major axis length L2 of LV cavity 

segmented from previous slice image is larger than 1.2, then basal slices with LVOT is identified. For this type of 

image watershed technique is applied as proposed in [15]. In watershed transformed  images of these slices the 

connected region whose centre of gravity closer to the centre point of LV cavity segmented from the previous slice 

is identified as LV region with correct boundary. The proposed segmentation algorithm was implemented in 

MATLAB 7.2 and run on HP workstation with Intel Xeon quad core processor at 3.2 GHz and 12GB RAM. The 

segmentation procedure was tested on 15 validation data sets from the MICCAI 2009 LV grand challenge [13], 

followed by quantitative comparison to expert manual segmentation. Our method allows segmentation of 

endocardium of a whole dynamic sequence of images. However the present evaluation only considers the ED and 

end systole (ES) frames. The sample volume segmentation at ED and ES phases for the subject SCHFI05 using the 
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proposed method is shown in Fig. 5. To include the papillary muscles  into the blood pool, convex hull is drawn to 

wrap the region growing result. LV volume at each frame of the cardiac cycle is automatically computed by 

summing the pixels of the LV area in each slice multiplied by the pixel spatial resolution and by the slice 

thickness. LV volume computed automatically over one cardiac cycle for the subject SCHFI05  is shown in Fig.6.  

Fig. 5. Segmentation of SCHFI05 in ED phase(top row) and ES phase (bottom row) of all slices from base to apex. Reference contours (cyan) 

and automatically drawn contours (white) superimposed on same image. 

In order to evaluate the segmentation performance we adopted the evaluation software published by the 

MICCAI 2009 grand challenge workshop [13]. We employed the following measures to evaluate the performance 

of the algorithm: LV Ejection fraction (EF), dice similarity coefficient (DSC) and average perpendicular distance 

(APD).  EF is the fraction of blood ejected by the ventricle relative to its end-diastolic volume(EDV) and 

computed as follows: (EDV − ESV)100/EDV, where ESV is end-systolic volume. DSC is a measure of contour 

overlap utilizing the contour areas automatically segmented (Aa), manually segmented (Am), and their intersection 

(Aam):   1
2 am a mDSC A A A

  . DSC is always between 0 and 1, with higher DSC indicating better match 

between automatic and manual segmentations. The APD measures the distance from the automatically segmented 

contour to the corresponding manually drawn expert contour, averaged over all contour points. A high value 

implies that the two contours do not match closely. In this study the contour is regarded as good only if APD is less 

than 5mm. 

Fig. 6. LV blood volume over one cardiac cycle 

3. Results and Discussion 

For each of the 15 studies, good percentage of endocardial contours successfully detected, DSC, APD, and EF 

are listed in Table1. Contours which are not considered good are excluded in the calculation of DSC, APD and EF. 

On an average 88.43%  contours are detected within an average distance of 5mm of expert drawn contours. The 

mean APD and DSC of the detected good contours are estimated at 2.4160.38 and 0.8780.134  indicating a good 

agreement between automated method and that of the expert. The Bland-Altman and regression plots for EF and 
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LV volume measurements are shown in Fig.7. The bias, limits of agreement and correlation between the automated 

results and the experts one are summarized in Table 2.  

 Table 1. Results on MICCAI 2009 validation data set 

PatientID No. of 
contours 

Good % APD DSC EF % 

Auto Expert 

SCHFI 05 18 100 1.8975 0.91895 40.0136 33.09 

SCHFI 06 22 90.91 2.5532 0.8647 41.0351 25.82 

SCHFI 07 16 81.25 3.0182 0.82615 67.5287 28.17  

SCHFI 08 22 100 2.45915 0.88475 26.2456 21.4 

SCHFNI 07 24 87.5 2.6393 0.8831 28.4617 12.91 

SCHFNI11 20 100 2.04375 0.9056 20.3845 14.73 

SCHFNI 31 18 79.17 2.37325 0.85745 75.4824 42.58 

SCHFNI 33 18 85.71 2.63725 0.84425 77.7193 63.57 

SCHYP06 13 81.25 2.4886 0.8018 63.3289 67.54 

SCHYP07 16 77.8 2.01195 0.87235 81.9566 62.43 

SCHYP08 19 78.26 3.05395 0.8009 83.2430 60.08 

SCHYP37 13 100 1.66815 1.33505 77.0481 72.26 

SCN05 15 86.67 2.5303 0.77085 81.6095 63.94 

SCN06 13 87.5 2.6446 0.7855 74.5928 60.33 

SCN07 18 90.48 2.23325 0.8157 63.9117 64.52 

meanstd dev.  88.43 2.4160.38 0.8780.134 60.1722.5 46.2221.35 

 

Fig. 7. Bland Altman plots(first column) and Regression plots (second column) of EDV,ESV and EF 

Table 2. Statistical measures of the results on MICCAI 2009  validation data set 

S. No. Statistical Measure EDV (ml) ESV (ml) EF (%) 

1 Limits of agreement: 

(mean bias  2 std. dev.) 

28.82±30.73 37.73±50.3 -13.94±23.7 

2 Coefficient of determination 0.9756 0.9446 0.8553 
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For the EF the regression coefficient is 0.9016 and coefficient of determination is  0.8533. This shows that the  

proposed segmentation method produces promising results and can be improved further for clinical applications. 

On average, the ejection fraction is underestimated by 13.94% and the LV volumes in ED and ES phases are 

overestimated respectively by 28.82 ml and 37.73 ml. Nevertheless the algorithm failed to detect the LV contours 

accurately in the most apical slices of the subjects with hypertrophy where the blood region is too small to be 

detected. Region growing method also fails in the slices with inhomogeneous blood pool. We need to focus on 

these issues in the future work. 
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Abstracts 

The paper presents the first phase of our research, the development of a clinical decision support system in the domain of 

Diabetes. The first phase is identified as the automatic ontology generation of patient semantic profile.  Any intelligent clinical 

system needs complete patient profile as input to do an efficient inference. So, accurate and complete data of a patient is vital in 

any medical diagnosis. Here we use ontology based approach to collect the information of the patient. This approach makes the 

whole system scalable and the number of questions asked to the patient is reduced. The system is intelligent as it adapts to the 

environment of the patient thus asking only relevant questions. The implementation is done in Protégé and the patient profile is 

represented in OWL (Web Ontology Language). Patient semantic profile ontology is generated automatically, in which new 

information is inferred from the asserted classes and properties in the questionnaire ontology. A summary report of the semantic 

profile will be generated, which will be useful for medical practitioners in diagnosis and risk factor prediction. This is a shift 

from simple patient interviewing systems to ontology based intelligent systems. The research is conducted for the primary care 

centers of Sultanate of Oman. 

 

Keywords: automatic ontology; diabetes; patient profile; decision support system; semantic. 

1. Introduction 

Oman is one of the top 10 countries in terms of high percentage of diabetic patients in the world. According to 

Oman Diabetes Association, the country has some 170,000 diabetes patients, which is nearly 13 per cent of the 

country's population. The rates of diabetes and obesity are increasing in Sultanate of Oman with most of them in 

major cities such as Muscat, Sohar and Salalah.  Obesity is the major cause of diabetes in Oman, where 7 per cent 

of patients are children under the age of 6, about 10 per cent are school children, and 12 per cent are teenagers, 

while the remainder is adults. In 1990, 12 per cent of the population had Type 2 diabetes. By 2011, this had almost 

doubled to 22 per cent. This leaves a high impact not just on the country’s health system but on the economic and 

social stability too [22]. This is the first sentence in a section and has no indent. 
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The main commitment for any health care system is to improve the quality of the patient and privacy of 

patient’s information. Patient’s information is an important component in any health care system. The previous 

medical history of patient is so important particularly at the time of emergency so that appropriate attention and 

treatment can be given immediately on any place at any time [26]. The current procedure followed in health 

centers and primary care centers of Oman are as follows: - When a patient visit a hospital, the nurse will first 

diagnose the patient and will record the preliminary observations such as readings of blood pressure, height, 

weight, body temperature etc. [2]. Then more details about the illness are collected from the patient itself by the 

doctor. In this process, some of the major problems are related to the information gap between the doctors and the 

patients.  Here, in most of the cases, the patient medical history will be incomplete because of several reasons such 

as lack of experience of the medical staff in collecting relevant patient details, patient doesn’t want to disclose 

certain sensitive and personal health problems, patient is not able to communicate many medical details related to 

family (family history) because of shortage of time etc. Also data collected from patients will be in different format 

and stored in different places making it difficult to access it later at any time from any place.  So due to the above 

reasons, hospitals are not able to provide an efficient diagnosis or patient care, most of the time. 

Clinical Decision Support Systems (CDSS) are IT based systems designed to assist medical professionals to 

improve the decision making process. Diagnosis can be pre-pared with the help of CDSS and thus the final result 

can be made more efficient and accurate by avoiding the humanitarian errors happened during the diagnosis 

process by the clinicians. Since, all possible types of clinical data such as personal medical history, medical family 

history, and laboratory data are getting analyzed in CDSS to get the final result, the range of diagnosis of the 

disease can be from drug interactions to disease symptoms [1]. Decision support systems are well recognized as 

highly domain-specific, customized, and interdisciplinary [27]. The intelligence of the clinical decision support 

system depends on its knowledge base and reasoning algorithm. The knowledge base needs continuous 

maintenance to keep it up-to-date [27]. 

There is a lack of interoperability among knowledge based systems which causes difficulties in sharing and 

extension of knowledge. So in order to promote standardization, transparency, and aggregation of data from 

multiple sources, we proposed a decision support system for diabetes domain based on ontology [1]. We use the 

standard knowledge representation language and tools for the Semantic Web to build the system. Ontologies help 

to explicitly define the existing knowledge about a domain and formally encode that information [25]. OWL 

represents ontology by building hierarchies of classes which describe the concepts in a domain and the properties 

which relate these classes to each other [28]. In OWL, data are represented as individuals of OWL classes and are 

manipulated by the inference mechanism realized by Semantic Web Rule Language (SWRL) that provides an 

accessible method for expression of domain knowledge as a rule set of an antecedent-consequent pair [28]. Our 

system assists medical professionals to handle diabetes and to predict the risk assessment factors of diabetes. The 

proposed system is planned to be implemented in the health centers of Sultanate of Oman. In this paper, we present 

the initial phase of the system viz, development of ontology based patient information collection system and 

automatic ontology generation of patient semantic profile. We have developed semantic profile of patients in the 

Web Ontology Language (OWL). 

The rest of the paper is organized as follows: Section 2 describes the background of CDSS and the benefits of 

ontology driven system and the phases of automatic ontology generation. Architecture of our proposed framework 

is presented in Section 3.  In Section 4, the details of adaptive patient information collection system, Jena API and 

the generation of semantic patient profile are presented. Implementation of Questionnaire ontology and the patient 

profile in Protégé is given in Section 5 followed by conclusion and future in Section 6. 

2. Background 

Clinical practice guidelines have been developed to improve health-care quality and to control medical costs, 

with the goal to improve reducing inappropriate variations in clinical practice [30]. But unfortunately most of the 
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health centers pay more attention in developing the guidelines rather than implementing it. As a result, medical 

professionals have to acquaint themselves with the updated medical manuals (written guidelines) that are published 

and approved by the concerned authorities. Studies have shown that computer-based CDSSs can improve the 

performance of medical professionals in patient diagnosis [29]. 

Many systems were developed for representing clinical knowledge and guidelines. They lay in the category 

knowledge based CDSS or non-knowledge based CDSS. Knowledge based systems generally consist of three main 

parts such as knowledge base, inference rules and a mechanism to communicate. The rules are mostly in the form 

of If-Then statements and are used to infer the risk factor which can be of fuzzy logic based or SWRL based. The 

data is usually associated with these rules [2]. Non knowledge based system use a form of artificial intelligence 

called as machine learning. In this, to derive relationship between the symptoms and diagnosis, neural networks are 

used in which the nodes and weighted connections are used to write rules for input. Genetic algorithm also can be 

used to produce the best solution of the problem. But most of the these systems are often integrated with electronic 

health record systems and are compatible with only certain systems and are difficult to share [14]. Most institutions 

developing CDSS also develop the content that underlies their CDSS. Though the content is usually based on 

clinical guidelines and measures, many local decisions are made in the process of translating guidelines into 

actionable CDSS, and the heterogeneity of CDSS content across sites (which reflects these local decisions) is not 

well known [15]. Most systems had monitoring rules (e.g. assessing hemoglobin levels), but few had rules to 

suggest specific treatments [14]. In diabetes care, CDSS systems have been shown to improve adherence rates for 

preventive care measures such as influenza and pneumococcal vaccine utilization, blood glucose control, blood 

pressure control, and cholesterol control as well as improvements in measures of diabetes control, micro 

albuminuria, retinal examinations, and foot examinations [10, 11]. However, other randomized studies have shown 

mixed results, in some cases showing improvement on process measures without improvement on outcomes [12], 

or improvement on certain measures (glycemic control and blood pressure) but not others (cholesterol) [13].  

 

Currently available decision support systems (DSS) in the Sultanate of Oman are not knowledge-based. They 

are just conventional patient information systems which is not intelligent or adaptive. They are designed to have 

certain set of core functions and hence difficult to update and reuse. There can be a chance of medical errors and 

this may leave patients at high risks. So ontology based CDSS system can be a solution to the problem of 

heterogeneity and sharing of knowledge. In the proposed clinical decision support system for diabetic mellitus, the 

various facilities such as, checking for drug-drug allergy interactions, helping patients with chronicle medical 

conditions by alerting the risk factors of the current input and providing rules for diagnosing the presence, type and 

risk factor of diabetes and suggesting specific treatments are provided. 

2.1. Benefits of Ontology Driven Systems 

All decision support systems require some form of language representation to en-code domain knowledge and 

their interactions [21]. Ontology is among the most powerful tools to encode medical knowledge semantically. The 

ontology’s structure facilitates the organization, retrieval, and analysis of the encoded knowledge, including 

database design and merging of databases [24].  They are renowned for their flexible architectures, easy to share 

and reuse knowledge modelling structures and inexpensive maintenance operations [21]. The adoption of ontology 

based approach yields good results in terms of standardizing healthcare guidelines. Ontologies have some crucial 

advantages in comparison to other semantic modeling techniques used for conceptual database design, including 

the ability to share and reuse them. Ontology based systems can be analyzed or reasoned by both human and 

computer agents. So to overcome the lack of flexibility and adaptability to unexpected requirements and a general 

lack of intelligence, a layer of ontology can be added on top of the functionalities in CDSS system.  Examples of 

valuable ontologies include the gene ontology (GO), which organizes rapidly expanding genetic data, and the 

Internet search engine Yahoo [25]. Because there are so many different types of ontology, ranging from simple 
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word lists to comprehensive ontology, we can depend on ontology for any type of knowledge representation. The 

expressiveness of ontology relates to the degree of explication of the (meta-) knowledge, which is captured in the 

ontology. When more relations and more constraints are captured in the ontology, the ontology becomes more 

expressive, since it captures the knowledge of the domain on a more detailed level [16]. Since the ontology layer 

can be updated without the need for additional and costly software engineering work, extension of further 

information to the proposed system is possible [6]. 

2.2. Automatic Ontology Generation 

Since the quantity of information which is to be maintained for each concept is very big, manual effort is hard to 

develop ontology in each time. Hence development of ontology in an automatic way is very much needed [19]. 

Automatic Ontology generation life cycle consists of five processes [18] such as Extraction, Analysis, Generation, 

Validation, and Evolution. 

Extraction - In this step, details about a particular domain are being retrieved from an external source. To 

generate ontology, concepts, properties and their relationships are needed. Input resources can be of many types 

like structured, semi structured or unstructured. Different information retrieval techniques are used in this stage 

such as Natural Language Process techniques, clustering, machine learning, semantics, morphological or lexical or 

combination of them. 

Analysis - The matching of existing ontologies depending on use case will be taken place in this stage.  

Generation - In this stage, the formation of ontology is taking place if it is made from scratch. If ontology 

already exists, merging will be taking place. The generated ontology will be interpretable by other applications 

such as OWL and RDF. 

Validation - An automated validation phase of the result is needed to verify the right concepts and relationships. 

At the end of each step, validation should be con-ducted.  

Evolution - The generated ontology can be added or modified in number of concepts, properties, their 

relationships and other parameters. 

3. Architecture of Ontology Driven Framework 

The proposed system is a clinical decision support system for treatment of Diabetes Mellitus in Sultanate of 

Oman. This is a typical example of an expert system which takes patient related information based upon a well-

defined questionnaire as input, applies a set of clinical guidelines, and thereby assesses risk factor and suggests 

treatment procedures to the Doctor. The proposed system uses ontologies as knowledge base, the patient medical 

profile to be stored in a semantic way and an inference mechanism to extract data in the decision making process. 

The main components of the proposed CDSS are Java based user interface, ontology based adaptive patient 

information collection system, patient medical profile (semantic), and clinical guidelines (decision support) 

ontology. 
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Fig.1. Proposed CDSS 

 

Two ontologies are used in the system such as questionnaire ontology and clinical guidelines ontology. The 

patient information collection system is developed from adaptive questionnaire ontology. The Java adaptive engine 

acts as intermediary between the user interface and ontology. It is implemented using Jena API. It reads the 

questions from the questionnaire ontology and presents it to the user and analyses the user inputs [9]. Then a 

semantic patient profile is automatically generated from the questionnaire ontology. This profile includes patients 

medical history, family medical history on diabetes, physical history, results of lab tests, doctor’s diagnosis etc. as 

entered by the users. The patient information collection system is adaptive in nature thus asking only related 

information which is appropriate to patient’s environments. The users can be clinicians or patients themselves 

[through online].This adaptive questionnaire will help to extract a clear patient medical history which is very 

important in the future diagnosis.  

4. Ontology based Patient Semantic Profile 

4.1. Adaptive Patient Information Collection System 

Al-Shifa system is used in the health centers of Oman to collect the patient details. To study the drawbacks of 

Al-Shifa system, first a manual questionnaire were circulated among the medical professionals in the health centers 

and later interviews were conducted. The feedback of questionnaire was analysed and accordingly a standard 

questionnaire was prepared by our medical team and it was reviewed and validated by medical experts of selected 

health centers in Muscat. It was validated as per the current diabetic clinical guidelines followed in Oman. Also 

these questionnaires were designed to be suitable to Omani patient context. The questionnaire was divided into 

different parts such as patient’s medical history, family history, physical activity history, etc. Later, the 

questionnaire was translated into OWL [Web Ontology Language]. The questions related to patient’s family 
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history, diabetic history, smoking history etc. are included as ontological classes. Accordingly sub-classes, data 

properties and object properties were also defined.  The main problem with the existing system was that the 

patients are required to answer the same set of questions irrespective of their status. This problem is solved in our 

questionnaire because it is adaptive in nature, asking only relevant questions according to the patient context.  

4.2. Jena API 

Jena is a programming toolkit, using the Java programming language. While there are a few command-line tools 

to perform some key tasks using Jena, mostly Jena is used by writing Java programs. Jena aims to provide a 

consistent programming interface for ontology application development, independent of which ontology language 

we are using in programs [23]. The Jena Ontology API is language-neutral: the Java class names are not specific to 

the underlying language.  

 

 

 

 

 

 

 

 

Fig.2. Jena API architecture 

 

When working with ontology in Jena, all of the state information remains encoded as RDF triples (accessed as 

Jena Statements) stored in the RDF model. The ontology API doesn't change the RDF representation of ontologies. 

What it does is add a set of convenience classes and methods that make it easier for you to write programs that 

manipulate the underlying RDF triples. The predicate names defined in the ontology language correspond to the 

accessor methods on the Java classes in the API. 

Using Jena API classes, an application is developed which reads questions from the questionnaire ontology and 

displays it to the user. Different users, patient, nurse, and doctor are provided with different interfaces. For every 

new patient, the system instantiates the Questionnaire ontology and stores the values entered by the users. 

4.3. Semantic Patient Profile 

The system analyses and processes the inputs entered by the users and automatically generate a Patient 

Ontology instance in the server. In our system, patient context is represented using ontological patient profile 

which is an annotated instance of the questionnaire ontology. Each patients profile is an instance of the 

questionnaire ontology (Fig.3). As the patient interacts with the system through Questionnaire ontology by 

providing answers, the semantic profile is generated. The input of the patient in the questionnaire ontology is 

annotated with a score calculation which plays an important role in risk prediction. The clinical guideline ontology 

contains guidelines for treating a Diabetic patient and to analyse the risk factor. This is applied to the Semantic 

Profile of the patient to retrieve the treatment suggested for the patient, which is displayed to the Doctor. 

 

In conventional distributed database (DB) systems, patient data held in the database are in heterogeneous 

structures and thus comparison, analysis and integration is a challenging task. The semantic profile approach based 

on the questionnaire ontology automatically generates the patient profile to preserve the semantics of the patients’ 
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clinical data. Since this semantic profile can be easily accessed to various services and third party APIs, this can be 

used as an input to the rule engine and patient record [20]. 

 

 

 

 

 

 

 

 

 

Fig.3. Patient Medical Profile (Semantic Profile) 

 

Ontology based approach is used to generate patient’s semantic profile, since the semantic profile requires 

expansion according to new inputs in future.  Ontology is able to expand beyond the current application. Ontology 

is a model, which consists of the classification of concepts, properties, relationships and known semantics. 

5. Implementation and Results 

5.1. Questionnaire Ontology 

The main classes in ontology are choice, patient, question and question bank. Different types of properties are 

used in the design of ontology[7].The sub classes of the ontology covers all details of patient related to diabetes 

such as  Physical_History, Smoking_History, Alcolhol_History etc. Object Properties are used to define 

relationships between ontology classes. Data properties are used to define relationships between an individual class 

and XML schema data type. The object property “has_diabetic_type” associates “Patient” and Type_Of_Diabetes 

classes. The data property “diabetic_type” has values “Type1” and “Type2”. Fig. 4 shows a screenshot of 

questionnaire ontology in Protégé. 

 

 
Fig.4. Questionnaire Ontology Classes 
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5.2. OWL File Generation  

Apache Jena API is used to create the owl file. OWL file creation mechanism adopts the creation of models and 

setting the properties for the model. Values entered by the users are used to create the appropriate models and the 

properties are set for the models dynamically from the values entered by the user. Each screen in the interface 

represents a model and the values entered by users correspond to their properties. Fig. 5 represents a screenshot of 

the application. The ontology will be generated (OWL file) automatically, which is the semantic profile of patients. 

Fig.6 displays the OWL file generated as the results of questionnaire ontology input and ontology reasoning. 

 

 

 
 

Fig.5. Java Implementation of User Interface 

 

 
Fig.6. Patient Semantic profile 
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6. Conclusion and Future work 

This paper presented the automatic ontology generation of patient profile in diabetics domain which will be 

used in our proposed clinical decision support system. In the  proposed Clinical Decision support system for 

treatment of Diabetes Mellitus, patients related information based upon a well-defined questionnaire are taken as 

input.   Since adaptive questionnaire is used to collect information from patients as input, system has the 

intelligence to reduce the number of questions according to the user input. As the result, patient semantic profile 

ontology will be generated automatically as OWL file, which contains all information of the patients. Patient 

Semantic Profile ontology will be used in the second phase of our research to be analysed by clinical guideline 

ontology, which contains the clinical guidelines, to measures the risk factors of the diabetic patients in various 

diseases. This is the future work of our research. 
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Abstracts 

This work highlight the important of digitization the education as a need of the hour, presenting the concept of interactive 

learning as valuable aids in facilitate the communication processes in the classroom. The role of information technology in 

creating an effective learning environment for teaching students. The main objective of this work is to investigate the 

communication problems in the classroom particularly at educational Institutions in Oman and to identify which educational 

software and Information communication technologies could be applied to reduce the communication problem in the classroom 

and to generate a valuable recommendations for institutions in the Sultanate of Oman . To implement the objective of this work 

, a data set have been collected and analyzed in systematic structure using the optimal clustering methods for this purpose .The 

data set contains information about 200 Students , studying at specific  institution in Oman. The obtain results of this work are 

presented in  systematic hierarchical structure   that clustering the communication problems in classroom and matching them to 

the  proper educational technological aids . Thus, with the help of technology it is possible to achieve an effective result ( the 

target) in the development of personality behaviour in the process of acquiring knowledge and skills . 

 

Keywords: Interactive technology, Learning process, educational software ; 
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1. Introduction 

The advent of computers led to extraordinary interest in their application in the field of education process. 

Digitization process is everlasting , nothing can  stop it[1]. The hasty development of the use of computers in all 

regions of the globe leads to the   growing responsibility of computers in recent civilization. It is difficult to name 

any of its area - whether it's manufacturing, science, technology, culture, agriculture, life, entertainment, where the 

use of computers would not bring tangible results.[2] The extraordinary   evolution in the development of 

computer technology , and the  potential of computers are upward so rapidly that experts' predictions about their 

direct future look like science invention. One of the areas of information technology in learning  process is the use 

of interactive technologies[3]. The dissemination of superior interactive technology in learning process  allows 

professors to qualitatively change the content , methods and managerial forms of learning . The aspire of these 

technologies in education is to reinforce the intellectual capacity of students in the information society and improve 

the quality of education at all levels of the educational system [4] . The valuable results obtain from the  global 
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educational research  confirm the gigantic impact of current interactive technologies on education , many educators 

are more eager to embrace them in their regular system .There is no doubt about the use of interactive technology 

tools  in augment the motivation of teaching by using the computer that  frequently promote interest for learning  . 

The interactive technology tools  have the ability to control the production of  everyday’s tasks in order of 

difficulty , encouraging the right decisions without serious criticism [5][6][7][8][9][10]. Sultanate of Oman one of 

the development countries that start   widely Invest and practice in integrate the use of computer technology in all 

government areas , Ministries , Municipalities , etc..  

Oman believes in development the education of nation and we could feel that when Oman government grant all 

undergraduate students free laptop. This is because  Oman believes that  the computer has grow to be a wealth of 

improving productivity in all spheres of human activity. The purpose of this paper is to apply the  interactive 

technologies in  solving the problem communication in the classroom. In this connection, the psychological, 

pedagogical and methodological literature in the learning process have been studied and analyzed. In addition to 

that the educational  software development were explored and discussed  The research paper intended to identify 

the practical importance of using interactive technologies in improving teaching process . 

2. Experiment  

This work investigate the communication problems in the class room for specific institution. The research method 

in this work concerned and based on data mining tools and statistical tools ,clustering techniques as well as the 

classification have been implemented and their results were discussed and analyzed .The survey methodology also 

were adapted and implemented , more information about the methods see [6][9]. 

The  communication problems in the class room basically consist of three objects; Instructor (I) ,Student(S) and 

Class room(Cr). 

The communication problems in the class room (CP) could be defined as follow:  

     CP={ O ,A,D) , where  O – Objects (I,S,Cr) ; A –Attribute of each object; 

     D- Domain(education) . 

To formulate the attributes of each object i.e. A(I)-attribute of instructor; A(S)-attribute of student ;A(Cr)-attribute 

of class room .Group of instructors have been selected and requested to identify the main problems and basic 

elements  in  CP . The  obtained information  from instructors have been processed  and translated to questions and 

used in the questionnaire .Group of students also have been and requested to identify the main problems and basic 

elements  in  CP . The  obtained information  from students  have been processed  and translated to questions and 

used in the questionnaire. General information and questions about the conditions of the class rooms  have been 

collected  and translated to questions and used in the questionnaire .The information Model of CP is represented in 

figure 2.1 

 
Fig.2.1 Elements of model 

Fig.2.1 captures   the main elements  of the  proposed model ,the student profile have two major attributes , student 
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behaviour handling the student characterizes in the class room ,for instance  students do not come prepared for the 

lecture , student have problems in affinity, Some students have negative  attitude  towards the course or teacher, 

student Loose concentration during the lecture , students language, and Students misbehave during the lecture. 

Student evaluation examines student performance and their favourite activity, for instance   GPA , English level 

and Favorite activity. The instructor profile examines the instructor behaviour, for example the language (accent) 

of the instructor  is difficult  to  understand  ,the instructor  doesn’t give enough chances to the students to 

participate in the lecture, Very strict with students etc…The classroom profile examines the course materials and  
class room conditions , for  example , The difficulty level of course is very high, Use of technology in delivering 

class is either too old or not updated ,etc…Fig. 2.2 shows a sample of the responses collected from students ,27 

attributes and 137 cases have been selected in the analyzing process . 

 

 
Fig.2.2 Sample of collected data 

 

The first row in bold in Fig. 2.2 describe the questions of the survey , the acronyms have been used just only to 

improve the readiness of the Fig. .For example TsVast : The teacher  Speaks very fast  , Strict: Very strict with 

students , etc…The complete survey ,acronyms and their representation are available on our website 

https://sites.google.com/site/drboumedyen/ 

2.1 Analyzing process  

After  a comprehensive analyzing  process  , Fig.2.1.1 shows sample of  the participation attribute(Instructor does 

not give enough chances to the students to participate in the lecture ) and student favorite activity show an 

interesting and informative information, that the professional educators could use it to improve the learning  

system in their education . Fig. 3 shows the results . 

 

 
Fig.2.1.1 relationships between Participation and student activity 

Table 2.1.1 describes the values appear above the columns charts . 
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                               Table2.1.1Sample of  labels values 

 
 

Table 2.1.1 contains some syntaxes error like “poit “ stands for poet such mistakes existed due to the student entry 

errors , we did not correct the errors , just to keep the original of collected data .The obtained results from Fig. 3. 

Confirm the following : Student who is interested in information computer technology (ICT )as a favorite activity 

are more active in the class room and they have a good attitude concerning participation in the class room . 

Activities such as playing with mobile phone  i.e. chatting and using social network , browsing the internet , are 

related to ICT  .in the file section more discussions and findings will be presented . 

 

3. Method of oriented tools 

 

 The proposed research  methods could  allow the educational decision makers to : 

  Group the students based on their opinions  and desire 

 Mange the educational information  

 Discovering the  future demands of digital learning solutions 

 Develop an integrated learning  Platform 

The input of the oriented tools are the student , instructor  and class room themes respectively .The themes 

information stored in the  CP profile. The general representation  of the proposed method is described in Fig. 3.1 . 
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Fig.3.1 General Plan of oriented tools 

 

The general plan of the   oriented tools proposed in Fig.3.1 , needs three steps to discover the digital learni8ng 

solutions of specific learning issue. The first step intends to build a mathematical  model  to find the relationships  

between the objects , student, instructor and class room . The relationships are based on the repository information 

about student, instructor and classroom. The second step of the plan is to reformulate the mathematical model  in to 

systematic visual  structure that determined the association rules over all elements .third  step  explore to generate 

the rules and the  interpretation  of the visual structure , generated in step 2 . 

Fig. 3.2 shows detailed accuracy by class of favorite student activities . 

 

 
Fig.3.2 accuracy values 
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Fig. 3.3 shows the classification tree using survey data . 

 
Fig.3.2 Complete visual tree 

 
Fig. 3.3 part of the visual tree 

 

The top node in Fig.3.3 is the “Englev” stands for Student English level  was calculated   by  classifiers  trees J48 

Algorithm  ,  as the main factor for understanding and analyzing the proposed problem CP Classroom 

communication problem. The generated  information could help the educational decision makers to show some 

support and interest to the student English level which  is considered  the core of the problem. This information is 

highly important and realistic, since its coming from standard tools that doesn’t depends on some opinions or 

interest. The sub node of “Englev” is “Sbehave “ Students misbehave during the lecture . 

Fig. 3.4 shows the results of the clustering experiment 
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Fig. 3.4, clustering results 

Fig. 3.4 clusters all similar factors together  based on student feedback  , for instance factor number 7 “Exper” , 

number 8”Ccontrol” and number 5 “ICobject “ indicate that one of the main problem of the classroom 

communication is concerned with the instructor profile ; instructors with less experience  , cannot control the 

classroom and doesn’t deliver  a clear objectives of the course , mainly affect the level of student participation 

.Factor number 20 “Utechno”  and number 21” Tinfussio” are clustered together .this information tell us that 

because of Use of technology in delivering class is either too old or not updated and Proper teaching facility 

(technology based medium) not available, such factors also play main role in the classroom communication 

problem , so the decision makers have to give a consideration and update the information computer technology in 

the classroom. The same description  is used to formulate rules and  oriented solutions in  specific  domain 

problem  . 

The complete details of the experiment is available online https://sites.google.com/site/drboumedyen/ 

 

4. Discussion and results  

    Digitization of education as a need of the hour, recent civilization is depends and linked with the process of 

digitization of the information. There is a widespread introduction of information  computer technology. One of the 

priorities of the process of digitization of recent society is the digitization of education, i.e. the beginning of 

developing new resources of information technology in the education system . For instance ,learning by the 

computer  designs a learning system  in which  the computer hardware and software are involved in the learning 

process . However, a variety of modern teaching aids are increasingly developing on the basis of the latest 

achievements of macro-and micro-electronics . The  obtained results  suggest to transmitted the knowledge through 

audio-visual means such as  projectors , tape recorders , video recorders , televisions and other such technical 

training  .The digitization  of education  process is quite complex and requires a certain amount of time and 

sequencing of implementation. The cost  expenses of new information computer  technologies ,such as : creating 

computer classes , telecommunications, quick printing , interactive video systems , databases and software tools 

through basic training of teachers and students. The active introduction of new means of information technology in 

the traditional academic disciplines , the revision of educational content , software development , computer courses 

, video and audio on compact discs .The fundamental reformation of continuing education , the introduction of 

distance learning , changing methodological bases of training , exchange of verbal learning, audio and visual . 

Teachers are faced with the need of development of new learning technologies, such as teleconferencing , e-mail, 

https://sites.google.com/site/drboumedyen/


 Author name  

©Elsevier Publications 2014  8 

video books on CDs , e-books for microcomputers , multimedia systems . certain revision of the organizational 

forms of the learning process by increasing the percentage of independent , individual and collective work of 

students of practical and laboratory work search and exploratory nature , expand the use of additional activities . 

These trends also reinforce distinctly aware of both the public and educators in changing educational paradigms . 

Students need to stop passively receive ready-made facts , laws, concepts, judgments , they are increasingly likely 

to be placed in a situation of self- solving problem tasks , i.e.  Will be switching to a constructivist and 

connectivity  approaches to learning. The constructivist approach  involves a significant expansion of self- search 

activities of students , and the connectivity  approach ,finds trained relationships between concepts and phenomena 

that are seemingly disparate and unrelated .  The introduction of new information technologies in the educational 

process leads to a fundamental change of functions of the teacher, who, together with the trainees increasingly 

become a researcher, programmer, organizer and consultant. 

 

Recommendations for institutions  

 individualization of the educational process , taking into account the level of preparedness , individual-

typological features of learning styles , interests and needs of the students. 

 change the nature of the cognitive activity of students toward greater independence and its exploratory 

nature . 

 motivate students' desire for continuous self-improvement and readiness for self- retraining . 

 strengthening interdisciplinary connections in training, the integrated study of phenomena and events . 

 increase flexibility , mobility, learning process , its constant renewal and dynamic . 

 Changes in the forms and methods of the organization is training of trainee and the organization of their 

leisure time  

Thus, with the help of technology it is possible to achieve an effective result ( the target) in the development of 

personality behaviour in the process of acquiring knowledge and skills  in the institutions in Oman. 

 

Conclusion 

   The modern period of development of a society characterized by a strong influence on his using of information 

computer technology, which penetrate all spheres of human activity , provide flow of information in society , 

forming a global information space .Information Computer technology is not intended to provide additional " 

overhang " in training, but an integral part of the whole educational process, significantly boosting its efficiency . 

Information computer technology in some  institutions have not yet found its proper application . In many 

institutions  where students  are taught on the computer, not all of its features fully realized . Most primary 

institution teachers are not even familiar with computer technology and have no idea about how to use them in 

teaching. The obtained results in this work are different from other work , The results have been generated and 

investigated using an oriented scientific tools , which are not using any interest of a specific decision makers who 

could play with rules for personal profit .The results show that the use of computer technology as a learning tool , 

perfecting the process of teaching, enhancing the quality and efficiency, enable use of computer self-knowledge 

and reality, examination of computer and other modern means of information technology as objects of study ,use 

of new information technologies as a means of creative development of the student ,use of computer technology as 

a means of process automation control , correction , g presenting the results of students  work in a clear visual form 

.The aim of this work is achieved , as the work contains an analysis of the use of interactive technologies in 

teaching process. The possibilities of interactivity means ,the use of computers in the learning process , as well as 

explore some of the available software development in the use of interactive technologies in teaching process and 

to identify their implications resolved. 
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Abstracts 

This paper empirically illustrates the extent of Job involvement of women employees working the banking sector of India. A sample of 267 

women employees from diverse cadres of hierarchy of public and private banking sectors was used for the study. The study classifies the degree 

of involvement of women employees based on the four sub dimension of Job involvement viz. Response towards work, Expressions of being 

job involved, Sense of duty towards work and feelings about unfinished task and absenteeism. Regression analysis is used to comparatively 

highlight the difference that exists between the four sub dimensions of job involvement of the employees.  

Keywords:Women ;banks ; job involvement;  productivity  

1.0 Introduction  

The increasing global spread of business and the greater participation of multi-national corporations in developing markets calls for 

focusing attention towards management practices in different parts of the world (Budhwar: 2003)1. With the rate of globalization and 

industrialization witnessed all over the world, one factor that has enhanced the functionality of these organizations is the ‘employees’ who work 

in these organizations (Napier N. K & Vu V T: 1998)2. Besides this, the common theme for futuristic research is the changes in the symmetry of 

the work force. This reference is specific to the increased participation of women in the management arena. Both the developed countries and 

developing countries are witnessing this phenomenon (Mankidy A: 2000)3.  The attributes that contribute to making of these new entrants more 

efficient and productive has been an area of enormous research and debate. Among the various attributes studied job attitudes and job 

performances are perhaps the two most enduring and central sets of construction in individual-level organizational research (Austin & 

Villanova: 1998)4.A great deal of research has been conducted that attempts to link employee attitudes with work outcomes (Locke: 1976)5. 

One of the major attitude that has been a topic of constant discussion is Job involvement This concept of JI has also been the mainspring 

energizing the symbiotic relationship between JI, performance, and the quality of working life, because individuals who have their ego 

development tied into the jobs have a higher stake in performing well and there is often a strong desire to satisfy the need for ego identity and 

development in their jobs. 

 

 

1.1 Job Involvement (JI) 

 

In recent years, there have been spirited efforts throughout the world by top echelons of management to redesign jobs in order to increase JI. 

This is apparently based on the belief that JI is conducive to both productivity and job satisfaction. Significant amount of research has been 

conducted on Job involvement during early 1960’s to late 80’s(Kanungo; 1982, Lodahl & Kejner; 1965, Rabinowitz & Hall; 1977)6. Lodahl & 

Kejner define JI refers as the extent to which individuals identify psychologically with their work, or the importance of job to their total self-

image and self-esteem. JI is also defined as the degree to which a person perceives his total work situation to be an important part of his life and 
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is central to him and his identity because of the opportunity it provides him to satisfy his important needs. In order to measure and assess the 

degree of job involvement of respondents a structured scale of 20 items developed by Lodahl & Kejner in 1965 was used. The respondents were 

asked to indicate their perceived degree of agreement or disagreement with respect to 20 statements given. The responses were analyzed on a 

five point Likert scale scored from strongly agree (5) to strongly disagree (1) and summed up. Seven of the statements were negatively phrased 

and hence scored reverse. Further, the following four sub dimensions identified by Lodahl & Kejner (1965) that are important to job 

involvement are studied and tested. 

 

 Response towards work  

 Expressions of being job involved. 

 Sense of duty towards work 

 Feelings about  unfinished task and absenteeism 

 

For cleared understanding, the level of involvement is classified into five categories based on percentile mean: 

 0- 20 %  -  Very low level of Job Involvement 

 20- 40 % -  Low level of Job Involvement 

 40- 60 % -  Moderate level of Job Involvement 

 60- 80 % -  High level of Job Involvement 

 80- 100 % -  Very high level of Job Involvement 

 

 

1.2 Women in Banks  

 

A topic of recurring interest in the literature on organizational behavior is the impact of the influx of women into the workplace- a phenomenon 

that has occurred in the past few decades. India too, has witnessed this change in the gender –mix of employees in the organized sector. The 

changing political, economic and psycho- social scenario has given slow but steady impetus to women’s literacy and awareness within the 

female population. As a result, there is a shift in the labor market in terms of gender –mix; the number of women job applicants is growing 

steadily, particularly in the middle hemisphere of organizations (Sastry & Pandey: 1992)7. The emerging focus on “women” and their increased 

participation in economic activities needs to be seen as a part of the global transition of society and not just an intervention on the economic 

front.  The role of women in economic value creation has been often an issue of debate. Women have  played  many  roles whether it is 

providing moral support to their male partners to pursue their careers/professions, supplementing family income due to dire necessities or 

pursuing corporate careers – in every scenario that leads to economic value creation; ‘women’ have been playing a very valuable role. Until a 

couple of decades ago, women were predominantly content with playing the supportive role, but over the last decade, there has been a dramatic 

change in the number of women who have entered the corporate world. As a result of the rising number of women in the corporate portals, 

many of whom, unlike in the past do not consider the opportunity to work as a short term phenomenon, but are focused on building a long term 

career. The new corporate culture is calling for a new mantra to accommodate and nourish the ‘female factor’ of the human resource. 

The gradual ascendancy of women in the power hierarchy, overcoming workplace discrimination in the corporate sector displays not 

only the change in the outlook and the perception of the management, but also the strenuous efforts made by dynamic women in that direction. 

Right from the beginning, the banking sector has acted as a “facilitator” of women work culture that has made womenfolk monopolizes the 

field.  More and more women across the country have chosen bank jobs as their preferred destination. Nationalization of banks in India has 

tapped the growing women power in the work force diversity. The advent of private banks added fillips to the intake of women workforce in the 

banking scenario. Women have achieved great heights in the banks by occupying mantel of CEO, director, manager etc. The increase in the 

composition of women in the workforce thus necessitated the study of the women employees in banks. 

 

1.3 Research Methodology  

 

The researcher has conducted a survey based investigation which is also partly diagnostic in nature. The study is ‘micro’ in nature as it is 

confined to job satisfaction. The researcher has selected three banks each from private and public sectors. The selection of sample is based on 

stratified random sampling technique.  All women employees irrespective of their cadre have been considered for the research. The study is 

confined to five talukas of Dakshina Kannada districts, called as the ‘Cradle of Banking industry of India’. Since many items in this research 

are based on the empirical evidences gathered by the researcher it is also an empirical inquiry. All categories of employees –officers, special 

assistants and clerks (excluding sub staff on request of the banks) were covered.  Personnel (women ) working in all types of branches -  rural , 

semi-urban & urban , as well as control offices like Head office, zonal office, divisional office were covered for the study. The population 

consists of 868 women employees and stratified random sampling method was used to choose the sample respondents. The stratification was 

made on the basis of the location of the banks (rural, semi urban , urban) and designation of employees and 30% of the population was chosen 

as the sample. 

 

2.0 Analysis & Interpretation: 

 

The detailed analysis and interpretations of the sub dimensions of job involved are given below: 

2.1 Response to work 

Respondent’s expectation about work and the extent to which these expectations are met determines the level of job involvement they 
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experience, which in turn determines their response to work. Five statements were posed to the respondents to evaluate their response to their 

work. The overall response towards this sub dimension of JI was 64.6% (mean 3.23) in the public sector and 64.8% in the private sector (mean 

3.24) indicating that there is ample scope for improvement of respondents ‘response towards work’. The in-depth analysis of the five statements 

is shown in Table No.1.01 given below. Five statements were posed to the respondents to check their ‘response towards work’. The analysis 

revealed that except for the first statement –‘For me mornings fly by…’, were in the level of involvement for public sector respondents was 

78.62% and private sector respondents was 74%, for the remaining five statements the rate of response was below 70% with high standard 

deviation measures, indicating greater scope for improvement. The overall analysis of the sub dimension –‘Response towards work’, shows that 

respondents are inclined towards working, but their expectations from higher than what is currently provided. 

 

Table No. 1.01: Response to Work 

 

Statement  

Banking 

Sector    
Mean 

Std. 

Deviation 

Percentage 

Mean 

t                

value 
p value  

For me mornings of 

work fly by…… 

Sector  Public  
3.93 .91 78.62 1.66 .098 

          

  Private  3.73 .88 74.62   
NS 

              

Total   3.87 .90 77.45     

              

Quite often I feel like 

staying at home, instead 

of coming to work ® 

Sector  Public  
3.24 1.17 64.87 .74 .459 

          

  Private  3.36 1.12 67.18   
NS 

              

Total   3.28 1.16 65.54     

              

I used to be more 

ambitious about my job 

than I am now ® 

Sector  Public  
2.66 1.14 53.23 0.87 .389 

          

  Private  2.79 1.15 55.90   
NS 

              

Total   2.7 1.14 54.01     

              

Sometimes task of the 

next day disturbs me so 

much that I am not able 

to sleep  

Sector  Public  
3.08 1.24 61.59 1.19 0.234 

          

  Private  2.88 1.15 57.69   
NS 

              

Total   3.02 1.21 60.45     

              

I consider some aspects 

in my life more 

important than my job  

Sector  Public  
3.26 1.17 65.19 1.26 0.209 

        NS 

  Private  3.45 0.99 68.97   
  

              

Total   3.31 1.12 66.29     

              

 
       

 
       Source: Field survey 
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2.2 Expression of being JI 

 

The way in which employee’s express job involvement differs from person to person and in accordance with the level of job involvement 

experienced. Some employees may express high job involvement by thinking of the job even when they are not at work, while others may be 

depressed if they fail at something related to the job). Table no 1.2  gives details of the analysis regarding –‘Expression of being Job Involved’.  
 

Table No.1.2: Expression of being JI 

Statement  

Banking Sector  

  

Mean 
Std. 

Deviation 

Percentage 

Mean 

t              

value 
p value  

Major part of my interest  are 

centered around my job  

Sector  Public  3.62 0.91 72.49 0.91 

0.364 

  

NS 

  

  

  

        

 

Private  3.51 0.91 70.26   

 

          

Total   3.59 0.91 71.84   

            

To  me , my job is a very large 

part of who I am  

Sector  Public  4.01 0.81 80.11 3.07   

0.002 

  

S 

  

  

  

        

 

Private  3.67 0.85 73.33   

 

          

Total   3.91 0.83 78.13   

            

Usually I feel detached from 

my job ® 

Sector  Public  2.95 3.11 58.94 .53 
.597 

  

NS 

  

  

        

 

Private  2.76 1.06 55.13   

 

          

Total   2.89 2.67 57.83   

              

I don't mind spending a half an 

hour past closing time if I can 

finish a task  

Sector  Public  3.98 .92 79.68 .19 

.853 

  

NS 

  

  

  

        

 

Private  3.96 .86 79.23   

 

          

Total   3.98 .90 79.55   

            

I would probably continue in 

my job if I do not need the 

money 

Sector  Public  3.75 1.07 75.03 .25 

.807 

  

NS 

  

  

        

 

Private  3.72 .87 74.36   

 

          

Total   3.74 1.01 74.83   

              

I avoid taking extra 

responsibilities or duties at my 

work place ® 

Sector  Public  3.28 1.16 65.40 .86 

.389 

  

NS 

  

  

  

        

 

Private  3.41 1.16 68.21   

 

          

Total   3.31 1.21 66.22   

            
Source: Field survey 

To understand the expression of being involved, respondents were posed with six statements. The overall measure of respondents ‘Expressions 

of being Job involved”, shows that the level of involvement is good as in public sector banks the mean is 3.67±1.32 (73.4%) and in private 

sector banks it is 3.56±0.90 (71.2%). But the standard deviation of public sector banks indicates that there is a high degree of variance, 

indicating a mixed opinion among the respondents. The highest response rate in the public sector is received for the statement, “To me, my job 
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is a very large part of who I am”, with mean of 4.01± 0.81 (80.11%) signifying their attachment towards their jobs. Whereas, for the same 

statement the response rate of private sector respondents is lower comparatively with mean of 3.67±0.85 (73.33%). The t- test shows that there 

is significant difference between respondents of both the sectors regarding the importance of job as p value is 0.002. The lowest rate of response 

has been for found for the statement, “Usually I feel detached from my job”, with respondents of both banking sector 50% response rate, which 

indicates moderate level of involvement as it a negatively phrased statement.  Overall, the response towards this sub dimension of Job 

involvement is good.   

 

2.3 Sense of duty towards work 

 

Employees who are highly job involved have a great sense of duty towards work and willing to work overtime without pay in order to complete 

an assigned task. The analysis of respondents’ perception about sense of duty towards work is represented below in Table No.1.3 Five 

statements were analyzed to understand the respondent’s sense of duty towards work. Except for one statement, similarity was found between 

responses elicited from both the banking sectors. When it came to being a perfectionist will performing their work , public sector respondents 

showed high level of involvement with mean score of 4.26(85.19%) compared the respondents of private sector banks, whose response was 

with a mean of 3.96 (79.23%). 

Table No.1.3: Sense of duty towards work 

Statement  

Banking 

Sector    
Mean Std. Deviation 

Percentage 

Mean 

t                

value 
p value  

Most important 

things that happen 

to me revolves 

around my job  

Sector  Public  
3.62 0.94 72.38 1.35 

0.179 

  

NS 

  

  

  

        

 

Private  3.45 0.93 68.97   

 

          

Total   3.57 0.94 71.39   

            

I am very much 

personally involved 

with my job  

Sector  Public  
4.13 0.62 82.65 0.50 

0.614 

  

NS 

  

  

  

        

 

Private  4.09 0.65 81.79   

 

          

Total   4.12 0.63 82.40   

            

I usually show up 

for work a little 

early, to get things 

ready  

Sector  Public  
3.82 .94 76.40 1.03 

0.303 

  

NS 

  

  

  

        

 

Private  3.69 .92 73.85   

 

          

Total   3.78 .92 75.66   

            

I want to be a 

perfectionist when 

it comes to my 

work  

Sector  Public  
4.26 .69 85.19 2.99 

0.003 

  

HS 

  

  

  

        

 

Private  3.96 .86 79.23   

 

          

Total   4.17 .75 83.45   

            

The major 

satisfaction in my 

life comes from my 

job  

Sector  Public  
3.88 1.00 77.57 0.34 

0.300 

  

NS 

  

  

  

        

 

Private  3.83 0.93 76.77   

 

          

Total   4.17 .75 83.45   

            
Source: Field survey 

The t-test showed that the level of difference was high as the p value was 0.003. Respondents of both the banking sector showed good response 

to the statement, “I am very much personally involved with my job”(mean 4.13 public sector and mean 4.09 private sector). Among the five 
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statements lowest response rate was obtained the statement, “I usually show up for work a little early, to get things ready”(public sector; mean 

3.82 and private sector mean 3.69). The analysis of the overall sense of duty towards work shows that respondents  of public sector banks have 

slightly higher degree of involvement  with mean score of 3.95 (79%) compared to private sector respondents, mean score 3.79(75.8%).  

 

2.4 Feelings about unfinished work and absenteeism 

 

Employees who are job involved avoid being absent from work and feel guilty about unfinished work. Higher the response towards this 

parameter better is the job involvement of the respondents. The following Table No.1.4 shows the analysis about unfinished work and 

absenteeism. 

 

 

Table No. 1.4: Feelings about unfinished work and absenteeism  

Statement  

Banking 

Sector    

Mean Std. Deviation 
Percentage 

Mean 

t               

value 
P value 

You can measure a person 

pretty well by how good a 

job he/she does 

Sector  Public  
4.11 0.79 82.22 2.42 

0.016 

  

Sig  

  

  

        

 

Private  3.85 0.87 76.92   

 

          

Total   4.03 0.82 80.67   

              

I feel depressed if I am 

unable to complete a given 

task 

Sector  Public  
3.94 .90 78.73 .98 

.328 

  

NS 

  

  

  

        

 

Private  4.28 4.65 85.64   

 

          

Total   4.04 2.62 80.75   

            

Iused to care more about my 

work, but now other things 

seem more important ® 

Sector  Public  
3.10 1.12 62.01 0.58 

0.563 

  

NS 

  

  

  

        

 

Private  3.01 1.13 60.26   

 

          

Total   3.07 1.12 61.50   

            
Source: Field survey 

 

 

To understand feelings towards unfinished work and absenteeism, three statements were analyzed. Regarding the judgment of a person  based 

on how well the person performs the job ,the mean score in public sector banks was found to be 4.11(82.22%) and in private sector 3.85 

(76.95%). The p value of 0.016 shows that there is significant difference between opinions elicited by respondents of both the banking sectors. 

With regard to unhappiness due to inability to complete work, private sector respondents have shown more unhappiness (mean 4.28) compared 

to public sector respondents (mean 3.94). When it comes to reducing priority to work, respondents of both banking sector have given similar 

responses with mean score of public sector being 3.10 (62.01%) and in private sector mean score is 3.01 (61.50%). The overall response of 

respondents of both banking sector towards unfinished job and absenteeism is 74%.The summarized statistically description of the four sub 

dimensions of Job involvement is shown in Table No.1.5 
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Table No.1.5: Descriptive statistics on sub dimensions of Job involvement 

 

Public Sector  Private sector  

Sub dimensions of Job Involvement  Mean  SD 

Percentage 

mean (%) Mean  SD 

% 

mean 

Response towards work  3.23 1.13 
64.6 

3.24 1.06 
64.8 

Expressions of  being Job involved   3.67 1.32 
73.4 

3.56 0.9 
71.2 

Sense of duty towards work  3.95 0.79 
79.0 

3.79 0.84 
75.8 

Feelings about unfinished work & absenteeism 3.72 0.94 

 

74.4 3.71 2.22 

 

74.2 
Source: Field survey 

 

In terms of sub dimensions of job involvement, Table no.1.5 indicates that the respondents of both banking sectors display moderate response 

towards work (mean= 3.23 public sector; mean= 3.24 private sector) but the standard deviation is high hence the response cannot be generalized 

to all the respondents. Respondents indicate relatively better expressions of being involved in their jobs compared to their response towards 

work (mean= 3.67 public sector; mean= 3.56 private sector). The expression of being involved in the job is relatively higher in case of public 

sector respondents compared to private sector respondents. Regarding ‘sense of duty towards work’, public sector respondents have respondent 

fairly with 79% (mean= 3.95) and private sector with 75.8% (mean= 3.79). Regarding unfinished work and absenteeism response from both the 

sectors are similar with mean score being 3.72.Among the four parameters only in case of “sense of duty towards work”, difference in the 

response between the two banking sectors can be noticed.   In the Chart No. 1.0, the statistics about sub dimensions of Job involvement is 

shown. 

 

Chart No.1.0: Descriptive statistics on sub dimensions of Job involvement 

 

 

 

The summative values of the four sub dimensions of Job involvement, gives a clear picture about the overall level of Job involvement. This is 

indicated in table no.1.6 given below. 

 

Table No. 1.6: Level of Job Involvement of respondents 

Sector  Frequency  Mean Std. Deviation  Percentile 

mean  

T value  P value  

Public 

sector  

189 3.62 0.36 72.47 1.69 0.092 

NS 

Private 

sector  

78 3.54 0.37 70.83 

Total  267 3.60  0.36 71.99   
Source: Field survey  

The Table No. 1.6 above table portrays that the level of job involvement in public sector respondents is 72.47 % (Mean ± Std. deviation: 3.62± 

0.36) and in case of private sector respondents it is 70.83% (Mean ± Std. deviation: 3.54± 0.37). The t- test reveals that there no significant 
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difference in the level of involvement of both the sectors as p value 0.092.  An overall analysis of the level of involvement of the all 267 

respondents shows that they are involved in their work but involvement level is not very high. 

 

Among the twenty statements used for arriving at conclusion about the level of involvement of respondents of both the sectors, the 

range of involvement staggered between 50% to 85%. In case of most of the statements, response rate was similar except for three statements.  

The statements are:“I have very strong ties with my present job which would be very difficult to break”- the analysis of the statements shows 

that the response rate of respondents in the public sector is 77%, where as in case of the private sector respondents the response rate is 68.46%. 

The second statement which shows difference of opinion among the two sectors is “I want to be a perfectionist when it comes to my work”, 

here the percentage mean of public sector respondents is 85.19% and private sector it is 79.23 %.  The least score was obtained for the 

statement –“I used to be more ambitious about my job than I am now”, with average score of respondents in public sector being 53% and in 

private sector it being 55%.  The overall analysis reveals that the mean scores of respondents of both the banking sectors are around 3.60 

indicating normal level of involvement. 

 

3.0 Findings based on Job Involvement 

The level of job involvement in public sector respondents is 72.47 % and in case of private sector respondents it is 70.83%. The t- test reveals 

that there is no significant difference in the level of involvement of both the sectors as p value 0.092.  An overall analysis of the level of 

involvement shows that they are involved in their work but involvement level is not very high. 

 In terms of sub dimensions of job involvement, the respondents of both the banking sectors display moderate response towards  work 

(mean= 3.23 public sector; mean= 3.24 private sector) but the standard deviation is high hence the response cannot be generalized to all 

respondents. 

 Respondents indicate relatively better expressions of being involved in their jobs compared to their response towards work (mean= 3.67 

public sector; mean= 3.56 private sector). The expression of being involved in the job is relatively higher in case of public sector respondents 

compared to private sector respondents.  

 Regarding ‘sense of duty towards work’, public sector respondents have respondent fairly with 79 % (mean=3.95) and private sector with 

75.8% (mean= 3.79).  

 Regarding unfinished work and absenteeism response from both the sectors is similar with mean score being 3.72.Among the four 

parameters only in case of “sense of duty towards work”, difference in the response between the two banking sectors can be noticed.    

 

Figure 1. Comparative Analysis of Job Involvement  

  

 

Using regression analysis the four sub dimensions of the job involvement was checked in order to arrive at the major dependents and degree of 

JOB INVOLVEMENT  

(72.47%) 

(PUBLIC SECTOR BANKS) 

EXPRESSION OF 

BEING INVOLVED 

(0.571) 

SENSE OF DUTY 

TOWARDS WORK 

(0.380) 

RESPONSE TOWARDS 

WORK (0.321) 

FEELINGS ABOUT 

UNFINISHED WORK 

AND ABSENTEEISM 

(0.226) 

JOB INVOLVEMENT 

(70.83%)   (PRIVATE 

SECTOR BANKS)  

FEELINGS ABOUT 

UNFINISHED WORK 

AND ABSENTEEISM 

(0.627) 

EXPRESSION OF 

BEING JOB INVOLVED 

(0.571) 

SENSE OF DUTY 

TOWARDS WORK       

( 0.401) 

RESPONSE TOWARDS 

WORK (0.252) 
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dependability.  The ANOVA test reveals that there is difference between the two banking sectors when it comes to analysis of the sub 

dimensions of job involvement. (p= 0.000 sig)(Appendix A). Keeping Job Involvement as the dependable variant, the four sub dimensions were 

studied and the results are depicted in Figure 1. It was inferred that the major predictor of JI in case of Public sector respondents was                     

‘Expressions of being involved’ with beta score of 0.571 where as in case of private sector it was ‘Feeling about unfinished work’ that affected 

JI the maximum with beta score of 0. 627. The respondents of both banking sectors were depending on different variables that influenced their 

degree of job involvement.  

 
The empirical enquiry about Job involvement of the banking industry highlights that level of involvement though similar (around 70%) for both 

the sectors in the forefront, a detailed analysis highlights that predictors of Job involvement vary sector to sector. In the overall analysis, it was 

found that the level of response towards the sub dimension “Response towards work” was the lowest, suggesting that there is scope for 

improvement. This sub dimension thrusts on the fact that, the employees are interested to perform their jobs, but the job is not interesting 

enough. This especially holds well in case of employees who are over qualified for the designation they hold. Example:  a Postgraduate working 

in the clerical cadre. If the banks could gradually depute an over qualified employee into that job which matches his competence, then there 

would be an increase in productivity. From the research work conducted, it can be concluded that much of the satisfaction of employees’ vests 

on the kind of training programmes conducted by the banks as they facilitate career advancement of the individuals. Most of the respondents 

opined that although the banks has impressive number of training programmes , the activities have not been able to effectively cater to the needs 

of the banking sector. Lack of proper training reduced the level of job involvement of the employees thus leading to job dissatisfaction. Thus, 

banks have to concentrate not on the usual “head count” oriented training programmes but on competence building processes. 

 Women will continue to play a dual role –at least that of a mother –for which organization will have to make necessary 

accommodations and provide the support mechanism. The role of motherhood is a natural phenomenon, and it has relevance to the society. If 

pressed too hard, the individual within women may opt out of motherhood to follow a career, which may not be in the interest of the society. 

Similarly, if women don not give quality time to their children, it will have direct repercussions on the future of the society. Therefore, 

childcare should be seen in a larger context and not just as some body’s personal responsibility. Banks should therefore recognize this fact and 

make necessary adjustments, which should not be treated as special privileges. For women employees with children below three years of age 

provision should be made for flexi timing and provision of break in service as per the convenience of the employees. Banks can also offer day 

care facilities, crèches and part time assignments, which would help the working women to perform their dual roles more effectively and 

efficiently with less stress. Such concerns shown by the banks will result in higher level of job satisfaction, involvement and commitment 

towards the banks. In conclusion, it can be said that working women constitute 16.43% of the female population of the country and 14% of this 

work in the organized sector (Census India : 1991), hence  due weightage have to be given to policies that foster the growth and sustenance of 

women in the banking sector.  
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Appendix A: 

 

 
 

 

 

 

 

Model Summary

.994
a
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b

.984

Model

1

1

Sector

Public

Private

R R Square

Predic tors : (Constant),  Feelings about unfinished

work, Response towards work,  Expressions of

being involved,  Sense of duty towards work

a. 

Predic tors : (Constant),  Feelings about unfinished

work, Response towards work,  Sense of duty

towards work, Express ions of being involved

b. 

ANOVA
c

23.617 4 5.904 3610.399 .000
a

.301 184 .002

23.918 188

10.266 4 2.567 1131.469 .000
b

.166 73 .002

10.432 77
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1

1
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a. 

Predictors: (Constant), Feelings about unfinished work, Response towards work, Sense of

duty towards work, Expressions of being involved

b. 

Dependent Variable: Job involvementc. 

Coefficients
a

.036 .032 1.125 .262

.247 .006 .321 38.355 .000

.341 .005 .571 63.752 .000

.265 .007 .380 38.110 .000

.138 .006 .226 24.002 .000

.035 .063 .545 .588

.248 .015 .252 16.170 .000

.297 .016 .329 18.673 .000
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Model

1

1

Sector

Public

Private

B Std. Error
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Abstracts 

The global consumption of fish and seafood has doubled since 1973 and is expected to increase by 25% by 2015. However, the 

environmental risks of seafood are enormous which include, water pollution, metal pollution and other bacterial pollution. So 

the quality of seafood is a major concern to food processors and public health authorities around the world.  Hazard Analysis 

Critical Control Point [HACCP] is a management system in which food safety is addressed through the analysis and control of 

biological, chemical, and physical hazards in seafood. In this paper, we propose an intelligent system to ensure the quality of 

seafood. The proposed intelligent system makes use of different knowledge bases to implement the processes of quality 

checking at all phases of seafood production. The system analyses the different lab test values with the guidelines in HACCP 

system, generates various reports and suggests suitable corrective measures. The reports generated by the system enables the 

concerned authorities to assess the quality of water/ice, salt, seafood, etc. The system also provides graphs displaying the 

acceptance/rejection rate of seafood from different landing centers and predicts the quality of raw materials of different landing 

centers using data mining algorithms. Ontology is defined as an explicit and specific description of domain knowledge. It 

describes the logical structure of a domain, its concepts and the relations between them. Ontology based systems are 

semantically rich and have better clarity compared to normal database systems. This enables information retrieval in a more 

meaningful way. This research will be a great achievement for Fisheries sector since this is the first of its kind based on 

ontology (knowledge base), an intelligent approach. The implementation of seafood ontology is also outlined in this paper.  

Protégé, an open source tool is used to implement the seafood ontology. 

 
Keywords: seafood, ontology, quality, Protégé, microbiological, chemical. 

1. Introduction 

Ontologies were introduced as the conceptual framework of semantic search in late 90’s. They are well known 

for many years in the Artificial Intelligence and Knowledge representation communities [14]. Ontologies are used 

to represent knowledge. It was initially proposed to model declarative knowledge for knowledge-based systems 

[15]. It is an abstract model which represents a common and shared understanding of a domain. The most popular 

definition of ontology was proposed by Gruber [16] who defined it as “…a formal, explicit specification of a 
shared conceptualization”. Domain knowledge is contained in the form of concepts, individuals belonging to these 

concepts and relationships between the concepts and, between concepts and individuals. Ontologies are the 

backbone of Semantic Web and they include the descriptions of classes, properties and their instances [9]. 
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Nowadays ontologies are being applied in a number of information retrieval systems to enhance the performance 

of such systems [17]. 

The quality of seafood is a major concern to food processors and public health authorities around the world. The 

rate of food-borne diseases is increasing day by day and thus there is an urgent need to improve the means of 

assuring the quality of food. Hazard Analysis Critical Control Point [HACCP] is a management system in which 

food safety is addressed through the analysis and control of biological, chemical, and physical hazards from raw 

material production, procurement and handling, to manufacturing, distribution and consumption of the finished 

product [1].  In December 1995 U.S. seafood regulation on HACCP has mandated every processor and importer to 

comply with HACCP from December 1997. Every seafood organization must implement HACCP at all stages of 

production in their establishment [2]. To maintain quality and safety of seafood, each organization are required to 

plan and implement detailed HACCP based process control (own check system), where needed, and to maintain 

necessary records [3]. The facility shall exercise proper controls at all stages of production / handling starting from 

raw material procurement to the final dispatch of the cargo and maintain records thereof. HACCP system has to be 

reviewed by the company at least once in a year or in case of any change in the product / process / source of raw 

material or in case of customer complaint [2]. Implementation of HACCP (own. check system) shall be monitored 

at all stages so as to ensure the quality and safety of the product [2]. Time/ temperature controls, shall be exercised 

at all stages of processing, storage and transportation of the material. Test reports pertaining to the quality and 

safety of the raw material, ingredients and the additives/ preservatives used shall be maintained by the processor.  

In this paper, we are proposing an ontology based system to ensure the quality of seafood, mainly those 

exported to other countries. Ontology can be defined as an explicit and specific description of domain knowledge. 

It describes the logical structure of a domain, its concepts and the relations between them. 

The rest of the paper is organized as follows: Hazards associated with the seafood is explained in the next 

section followed by the description of Ontology, Web Ontology Language [OWL] and Semantic Web Rule 

Language [SWRL]. Then the proposed model is explained followed by the benefits of ontology based model. The 

implementation of seafood ontology in Protégé is explained next. The ontology editor, Protégé and the Seafood 

Taxonomy is described here. The last section includes Conclusion and Future. 

2. Hazards Associated with Seafood 

Before discussing the quality assurance systems, this section briefly outlines the various disease agents 

associated with the consumption of seafood.  The main hazards are bacteria, virus, biotoxins, histamine poisoning, 

parasites, chemicals etc. [5]. 

2.1. Bacterial Hazards 

Clostridium botulinum, E.coli, Staphylcoccus aureus, Salmonella, Vibrio Cholerae (V.C), Vibrio 

Parahaemolyticus (V.P) are the main bacteria agents threatening the seafood [4,5]. C. botulinum is widely 

distributed in soil, aquatic sediments and fish. E. coli is the most common aerobic organism in the intestinal tract 

of man and warm blooded animals [6].  

2.2. Hazards of Virus 

Viral disease transmission to human via consumption of seafood has been known since the 1950's, and human 

enteric viruses appear to be the major cause of shellfish-associated disease. Their presence on seafood is purely as 

a result of contamination either via infected food handlers or via polluted water [10].  
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2.3. BioToxins 

Marine bio toxins are responsible for a substantial number of seafood borne diseases [Huss, 1994]. Paralytical 

shellfish poisoning (PSP), Diarrhetic shellfish poisoning (DSP), Neurotoxic poisoning (NSP), Amnesic shellfish 

poisoning (ASP) etc. are the main biotoxins [5]. 

2.4. Histamine Poisoning 

Histamine poisoning is a chemical intoxication following the ingestion of foods that contain high levels of 

histamine. Historically this poisoning was called scombroid fish poisoning because of the frequent association with 

scombroid fishes including tuna and mackerel [5]. The human body will tolerate a certain amount of histamine 

without any reaction.  

2.5.  Parasites 

All parasites of concern are transmitted to man by eating raw or uncooked fish products. The presence of 

parasites in fish is very common, but most of them are of little concern with regard to economics or public health 

[5].  

2.6. Chemical Hazards  

Inorganic chemicals such as antimony, arsenic, cadmium, lead, mercury, etc. and organic compounds such as 

polychlorinated biphenyls, dioxins, insecticides (chlorinated hydrocarbons) are real threats to different types of 

seafood [5]. 

3. Ontology Based Modeling  

3.1. Ontology and OWL [Web Ontology Language] 

Ontology is an explicit and formal specification of a conceptualization. Ontologies provide a shared 

understanding of a domain, a semantic interoperability. Ontology languages allow users to write explicit, formal 

conceptualizations of domain models. The main requirements of any ontology language are well-defined syntax, 

formal semantics, ability to express large class of ontologies and knowledge in a convenient way and the support 

of efficient reasoners. Ontologies are used to build knowledge bases. Ontology can be defined as an explicit and 

specific description of domain knowledge [6]. They store the structure of data and its relationships in the 

knowledge base. Using any ontology reasoner, the knowledge in the knowledge base can be reasoned. Ontologies 

provide formal semantics for the description of many concepts involved in the domain and relations between these 

concepts [7]. Ontology thus describes the logical structure of a domain, its concepts and the relations between them 

[8]. 

OWL was developed as an ontology language for constructing ontologies that provide high-level descriptions of 

Web content [19]. OWL can also represent data as instances of OWL classes referred to as individuals and it 

provides mechanisms for reasoning with the data and manipulating it [19]. OWL also provides a powerful axiom 

language for precisely defining how to interpret concepts in ontology [19]. 
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3.2. SWRL [Semantic Web Rule Language] 

Rule based systems are common in many domains. In order to standardize the rules, RuleML, the markup 

language was developed for publishing rules in WWW. An example is the Semantic Web Rule Language (SWRL), 

an expressive OWL-based rule language [18]. It is the rule language of Semantic Web.  SWRL includes a high-

level abstract syntax for Horn-like rules. SWRL allows users to write rules that can be expressed in terms of OWL 

concepts and that can reason about OWL individuals [18]. All these rules are saved as part of the corresponding 

ontology.  Like OWL, SWRL does not adopt the unique name assumption. SWRL Editor Tab within Protégé tool 

is used to create SWRL rules, edit existing SWRL rules, and read and write SWRL rules. SWRL is only a language 

specification; so to execute the rules, either a rule engine must be developed or the rules must be mapped to an 

existing rule engine. SWRL rule engine bridge extract SWRL rules and asserted knowledge from the ontology and 

gives to rule engine to execute.  Inferred knowledge can be saved back to ontology or display through an interface 

to the users. 

4. Proposed Model 

Figure 1 represents the proposed model. In the seafood processing life cycle, to ensure the quality of the 

seafood, tests are done at different stages. Raw material samples and samples from processed category, both are 

tested. Organoleptic, Chemical and Microbiological tests are performed on seafood samples based on the 

requirements of the country of export. Organoleptic tests involve testing using human senses of sight, smell, touch, 

taste etc. These tests check the raw material and finished product samples to ascertain the freshness and other 

organoleptic qualities of the product. Sanitation tests include testing salt, water and ice used in seafood processing, 

the processing tables used in the company, the workhands etc. A vital point of seafood processing chain is 

evaluating the microbial quality of seafood. Seafood microbiological quality assessment depends greatly on the 

processing conditions within the seafood chain. Total Plate Count (TPC), E.coli, Staphylcoccus aureus, 

Salmonella, Vibrio Cholerae (V.C), and Vibrio Parahaemolyticus (V.P) are the main micro-organisms threatening 

the seafood [4,5]. The presence of chemicals such as heavy metals, pesticides, antibiotics, indicator parameters etc. 

is also checked in seafood. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Ontology Based Model 
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The results of these tests are input to our model to perform analysis. This analysis is done with the help of 

Seafood Ontology. Information about different types of fishes, types of products, test types, test specifications etc. 

are stored in the ontology.  The test specifications are represented in the form of SWRL.  The analysis is done by 

executing the rules in the ontology. Drools Rule Engine is used to execute the rules. SWRL rules and the relevant 

OWL knowledge are transferred to the Drools Engine and the rules are executed by the engine. The knowledge   

inferred by the rule engine can be transferred to the existing OWL knowledge. This creates an instance of Seafood 

ontology, which is the Hazard analysis report.  Depending on the hazards, either warning can be generated to the 

processor or appropriate control measures can be taken. The reports generated by the system enables the concerned 

authorities to assess the quality of water/ice, salt, seafood, etc. The system also provides graphs displaying the 

acceptance/rejection rate of seafood from different landing centers and predicts the quality of raw materials of 

different landing centers using data mining algorithms. 

5. Benefits of the Proposed Model 

Ontologies are the back bone of the model. Quality Reports of products from different landing centers are stored 

in the system. So when a particular product’s quality report is generated, the system will also compare the results 

in the report with the values already stored in the system for that particular product. For example, if the product 

tested was Cuttle Fish from location “A”, the system checks the quality of the same product from the same location 

in the past. If there is a big difference between the values currently generated and the past values, the system can 

alert the technologists to check the test procedure or repeat the tests again.   

Our system gains enough knowledge about the quality of seafood from different landing centers. So using this 

knowledge the system can notify the seafood processor about the quality of a particular product from a particular 

landing center. For example, if a raw material has been purchased from landing centers “A” and “B”, and if the 

quality of material from “A” has been found low compared to the one from “B” more number of times, system can 

generate warning reports about the landing center “A”. 

6. IMPLEMENTATION OF SEAFOOD ONTOLOGY 

6.1. Protégé  

Seafood ontology is implemented using Protégé tool. Protégé is a free, open-source platform developed by 

Stanford University that provides a growing user community with a suite of tools to construct domain models and 

knowledge-based applications with ontology [11, 12, 13]. Further, Protégé can be extended by way of a plug-in 

Architecture and a Java based Application Programming Interface for building knowledge-based tools and 

applications [14]. The Seafood ontology has been defined in Web Ontology Language [OWL], and Protégé is used 

to model the ontology. 

6.2. Seafood Taxonomy 

Taxonomies help to organize the domain knowledge. It is a hierarchical structure. Once the taxonomy is 

defined, ontologies are able to express how the terms defined in the taxonomy are related to each other.  They 

capture the relationships between the concepts defined in the taxonomy. Figure 2 represents the seafood taxonomy. 

Country, Fish, Product, Test etc are the main classes defined in the ontology. These classes describe the domain 

concepts. All classes are inherited from owl: Thing class. 
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Fig. 2. Seafood Ontology: classes and subclasses 

6.3. Class Instances 

Each class includes a collection of individuals or instances. For example, figure 3 represents the instances of the 

subclass ‘Cephalopods’. 

 
Fig. 3. Cephalopods subclass with individuals 

7. Conclusion and Future 

Ontology provides a shared and common understanding of a domain that can be communicated across people 

and application systems. Ontologies are able to define relationships, semantics, enhanced clarity, all of which 

collectively enable information retrieval in a meaningful way. In this paper, we proposed an ontology based system 

model to enhance the quality of seafood.  The future work includes the implementation of ontology based quality 

assurance system in Java. 

 



Vinu P.V. et.al. 

3  © Elsevier Publications 2014   

References 

[1] Executive Instructions for Approval And Monitoring of Fish & Fishery Products for Export, Export Inspection Council of India, 

Document No. EIC/F&FP/Ex.Inst./March /Issue 4 (2012) 

[2] Seafood Processing Standard, Food Safety Management Component, Issue 2 Revision 1 November (2009) 

[3] Fish and Fishery Products Hazards and Controls Guidance: 4th Ed. November, U.S. Department of Health and Human Services 

(2011). 

[4] Dr. Félix Amárita, AZTI-Tecnalia, Food Research Division, Spain, Methods for Microbiological Quality Assessment of Seafood, 

(2007). 

[5] H. H. Huss, Assurance of Seafood Quality, Fisheries Technical Paper 334, Ministry of Fisheries, Denmark, (1994). 

[6] Davies J, Fensel D, Harmelen F, Towards the semantic web, Ontology driver Knowledge Management , Wiley & Sons Ltd, (2003). 

[7] Vinu P.V., Sherimon P.C., Reshmy Krishnan, Development of Seafood Ontology for Semantically Enhanced Information Retrieval, 

International Journal of Computer Engineering & Technology (IJCET), Volume 3, Issue 1, January- June, pp. 154-162(2012) 

[8] Sandeep Chaware, Srikantha Rao, Integrated Approach To Ontology Development Methodology With Case Study, International 

Journal of Database Management Systems ( IJDMS ) Vol.2, No.3, August (2010) 

[9] Vinu P.V., Sherimon P.C., Reshmy Krishnan, Knowledge - Base Driven Framework for Assuring the Quality of Marine Seafood 

Export, International Journal of Artificial Intelligence and Knowledge Discovery, Vol 2, Issue 3, July (2012) 

[10] Matt-Mouley Bouamrane.: Development of ontology for a preoperative risk assessment clinical decision support system, 22nd IEEE 

International Symposium on Computer-Based Medical Systems, (2009) 

[11] David Zacacagnini.: Design of a Goal Ontology for Medical Decision Support, Thesis Report, (2005) 

[12] Sherimon P.C., Vinu P.V., Reshmy Krishnan, Youssef Takroni.: Developing Survey Questionnaire Ontology for the Decision 

Support System in the Domain of Hypertension, IEEE SouthEast Conference, Florida, April 4-7, (2013.) 

[13] Sherimon P.C., Vinu P.V., Reshmy Krishnan.: Development Phases of Ontology for an Intelligent Search System for Oman 

National Transport Company, International Journal of Research and Reviews in Artificial Intelligence – IJRRAI, Vol 1, No.4, 

December, pp 97-101, ISSN: 2046-5122, (2011) 

[14] Rajendra Akerkar, Foundations of the Semantic Web, Narosha Publishing House, (2009) 

[15] Haya El-Ghalayini, E-Course Ontology for Developing E-Learning Courses, Developments in E-systems Engineering, 978-0-7695-

4593- 6/11 IEEE, (2011) 

[16] T.Gruber, “A translation approach to portable ontologies”. Knowledge Acquistion, vol.5(2), pp.199-220,(1993) 

[17] Thusitha Mabotuwana, Jim Warren, “An ontology-based approach to enhance querying capabilities of general practice medicine for 

better management of hypertension”, Artificial Intelligence in Medicine, Volume 47, Issue 2 , Pages 87-103, October (2009) 

[18] Martin J. O’Connor, Ravi Shankar, Csongor Nyulas, Samson Tu, Amar Das, Developing a Web-Based Application using OWL and 

SWRL, AAAI Spring Symposium Series, Palo Alto, California,(2008 ) 

[19] http://protege.cim3.net/cgi-bin/wiki.pl?SWRLLanguageFAQ 

 



Proceedings of "The 2nd International Conference on Applied Information and Communications 

Technology" - ICAICT 2014 

 

ISBN: XXXXXXXXXXXX 

 

 

 

© Elsevier Publications 2014   

An Excel-based decision support system for job hazard analysis 

using fuzzy logic 

Emmanuel A. Gonzalez
a,
*, Alexander C. Remacha

a
 and Arnold N. Santos

b
 

aJardine Schindler Elevator Corporation, 8/F Pacific Star Bldg., Sen. Gil Puyat Ave. cor. Makati Ave., Makati City 1209 Philippines 
bArnold N. Santos, Department of Mathematics & Computer Science, Modern College of Business and Science, PO Box 100, Muscat 133 

Sultanate of Oman 

Abstracts 

This paper presents a decision support system that helps in performing job hazard analysis by assigning the occurrence and 

consequence values, which in turn will result in an evaluation of the risk value as well as a recommendation. The software-

based tool was designed considering the fact that each and every expert has his own personal and perceptual assessment on the 

how “small” or “big” the occurrence, consequence and risk values are. Such uncertainty is addressed using a Mamdani-type 

fuzzy logic inference system where assessments from a number of experts were used to calibrate the decision support system. 

The result of this development is a software platform that could be used by any risk assessor either in the office or on site. 

 

Keywords: Job hazard analysis, risk assessment, fuzzy logic, decision support system; 

1. Introduction 

Job hazard analysis (JHA) is a very important tool in determining the risk values of hazards founds on sites, 

particularly those having high values of risks such as construction and industrial sites [1-3]. The purpose of JHA is 

to evaluate how the hazard can affect the system and the people surround it. Ideally, JHA is used in conjunction 

with other tools such as root cause analysis (RCA) and failure modes and effects analysis (FMEA) [4-5] in 

determining engineering, administrative, work practice and personal protective equipment control actions to further 

minimize the total risk value associated with the hazard. However, despite of these well-known tools in quality 

control and occupational safety, the determination of the risk value associated with a hazard may be miscalculated 

and if such case happens, this could pose severe consequences later. 

Hazards are considered sources of energy that could result in a near miss or accident, and the risk values 

assigned to these hazards may be evaluated in many ways.  However, in its basic form, risk values can be computed 

using the simple relationship 
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 R OC  (1) 

 

where  1,10R  is the risk value of the hazard,  1,10O  is the probability of occurrence for a near miss or 

accident related to the hazard which is mostly referred and derived from a priori statistics, and  1,10C   is the 

consequence value in the form of how severe the near miss or accident will be if it happens—also mostly referred 

and derived from a priori statistics. The decision D  will be based on the risk value R  which has values that are 

linguistic in nature. 

From Eq. (1) the maximum risk value that could be obtained is 100.0, but such value could be normalize in such 

a way that the maximum risk value will only be at 10.0. Another point is that the minimum value of the risk, 

probability of occurrence and consequence is at unity indicating near-zero-percent probability and a severity which 

is negligible, respectively. The typical linguistic terms assigned to some particular occurrence, severity and risk 

values are shown in Table 1.  

 

Table 1. Typical linguistic terms assigned to different occurrence, severity and risk values. 

Value Occurrence Severity Risk Value 

1 “Never happened statistically” “No effect” “Continue working” 

2 Unassigned Unassigned Unassigned 

3 Unassigned Unassigned “Work with care” 

4 Unassigned “Slight injury” Unassigned 

5 “Statistically happens half of the time” Unassigned “Assess before work” 

6 Unassigned Unassigned Unassigned 

7 Unassigned Unassigned “Work with supervisor” 

8 Unassigned “Severe injury” Unassigned 

9 Unassigned Unassigned “Stop work!” 

10 “Always happen statistically” “Death!” Unassigned 

 

The problem addressed here is the need to have a simple-yet-effective tool that could be used in performing 

simple job hazard analysis. Although it is still the user’s prerogative to decide on the action that needs to be done to 

address these hazards, the use of such software-based tool as a decision support system is still valuable.  

There are also literature available related to the approach of using fuzzy logic for job hazard analysis and the 

readers are redirected to the following papers for additional information: [4,6-7]. 

2. Fuzzy Modeling of Expert’s Understanding 

Fuzzy logic is a very effective tool in dealing with uncertainties and vagueness through the use of fuzzy set 

theory. The idea is to have membership functions that could represent the values of a term represented 

linguistically. The readers are referred to [8-9] for introductory discussions on fuzzy logic and fuzzy set theory. 

Each expert’s perspective on the values of occurrence, severity and risk values used to calibrate the decision 

support system were captured in order to come up with a rather straightforward inference system. Since the 

linguistic values and their ranges may vary from expert to expert, it is important to capture them individually. Each 

expert was asked to give ranges of values for the following linguistic variables “occurrence”, “severity”, “risk 

value” and “decision” having the following linguistic terms:  

 

  Rare, Unlikely, Possible, Likely, Almost CertainO   (2) 

  Insignificant, Minor, Moderate, Major,SevereC   (3) 

  Low, Moderate, High, ExtremeR   (4) 
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  Continue working, Work with care, Assess before work, Work with supervisor, Stop workD   (5) 

 

For each linguistic variable, a fuzzy membership function for each linguistic term is established by aggregating the 

chosen ranges of each expert. The resulting membership functions for the linguistic variables in Eqs. (2)-(5) are 

shown in Figs. 1 to 4, respectively.  

 

The mapping between the input linguistic variables O  and C  to R  and D  is done with the use of the 

Mamdani-type [10-11] fuzzy inference engine having a rule base also derived from the inputs from the experts. 

The calibration is done by asking each expert to complete the rule base table in the form of implications 

 

 O C R  , (6) 

 

and 

 
 
                                 Fig. 1. Membership functions derived for the linguistic variable “Occurrence”. 
 

 

 
                                 Fig. 2. Membership functions derived for the linguistic variable “Consequence”. 

 



 Gonzalez, E. A., Remacha, A. C., & Santos, A. N. 

© Elsevier Publications 2014   4 

 

 R D . (7) 

 

Eq. (6) represents a simple logical implication with O  and C  being the antecedents and R  being the 

consequence, while Eq. (7) represents a one-is-to-one fuzzy implication between R  and D . The resulting 

aggregated rules forming the final rule base is shown in Table 2. The relationship in (7), on the other hand, is 

derived by identifying linguistic term in D  having the high membership value from the rules in the rule base that 

has “fired”. 

 
 
                                 Fig. 3. Membership functions derived for the linguistic variable “Risk Value”. 
 

 

 
                                 Fig. 4. Membership functions derived for the linguistic variable “Decision”. 
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3. The Risk Evaluator System and an Example 

The resulting risk evaluator decision support system is shown in Fig. 5. The interface is design to accept both 

occurrence and consequence values between 1.0 to 10.0 and the system shall automatically compute the risk value 

and the recommendation. 

 

 

 

 

 

 

 

 

 

Table 2. Final rule base derived by aggregating various rule bases from various experts. 

Rule # Occurrence Consequence Risk Value 

1 “Rare” “Insignificant” “Low” 

2 “Rare” “Minor” “Low” 

3 “Rare” “Moderate” “Moderate” 

4 “Rare” “Major” “High” 

5 “Rare” “Severe” “Extreme” 

6 “Unlikely” “Insignificant” “Low” 

7 “Unlikely” “Minor” “Low” 

8 “Unlikely” “Moderate” “Moderate” 

9 “Unlikely” “Major” “High” 

10 “Unlikely” “Severe” “Extreme” 

11 “Moderate” “Insignificant” “Low” 

12 “Moderate” “Minor” “Moderate” 

13 “Moderate” “Moderate” “Moderate” 

14 “Moderate” “Major” “Moderate” 

15 “Moderate” “Severe” “Extreme” 

16 “Likely” “Insignificant” “Moderate” 

17 “Likely” “Minor” “Moderate” 

18 “Likely” “Moderate” “High” 

19 “Likely” “Major” “High” 

20 “Likely” “Severe” “Extreme” 

21 “Almost certain” “Insignificant” “Low” 

22 “Almost certain” “Minor” “Low” 

23 “Almost certain” “Moderate” “Moderate” 

24 “Almost certain” “Major” “High” 

25 “Almost certain” “Severe” “Extreme” 

 
 

Fig. 5. Excel-based human-machine interface of the risk evaluator decision support system. 
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As an example, consider a situation in which a technician is required to perform major repair works on top of 

an elevator car having no fall restriction barricades around it. It is assumed that the technician has all the 

administrative and personal protective equipment (PPE) controls required to do the job, and the task now is to 

assess if the job must continue or not. From available statistics, it was found that the probability of occurrence of 

falling due to the inavailability of having barricades but with the technician having the required PPE is quite rare 

with an equivalent theoretical value 3.5. Furthermore, it was also found that consequence of falling could result in 

severe injuries even if the PPE is available, having a theoretical value of 7.8. Inputting these values in the decision 

support system results in a risk value of 4.50, with the recommendation of “Assess before work”. Therefore, if the 

technician will allow full confidence in the decision support system, then the technician has to assess first the 

situation and the hazard surrounding him before conducting major repair works at the car top. 

Conclusion 

In this paper, we presented a decision support system that could help in evaluating the risk value and provide 

recommendations given a certain job hazard. With the values of occurrence and consequences given, the risk value 

is computed using a Mamdani-type fuzzy logic engine which is calibrated using data gathered from experts’ 
individual perceptions on how “small” or “big” the occurrence, consequence and risk values are. The resulting 

platform is an Excel-based software that could be used by any person performing hazard analysis and risk 

assessment. 
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ABSTRACT 

In this study we have conducted an exhaustive survey 

of SAR image thresholding methods with a view to 

categorize them, express them under a uniform 

notation, indicate their differences or similarities, and 

finally as a basis for performance comparison.  They 

have been categorized into six groups according to 

the information they are exploiting, such as: 

Histogram shape-based methods, clustering-based 

methods, entropy-based methods, object attribute-

based methods, spatial methods and local methods. In 

total 44 SAR image finalization methods are 

summarized. 

 

Keywords: Segmentation, binary thresholding, 

entropy, attribute, clustering. 

 

1. INTRODUCTION 

In many applications of SAR image processing, the 

gray levels of pixels belonging to the object are quite 

different from the gray levels of the pixels belonging 

to the background. Thresholding becomes then a 

simple but effective tool to separate objects from the 

background. Examples of thresholding applications 

are document SAR image analysis where the goal is 

to extract printed characters  [1], [2], logos, graphical 

content, musical scores, map processing where lines, 

legends, characters are to be found [3], scene 

processing where a target is to detected [4], quality 

inspection of materials [5], [6]. Other applications 

include cell SAR images [7], [8] and knowledge 

representation [9], segmentation of various SAR 

image modalities for non-destructive testing (NDT) 

applications, such as ultrasonic SAR images in [10], 

eddy current SAR images [11], thermal SAR images 

[12], X-ray computed tomography (CAT) [13], laser 

scanning confocal microscopy  [13], extraction of 

edge field [14], SAR image segmentation in general 

[15], [16], spatio-temporal segmentation of video 

SAR images [17] etc. 

 

The output of the thresholding operation is a binary 

SAR image whose gray level of 0 (black) will 

indicate a pixel belonging to a print, legend, drawing, 

or target and a gray level of 1 (white) will indicate 

the background.  

 

The main difficulties associated with thresholding 

such as in documents or NDT applications occur 

when the associated noise process is non-stationary, 

correlated and non-Gaussian. Other factors 

complicating thresholding operation are ambient 



illumination, variance of gray levels within the object 

and the background, inadequate contrast, object 

shape and size non-commensurate with the scene. 

Finally the lack of objective measures to assess the 

performance of thresholding algorithms is another 

handicap. In fact most authors limit themselves to the 

visual inspection of a few test cases.  

 

A document SAR image analysis and recognition 

system includes several SAR image processing 

techniques, beginning with digitization of the 

document and ending with character recognition and 

natural language processing. Thresholding is one of 

the first low-level SAR image processing techniques 

used, before document analysis step, for obtaining a 

binary SAR image from its gray scale one. The 

thresholding step can be quite critical in that it will 

affect the performance of successive steps such as 

segmentation of the document into text objects, and 

the correctness of the OCR (optical character 

recognition). Improper thresholding causes blotches, 

streaks, erasures on the document confounding 

segmentation and recognition tasks. The merges, 

fractures and other deformations in the character 

shapes as a consequence of incorrect thresholding are 

known to be the main reasons of OCR performance 

deterioration. In turn thresholding algorithms depend 

on a multitude of factors such as the gray level 

distribution of the document, local shading effects, 

the presence of denser, non-text components such as 

photographs, the quality of the paper etc. 

CATEGORIES and PRELIMINARIES 

 

We categorize the thresholding methods in six groups 

according to the information they are exploiting. 

These categories are: 

1. Histogram shape-based methods where the peaks, 

valleys and curvatures of the smoothed histogram 

are analyzed. 

2. Clustering-based methods where the gray level 

samples are clustered in two parts as background 

and foreground (object) or alternately are 

modeled as two Gaussian distributions. 

3. Entropy-based methods result in algorithms, for 

example, that use the entropy foreground-

background regions, the cross-entropy between 

the original and binarized SAR image etc.  

4. Object attribute-based methods search a measure 

of similarity between the gray-level and binarized 

SAR images, such as fuzzy similarity, shape, 

edges, number of objects etc.  

5. The spatial methods use the probability mass 

function models taking into account correlation 

between pixels on a global scale.  



6. Local methods do not determine a single value of 

threshold but adapt the threshold value depending 

upon the local SAR image characteristics.  

In the sequel we use the following notation. The 

histogram and the probability mass function (pmf) of 

the SAR image are indicated, respectively, by h(g) 

and  by p(g), g = 0...G, where G is the maximum 

luminance value in the SAR image, typically 255 if 

8-bit quantization is assumed. If the gray value range 

is not explicitly indicated as [gmin, gmax] it will be 

assumed to extend from 0 to G. The cumulative 

probability function is defined as 
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is assumed that the pmf is estimated from the 

histogram of the SAR image by normalizing to the 

number of samples at every gray level. In the context 

of document processing, the foreground (object) is 

the set of pixels with luminance values less than T, 

while the background pixels have luminance value 

above this threshold. In NDT SAR images the 

foreground area may consists of darker (more 

absorbent, denser etc.) regions or conversely of 

shinier regions, for example that hotter, more 

reflective, less dense etc. regions. In contexts where 

the object appears brighter than the background the 

definitions of the foreground and background will be 

simply toggled.  

 

The foreground (object) and background pmf's will 

be expressed as Tg   gp f 0),( , and 

,1),( GgTgpb   respectively, where T is the 

threshold value. The foreground and background area 

probabilities are calculated as:  
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The Shannon entropy parametrically dependent upon 

the threshold value T for the foreground and 

background is formulated as:  
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The sum of these two is expressed as 

)()()( THTHTH bf  . When the entropy is 

calculated over the input SAR image distribution p(g) 

(and not over the class distributions), then obviously 

it does not depend upon the threshold T and hence is 

expressed simply as H. For various other definitions 

of the entropy in the context of thresholding, with 

some abuse of notation, we will use the same 

symbols of Hf(T) and Hb(T).  



HISTOGRAM SHAPE-BASED 

THRESHOLDING METHODS 

 

This category of methods achieves thresholding 

based on the shape properties of the histogram. 

Basically two major peaks and an intervening valley 

is searched for using such tools as the convex hull of 

the histogram, or its curvature and zero crossings of 

the wavelet components. Other authors try to 

approximate the histogram via two-step functions or 

two-pole autoregressive smoothing.  

Shape_ Rosenfeld: Shape-based thresholding of 

Rosenfeld  

This method is based on obtaining the convex hull, 

Hull(g), of the pmf and analyzing the concavities of 

h(g) vis-à-vis the convex hull, that is the set theoretic 

differences |Hull(g) – p(g)|. When the convex hull of 

the pmf is calculated the deepest concavity points 

become candidates for a threshold. The selection 

among these concavities is based upon some object 

attribute feedback, such as low busyness of the 

thresholded SAR image, resulting in:  

.s smoothnesobject and  gHullgpT })]()(max[max{|arg 
    

Other variations on the theme are in Weszka [20] ,  

We found that the deepest concavity point works best 

as a threshold irrespective of object smoothness. 

Halada and have also considered histogram concavity 

analysis. Sahasrabudhe and Gupta have addressed the 

histogram valley-seeking problem. More recently 

Whatmough has improved on this method by 

considering the exponential hull of the histogram. 

CLUSTERING BASED THRESHOLDING 

METHODS  

 

In this class of algorithms the gray level data 

undergoes a clustering analysis with the number of 

clusters being set to two. Alternately the gray level 

distribution is modeled as a mixture of two Gaussian 

distributions representing, respectively, the 

background and foreground regions.  

This method was one of the first iterative schemes 

based on two-class Gaussian mixture models. At 

iteration n, a new threshold Tn is established using the 

average of the foreground and background class 

means: 

n
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ENTROPY-BASED THRESHOLDING 

METHODS 

This class of algorithms exploits the entropy of the 

distribution of the gray levels in a scene. The 

maximization of the entropy of the thresholded SAR 

image is interpreted as indicative of maximum 

information transfer. Other authors try to minimize 



the cross-entropy between the input gray-level SAR 

image and the output binary SAR image as indicative 

of preservation of information.  

Pun considers the gray level histogram as a G-symbol 

source where all the symbols are statistically 

independent. The ratio of the a posteriori entropy 

)))(1log(())(1())(log()()(' TPTPTPTPTH   

as a function of the threshold T to that of the source 

entropy 
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THRESHOLDING ALGORITHMS BASED ON 

ATTRIBUTE SIMILARITY 

The algorithms considered under this category select 

the threshold value based on some similarity measure 

between the original SAR image and the binarized 

version of the SAR image. These attributes can take 

the form of edges, shapes, or one can directly 

consider the original gray-level SAR image to binary 

SAR image resemblance. Alternately they consider 

certain SAR image attributes such as compactness or 

connectivity of the objects resulting from the 

finalization process or the coincidence of the edge 

fields.  

CONCLUSION 

We have conducted a thorough survey of 

thresholding algorithms.  To understand parallelisms 

and complementarities between the various methods 

we have found it convenient to categorize them into 

six classes on the basis of information they are 

exploiting. Notice that only bilevel thresholding 

algorithms are considered in this study, as their 

extension to multilevel thresholding and their 

performance comparisons deserve a further separate 

study. This review forms the basis for several studies, 

as for example their performance assessment in 

different tasks as in [18]. 
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Abstracts 

This paper presents the results of an investigation, and optimization of scheduling system in Sohar University 

(as case study) using the genetic algorithm (GA). This work was done during PG dissertation in Middle East 

College, Muscat. GA techniques are useful for solving real-world scheduling problem such as timetable 

which is a complex work and usually done manually. This work focusses on scheduling courses timetable to 

allocate events (time, subject, and lecturer) in an appropriate way by using the available resource and assists 

to avoid conflicts. The algorithms explored different operator of GA such as crossover, mutation, and 

selection mechanism that’s applied to set of chromosomes. The testing has been produced using different 

parameters of population size, crossover, and mutation probability. Two point crossovers implemented to the 

timetable to obtain the optimal solution using various probabilities of crossover. The result shows the rate of 

crossover and mutation equal to 100 performed best optimal solutions. This paper recommended to enhance 

the fitness function and used different selection mechanism to the algorithm. 

Keywords: Timetable problems, Genetic Algorithm (GA), Non-deterministic Polynomial (NP) 

1. INTRODUCTION    

The computers of fifth generations are dealing with Artificial Intelligence techniques to 

the optimization solution in decision-making and many more purposes. The GA is one of artificial 

intelligence and modern methods that resolve complex issues such as scheduling time tables. GA 

was developed by John Holland in 1975. The GA can be used to find solution for complex issues, 

being large and having the largest number of alternative solutions, involved in many areas to give 

an initial solution of the matter or to improve the solution for the problems that have been already 

existed. GA can be used in many areas including Machine Learning, Image Processing, Neural 

Network and Optimization.  

The most common problem in educational institute is the timetable problem. It is considered as 

Non-deterministic Polynomial (NP) problem. There are a different number of timetable problems 

in the literature based on the type of institute. There are three main classifications of timetable 

presented by Schaerf [1] as follows: 

1. Subject timetable: It is concerned with the scheduling for the lecturer per semester at the 

university. It considers about minimizing the confliction of lecturer classes and common 
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student group. That means, the student group cannot have more than one subject, and no 

lecturer is allocated to more than one class at the same time. 

2. School timetable: It is concerned with the weekly class scheduling and avoids any 

teacher to meet more than one class at the same time. 

3. Examination timetable: It is concerned with the scheduling of the exams for the 

university subjects and avoids overlapping of subjects. 

Sohar University uses manual way to design timetable then enters it into the E - register system 

Since, this manual process is frustrating and time consuming, there was a requirement to apply  

modern computing techniques to automatically generate the timetable. In this paper, Genetic 

Algorithm has been used for the investigation and optimization of timetable scheduling system in 

Sohar University.  

2. Background 

The timetable scheduling problem is common to all educational institutions. Main requirement 

is to eliminate or at least minimize the number of conflicts in the timetable. Sohar University is 

also having the same problem to schedule teachers, students, and classes to fully utilize all 

available resources. It is a regular practice for administrators to prepare and design timetable 

before students start their new semester. Class timetable was done manually, where the schedule 

has been generated one month earlier before next semester start. The class timetabling should 

focus on the aspects of place, time, subject, time-slot, and teacher. For most of the scheduling 

problems it has been shown that they are NP-hard, and that they cannot be solved in polynomial 

time using a deterministic algorithm [2].  

 

GA is a nature inspired search and optimization technique. It works on the set of population in the 

form of chromosomes. In the timetable, certain factors called hard constraints should be 

considered like working day hours, time slot, class, subject, and student group and teacher 

availability. The hard constraints should be considered when it comes to design a timetable in a 

way that the overlapping between classes, teacher or student group can be avoided. Thus, the GA 

will assist the educational institutes to generate a timetable in less time with more accuracy and 

efficiency [3]. 

The objectives of this paper are the given below:  

1. To propose a suitable methodology and efficient algorithm in solving scheduling 

problem. 

2. To develop a framework of the GA in a timetable system of Sohar University as Case 

Study. 

3. To evaluate the performance of the proposed system.  

3.  Related Work 

Timetable problem is a case of schedule problem. Scheduling timetable contains of teachers, 

numbers of students, and classroom into a fixed set of periods. An optimal schedule would be 

where no students, teacher or classroom is used more than once at any given time. The problem of 

the timetable can describe as finding a schedule where the classroom, teachers, and student's 

combination within the same period have a minimal number of overlapping elements. Therefore, 

automatic generation of timetables is an essential requirement. A good survey on automatic 

timetabling is given in [1]. A good literature survey on timetabling techniques is given by Sandhu 

[4] in his thesis. He discussed various techniques and algorithms used in timetabling generations. 

GA is one of the most popular optimal solutions for scheduling [5, 6].  GA is a heuristic algorithm 

based on natural selection, and evolution [7]. The GA is a nature inspired search and optimization 
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techniques. It works with a set of solutions called population, which are represented by 

chromosomes. The solutions from one population are taken to new and better population. The 

selection of parents is taken in the form of new solutions (offspring), which is based on their 

fitness value. The better fitness of a parent, the more chances they can survive and reproduce. This 

process is repeated until a feasible solution is found or it meets termination criteria [8]. The 

detailed concepts and applications of GA can be found in [9]. 

Ehsan, Zahra, and Mohammad [10] examined the course scheduling in the Islamic Azad 

University of Iran as real system. They used hybrid algorithm for satisfying all the constraint of 

generating the timetable automatically.  Chinnasri et al. [11] compares and evaluated   between the 

operators of Partially Matched crossover (PMX), Cycle crossover (CX), and Order crossover (OX) 

using GA for University Course Timetabling Problem (UCTP). They investigate real UCTP at 

Rangsit University, Thailand, to identify the different probability of mutation, crossover with 

different number of generations. In their case study, they got various results, which show that OX 

works more effective than others for generating realistic timetable for the course and CX is a good 

operator in finding feasible and optimal timetable. 

Lukas et al, [12] proposed a method for solving this time table problem by using genetic algorithm 

combined with heuristic search. The role of genetic algorithm is to determine the sequence of all 

courses to be scheduled in one group, whereas the role of heuristic search is to determine time 

slots used to schedule the courses. They applied their approach for timetabling in university of 

Peliata Harapan. 

4. Methodology and Algorithm 

The development is classified into five phases. The flows of the phases are problem 

identification, theory building, system development, experimentation and discussion and 

evaluation. The figure 1 illustrates the methodology used in this paper: 

 

Fig 1: Methodology approach for class timetable 

In the real practice, the methodology shown in Figure 1 is an iterative approach across of phases. 

The strength of this methodology is the ability to track the changes through the process. There are 

four main elements which are considered during the design of timetable for Sohar University: 

1. Lecturer 

2. Subject 

3. Classroom/lab 

4. Time-slot 

The following information is considered into the timetable for each semester: 
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 Subject name with its credit hours and belong to which levels and faculty. 

  Flags indicated it’s compulsory or pre-request, subject to another subject. 

 Consider about available time -slot and the room availability with its capacity, also 

mention that the class used to be as classroom or labs.  

 Each time -slot associated with its day and time. 

The Sohar University timetabling involves decision making, and achieving the overall objectives 

based on a set of constraints, and available resources. Thus, a feasible solution must group all the 

lectures, classes, and rooms together to produce the timetable that fulfils a set of constraints. 

Generally, there are two types of constraints: Hard and soft constraints. These constraints need to 

produce optimal solutions. Hard constraint is a constraint that is inviolable (rigidly enforce) and 

must be satisfied in to create a feasible solution. On the other hand, soft constraints are those that 

are desirable but not essential. It is usually impossible to satisfy all soft constraints. Thus, the 

acceptance of a feasible solution depends on the degree to which soft constraints are needed to be 

satisfied. The hard constraints for University timetabling are identified as follows:  

1. No student has more than one class at the same time. ∀(𝑖, 𝑗), 𝑖 ≠ 𝑗, ∆ ( 𝑆𝑖  ≠, 𝑆𝑗,∆ 𝑇𝑆𝑖    ≠  𝑇𝑆𝑗  , 𝑤ℎ𝑒𝑟𝑒  𝑅𝑖, ≠ 𝑅𝑗,) 

2. No lecturer can teach more than one class at the same times. 

3. No lecturer can be in two classes as the same period. ∀(𝑖, 𝑗), 𝑖 ≠ 𝑗, ∆ ( 𝐿𝑖  ≠, 𝐿𝑗, ∆ 𝑇𝑆𝑖    ≠  𝑇𝑆𝑗  ) 
4.  Consider room availability and  the number of students register  for the subject: ∀𝑖, 𝑠𝑡𝑢𝑑𝑒𝑛𝑡𝑟𝑒𝑔𝑠𝑖𝑡𝑒𝑟( 𝑆𝑖  ) ≤ 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 ( 𝑅𝑖), 𝑤ℎ𝑒𝑟𝑒 𝑠𝑡𝑢𝑑𝑒𝑛𝑡𝑟𝑒𝑔𝑖𝑠𝑡𝑒𝑟(𝑦)∈ 𝑖, 𝑦 ∈ 𝑖, 𝑎𝑛𝑑 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦(𝑦) ∈ 𝑖, 𝑦 ∈ 𝑅 

 

Besides that, the soft constrain for the University identified as follows: 

 

1. The room should be suitable for the requirement needs. 

2. Each class and lecturer must be presented in a predefined number of hours in the 

timetable. (Number of hours assign for each lecturer by the Head of the 

department and the coordinator of the subject).In addition to that, the teaching 

load of the lecture does not exceed the maximum load which decided by the 

managers of Sohar University. ∀𝑎, 𝑙𝑜𝑎𝑑(𝑎) = ∑( 𝐿𝑘 ,𝑚
𝑘=1  𝑎), 𝑎 ∈ 𝐿, 𝐿𝑜𝑎𝑑(𝑦) ∈ 𝑖, 𝑦 ∈ 𝐿 

The fitness value will be from 0 to 1, so the evaluation function can be presented 

as follows to calculate the fitness value: 𝑠𝑢𝑚(𝑥) ∗ 0.2/(𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑢𝑏𝑗𝑒𝑐𝑡 ∗ 𝐷𝑎𝑦)  
Theory Building includes the development of methods or models. GA was investigated and 

relevant literature was examined in order to determine an effective scheme which represents 

timetables as chromosomes. Chromosomes are typically represented as simple strings of data and 

instructions. In this case, chromosomes chose to represent a solution and subjects had been chosen 

as a gene. Figure 2 explains the framework for the timetabling problem .It can be implemented for 

solving timetabling problem in any educational institutes, and consider about the constraint of the 

institute. 
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Fig 2: Detailed of GA for the timetabling framework 

5.  Finding and results  

 The system prototype runs many times using different parameters. The number of time slots 

was fixed at 40 equal time-slots for 5 days with different number of rooms. Each subject allocated 

to a time slot ranges between 8 am to 4 pm. The default parameters set are shown in Table 1 

Table 1 Default parameters setting 

Parameters setting Variable 

Slot Number 40 for each class 

Population Size 2500 

Elitism Yes 

Type of Crossover Two Point 

Probability of crossover 100 % 

Probability of Mutation  100 % 

The best generation of 13 classrooms with 27 subjects is represented by the fitness value equal to 

1, that is shown in figure 3. According to figure 3 there are no clashes between the chromosomes 

and satisfied all the hard constraints. 

 

Fig 3: An acceptable timetable. 

The above Figure illustrates the fitness value=1 and the number of generations is 47203.However, 
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the worst generations of two classrooms that do not satisfy the hard constraint illustrate in figure 4. 

 

Fig 4. Hard constraint that is not satisfied 

Experiments have been done with a several testing using a different set of parameters. 

Combination of crossover rate and mutation rate should be obtained with an optimal solution. For 

the first testing, crossover rate is increased and decreased from the default setting. Meanwhile, 

mutation rate has been applied with different rates. The Table 2, show the different generation for 

the fitness value equal to one, that display the optimal solution for the FCIT of Sohar university 

with different time and different probability of crossover and mutation. 

Table 2: The results from Test 1 to Test 17 

 

According to table 2 show that  test number one  takes less amount of time to produce a timetable 

for 27 subjects with 13 rooms without any overlapping of classes, lecturer or student group. 

No. of the  

Test 

Number of 

chromosomes 

Crossover 

probability 

Mutation 

probability 

Time 

consumes 

(MINUATES) 

Number of 

generations 

1 10 100% 100% 13 7793 

2 10 100% 1% 48 13434 

3 10 50% 100% 14 7642 

4 10 50% 100% 20 11502 

5 10 50% 50% 18 9480 

6 10 20% 30% 39 13388 

7 10 30% 30% 26 10856 

8 4 100% 100% 20 13984 

9 4 100% 1% 60 17400 

10 8 25% 100% 23 6808 

11 8 100% 25% 40 9644 

12 8 95% 95% 35 9892 
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However, the result shows different time of generating the timetable from one test to another. The 

Figure 5, illustrates the best generation for fitness value found from test 1 to test 12.The average of 

generating the best value for one faculty may take 23 minutes. 

 

Fig 5: Best generation for the fitness value 1 

The following testing in table 3 was conducted using different population size with 100% crossover rate and 

90% mutation probability. The below table illustrate the result obtained from the experimentation. The 

different population size shows good result in different testing. 

Table 3: Results from Test 40 to Test 43 

Population size Crossover 

probability 

Mutation 

probability 

Approximate 

time(Minutes) 

Generation 

1500 100 90 25 7304 

1000 100 90 46 12176 

50 100 90 30 7304 

500 100 90 45 12850 

The prototype of a class timetable is developed effectively. The prototype can be used before 

beginning of new semester start. The proposed prototype is requiring the least amount of time 

compared with manual way and produce different acceptable timetable. It assists the Sohar 

University to get optimal timetable to satisfy both hard and soft constraint. 

6. Conclusion and Future Research Directions 

The GA techniques are useful for solving scheduling problem such as timetable. GA is one of 

the techniques used to produce the effective and optimized solution. The methodology proposed to 

be followed in the Sohar University is consisting of the problem identification which explains the 

constraint and the criteria of timetable based on the university policy. An algorithm has been 

developed and implemented.  Various testing has been produced using different parameters of 

population size, crossover and mutation probability to find an optimal solution. The result shows 

the rate of crossover and mutation equal to 100 performed best optimal solutions. The bigger 

generation also can be as better results. However, changing different number of population size 

also, it effects in the time length of generating the timetable. Further improvement can be achieved 

by enhancing the fitness function and used selection mechanism to the algorithm.  
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ABSTRACT  

In this ever accelerating Mobile Computing era, Smartphones are becoming the vital part of the 

human society irrespective of their IT literacy. In this analytical paper, the voyage is made to 

understand the mobile user experience using various smartphones using vivid Mobile Operating 

systems. The Technology leap is further accelerating the development of intelligent Smartphones 

which uses various prominent mobile platforms with Operating Systems such as Android Jelly 

Bean 4.2, iOS6, Windows Phone 8 and  BlackBerry 10.  In this perspective, a detailed study to be 

invoked to understand various user experiences using smartphones on these various Mobile 

Operating System platforms. The research study will focus on the user experiencing challenges 

and issues faced while using the smartphones with various mobile operating systems. The study 

will adopt a hybrid methodology; both Qualitative and Quantitative using personal interviews 

with Open-Ended questions and a survey questionnaire with Closed-Ended questions on various 

communities such as Student, Teachers, professionals housewives etc., containing a total sample 

space of [100-150] smartphone users. Ultimately, the study will try to infer a common tradition 

adopted in the smartphone usage scenario for using the smartphone applications in the daily life. 

The study will also try to find out various health and mental problems on the frequent use of such 

smart phones. 

Keywords: Smartphones, Mobile Operating Systems (MOS), Android Jelly Bean 4.2, iOS6, 

Windows Phone 8, BlackBerry 10. 
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Abstracts 

What we have attempted to achieve in this paper is to provide evidence, problems faced by forensic investigators and the 

vulnerabilities. Though they provide much evidence for the investigators and police, there are still many problems faced by 

them with CCTV. Human and video distortions are the main problems for forensic investigators. After reading this paper the 

reader will able to understand what CCTV is, what the types are, what are the problems faced by forensic investigators, we try 

to give suggestions and techniques by using they can get the most out of the CCTV footage. 

 

Keywords: CCTV; Recordin; Destruction; Distortion; Surveillance; Digital; Analog; Forensic; Analysis; Video; 

1. Introduction 

CCTV (Closed Circuit Television) is a television system used for surveillance in which cameras are connected 

to monitors in a specified area such as offices, departmental stores etc.  

Fig 1 [5] 
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‘A way to distinguish between CCTV and other forensic images is that usually forensic images require non law 

enforce system so eventually the industry controls the overall image quality, whereas CCTV acquires law 

enforcement being a common source of image.’ [12] 

‘Many countries throughout the world use CCTV cameras for surveillance purpose, only United Kingdom has 

some one and half a million cameras used within the country from which half a million are operational for 

surveillance as CCTV is a way to help in prevent crimes and minimize its rate.’ [1]. 

‘When the video footage is recorded on such scales so with the help of video criminal activity can be 

minimized’ [12] 

‘It is a technology which helps police in various ways such as it identifies the criminals and their crimes helping 

to catch the law breakers to convict them for their crime’ [2]. 

CCTV (Closed Circuit Television) is a television system used for surveillance in which cameras are connected 

to monitors in a specified area such as offices, departmental stores etc. The main purpose of using CCTV is 

deterring and preventing crime. 

‘with the advancement in technology in past years Closed Circuit Television (CCTV) and video recording 

devices are more frequently being used in public and private sectors as its more affordable, that’s also one of the 

main reasons its frequency in criminal investigations has been increased.’ [3] 

 

2. A History of CCTV Systems 

Shop lifting form shops becomes a common problem regarding stores. Suppose, a customer comes in super store 

having a bag on his trolley she/he after putting one product into the trolley puts another one into the bag. So 

making super store their profit, if there is a surveillance system to check for the unusual thing happening in the 

store would eliminate these kinds of stuff. 

As with the advancement in technology methods of saving CCTV footage has also undergo various changes in 

the past five to ten years. CCTV systems are of two different types and they are analog and digital. [4] 

2.1. Analog CCTV 

In the past, all CCTV Cameras were attached to a Multiplexer (A device which can split multiple camera 

pictures onto 1 CCTV Monitor). The Multiplexer then sends the camera images to a Time Lapse Video Player (A 

device which unlike a normal VCR, can prolong video recording for up to 960 hours on a 3 hour tape by missing 

out frames). This method is still used today for simple CCTV installations but the quality of recording is usually 

very low (1 Frame Per 12.8 Seconds). [4] 

 

2.2. Digital CCTV 

CCTV systems mostly used now a days are digital. In this method digitized camera images are compressed into 

a format which is PC friendly and at the very same time stores it in its Hard Disk. A computer hard drive is used to 

store CCTV pictures which enable to save and access many CCTV footages in a very quick and easy manner. [4] 

 

2.3. Digital Video Recorders 

The images are saved in the Hard Drive with the help of a Digital Video Recorder (DVR). A DVR looks a lot 

like a normal VCR and is a single unit and user friendly. The device is capable of saving CCTV images. From the 
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back of the DVR the CCTV cameras are connected with the help of a connector for CCTV camera known as BNC. 

When the DVR is connected to a standard television or CCTV monitor we are able to view the images of different 

CCTV cameras and its playback on a single click on the connected screen. 

Some cameras can be viewed remotely but it is workable only with some DVR’s, whereas there are DVR’s who 

also have a built in technology known as Motion Detection Technology which records when any moment of a 

person or thing takes place in front of the CCTV camera. [4] 

 

2.4. PC Based Digital Video Surveillance Capture Cards 

In the CCTV industry anew technology used is PC Based Digital Surveillance. The technology has taken place 

in two steps. Initially a card known as Geovision Surveillance card is used which can be used in any PC by 

installing its software on to the computer system. This software is capable of making a backup footage on 

CD/DVD, viewing the CCTV cameras and at the same time to have a look at the previously recorded footages, 

through computer or remotely controls PTZ cameras. [4] 

 

3. Types of Problems 

 

For forensic investigators it is not an easy job. It requires skills and technology to solve the cases. There are two 

types of common problems faced by the investigators. 

 Human destruction. 

 Video destruction. 

3.1. Human Destruction 

There are six different types of attacks made on CCTV by people successfully, which are described below: 

3.1.1. Plastic Bag 

There are other short term techniques which are cost effective too. For instance a bag of plastic filled with glue 

industrial grade bags. There are times when cameras are also bagged during the repairing process so you can’t 
figure out whether it is or not. It is only done when it’s in human reach, if it’s found bagged smash the lens and 

other functional units of it and leaves it as it is so in order of ease of investigation later of evidence. [5] 

3.1.2. Sticker / Tape / Gum 

Another way is to malfunction the lens is to put sticker or chewing gum on its lens. [5] 

 

3.1.3. Paint Gun 

Fast, fun and convenient method is using a child’s spray gun. But be really careful as it last for a short period of 

time. It just takes around an hour to malfunction ten cameras. Use filtered paint so that the gun doesn’t blocks 

while using it. First target the lens and then the rest of the camera and surrounding area. Take pain in the entire 

container so that you are not short while using the gun but it’s a short term effective method. Mixture to hit from 

4.5 m above the ground can be made by using super soaker SCSC 400-2000 edition for urban night actions with a 

equal quality mixture of house hold emulsion. It can easily cover the lens. Take extra dress which can be disposed.  

[5] 
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3.1.4. Laser pointers 

Laser pointers of high power can be used but if the rays travel back or reflect through mirror can probably 

damage eyes. So binoculars can be used to minimize possibility of targeting in a wrong direction. It’s not a 

recommended method still if used at target can cover lens easily and can be purchased for as low as 20.00 GBP. 

This technique also requires precision because it is very difficult to keep the beam still. [5] 

Example: 

SAN FRANCISCO, Oct. 6 Confronted with the unblinking eyes of surveillance cameras, Michael Naimark 

believes he can hide in plain sight with the aid of a $1 laser pointer. Mr. Naimark, a Silicon Valley artist and 

technologist, decided to try turning the tables on what he saw as the potential for Big Brother surveillance after the 

Sept. 11 attacks. "The question `if a camera's aimed at me can I not be in the image?' became a haunting 

obsession," he said. "The answer is yes." But in these security-conscious times, one person's civil liberties can be 

another's shortsighted anarchy. "It's possible that Harry Potter's invisibility cloak may not be viewed as a good 

thing for the community," said Kevin Kelly, an editor at Wired magazine. "We have laws prohibiting jamming 

police radar. It will be interesting to see if camera-jamming becomes illegal." "I began by aiming an inexpensive 

laser pointer directly into the lens of a video camera," he writes. "The results were striking. The tiny beam 

neutralized regions of the camera sensor far larger than the actual size of the beam. Properly aimed, it could block 

a far-away camera from seeing anything inside of a large window." "My interest and motivation is to provide the 

creative community with some stimulating and provoking stuff," he writes. "These are stimulating and provoking 

times." [5] 

 

3.2. Video Distortion 

If the video images of CCTV camera are saved it’s the only way to collect evidence for investigation from the 

crime scene. There are several ways to collect images from distorted video luckily if the video is not rescued the 

case could not be taken any further. 

When a single tape is used multiple times the quality is affected. Distortion can be near images break these are 

all time based errors and as a result the image gives a different idea for evidence. Multiple cameras system also 

cause scrambled images.  

When a copy of copied images is made it makes the quality low. Noise in the background tapes stretched and 

change of temperature slow VCR motion or mechanical issue. The degradation of the tape changes or make view 

of the image difficult. [6] 

There are many complex factors affecting the quality of video are as follows: 

 Camera 

o Optics, including lens and IR filter 

o Image sensor fabrication, resolution, scanning, type of shutter, dynamic range, noise and 

spectral response. 

o Number of image sensors and synchronization. 

o Conversion from pixel data to output video signal [8]. 

 Camera Communication 

o Cable length and type. 

o Electrical interference. 

o Long-haul transmission and multiplexing [8]. 

 Type of Recording 

o Analog recording on video tape loses details but is a relatively linear system, facilitating data 

recovery. 
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o Lossy digital compression creates non-linear, often blocky artifacts, complicating data 

recovery [8]. 

 Digital Compression 

o Spatial filtering, Pre-scaling, Resolution, and Color Space. 

o Temporal filtering for noise removal, and Quantization. 

o Type, including intra-frame (JPEG), inter-frame (MPEG-x). 

o Data rate control and Transcription/Recording Accuracy [8]. 

 

4. Suggestions 

There are some suggestions to help investigators to correct video distortion. 

4.1. Time-based correctors 

A device known as Time Based Correctors (TBC) can be used to solve such VCR issue. TBC can minimize 

distortion problems synchronize timings signal burst of colors. There are few VCR’s who have TBC built in and 

higher quality; PC cards have few TBC uses. Standalone devices are used by professional video production studios 

as analog TBC devices are not very expensive. They use loops to view clean horizontal and vertical signals. The 

devices which are digital run high, convert analog signals automatically to digital, calculate new signals and make 

the frame easy for viewing.  

If a camera having synchronizer is used to overcome the problem that is caused by TBC. Although its cost 

effective but it can blank out or write over multiplex or other necessary information as the standalone support only 

a single unit. It can be either NTSC or PAL and is not able to rectify a lot of cameras. [6] 

4.2. Video Analysis 

Forensic video analyst can minimize few distortion issues occurred during the recording. A way to reduce and 

straighten the frame and cut down noise problem is Intergraph Video Analyst. If a separate filter is used, it’s 

helpful to separate video images which are totally out of control. Analyst spent huge amount of time viewing the 

same video clip and join them to figure out actual happening. Recently for a client who was innocent.  

Usually the video is used as evidence when clips from it show or prove any crime as an evidence in court so if 

digital video analysis is done the actual piece of evidence can be preserved. The digital copy can be used by an 

analyst to play check and repeatedly view scenes, clips and scan video to view images, can filter them and remove 

certain scenes too and it won’t impact the original piece of evidence. [6] 

 

4.3. Help from surveillance system users  

In forensic analysis the best way is to check the actual source. This will also avoid distortion, usually 

organizations; commercial business establishments are using the same tape again and again till it’s not broken one 

day. Sometimes to save money and sometimes constrained resources, surveillance images are sometimes destroyed 

for Intergraph Analyst to view again at times it has been observe the same tape has been used for more than a year 

which makes image difficult to damage VCR as well. 

Surveillance system users should try to change the tapes daily or weekly to avoid distortion. [6] 
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4.4. Forensic Video Enhancement Techniques 

There are many techniques used by forensic investigators to improve the captured video from the CCTV. These 

are the some few techniques. 

 Spatial filtering. 

 Edge enhancement. 

 De-multiplex. 

 Linear. 

 Non-linear. 

 Noise suppression. 

 

4.5. Tools / Software 

There are many tools used for the image/video enhancement captured from the CCTV. Few are described 

below: 

4.5.1. dTective, powered by Avid Systems 

The complete solution for today's forensic video analyst, dTective® from Ocean Systems provides a 

comprehensive toolset that enables investigators and analysts to extract the best evidence possible from their video. 

dTective software, powered by an Avid® system, gives forensic video analysts the power to capture, process, and 

output uncompressed multiplexed images, highlight and track suspects, and clarify video to reveal hidden details 

recorded within field-based images. An unlimited number of still images can then be pulled instantly from the 

video evidence for disclosure purposes. Avid systems also provide powerful asset management tools, enabling the 

analyst to quickly and precisely categorize evidence for case organization, archive visual evidence, and deliver 

fast, accurate, and complete disclosure on CD-ROM or DVD. [10]. 

 

4.5.2. ActivEye® Incorporated 

ActivEye supplies cutting edge solutions that redefine the accuracy and effectiveness of CCTV. ActivEye’s 

ground breaking products set new industry standards for accuracy of event detection and classification regardless 

of environmental factors such as lighting weather or background conditions. [11]. 

 

5. Conclusion 

CCTV can prevent crime but it can give possible victims a false sense of security hence making them weaker to 

the situation because of the lapse in taking precautions. It can also displace crimes to other locations. The video 

taken from the CCTV can take several forms depending upon the investigation. The most common piece of 

evidence in this type of investigation is to provide videotape, a video file (digital video format) which requires 

some algorithms to improve the quality of footage if it is not in good condition. CCTV is used for preventing 

crimes not intruding unnecessarily into the lives of people and the recorded material not be used for entertainment.  

Good quality footage of a CCTV can provide a tool to understand the actual picture of the crime scene and who 

has done that. CCTV evidence can have a greater impact than a written statement of the incident or a crime scene. 

There are number of cases in which people were accused on resemblance to the CCTV footage which puts some 

doubts as to their guilt. CCTV provides a visual recording mechanism which allows the observer opportunities to 
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identify the suspect countless times. Sometimes it is very difficult to identify the criminal from a CCTV footage 

even if there is good lighting. The problem for forensic investigators is not the CCTV but Video Recorders. 

Until such time as automatic image processing reaches acceptable levels of efficiency, identifications of people 

from CCTV footage based purely on alleged physical resemblance need to be treated with caution. Moreover, the 

training of video operators should take account of the accumulated research that points to the importance of human 

factors governing the deployment and effectiveness of video technology. [9] 
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Abstracts 

This research paper aims to uphold an analysis, based on E.M. Rogers’s (1995) Diffusion of Innovations (DoI) 
Theory, on the phenomenon of the diffusion and adoption of internet technology within the terrorist groups in 
Pakistan. It shows that the philosophy of the DoI theory will expansively help understanding the progression of the 
diffusion and adoption of internet within the terrorist groups. It is also expected that the study will come up with 
the best possible (probably a tech-socio-political) solution(s) of this issue of extreme importance.  
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complexity; Trialability; observability; disenchantment; discontinuance 
 

Introduction 
Today, technological innovations are promptly diffusing in our society. The information and communication 

modes are largely using the latest technologies. And “Internet” is one of the most powerful, efficient, effective and 

leading communication tools of the modern age. As a universal phenomenon, it is an idea that makes things useful 

or harmful; otherwise there is nothing either good or bad [1]. Likewise, in its nature, “Technology is neither good 

nor bad; nor is it neutral” [2]. Undoubtedly, internet is a very useful technology of the time but, unfortunately, it 

has been widely abused by the terrorist groups to uphold their terrorist activities [3].   

 

Background 

Richard Clarke, the former White House cyber security chief, unveiled that, “Terrorists use the Internet just like 

everybody else” [5]. Weimann (2004) categorizes eight main terrorist uses of internet: “psychological warfare, 

publicity and propaganda, data mining, fund raising, recruitment and mobilization, networking, information 

sharing and planning and coordination” [6] [17]. The network of computer-mediated communication (CMC) is 

ideal for terrorists-as-communicators: it is decentralized, it cannot be subjected to control or restriction, it is not 

censored, and it allows access to anyone who wants it. Moreover, the structure of modern terrorist organizations in 

many ways is compatible with the structure of the internet. The loosely knit network of cells and subgroups typical 
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of modern terrorist groups take full advantage of the internet for intergroup and intra-group networking. Al-Qaeda, 

for example, has shown itself to be a remarkably nimble and adaptive entity, mainly due to its decentralized 

structure [3]. The use of the internet by modern terrorists is also key ingredient in the concept of terrorism as 

psychological warfare. A terrifying example of this is the way Pakistani captors used the Net to entrap the Jewish-

American reporter Daniel Pearl through false email communications. After kidnapping and murdering him, they 

posted the gruesome video of his death on the internet. The pattern was later repeated by Abu Musab al-Zarqawi 

and the insurgents in Iraq, who beheaded numerous hostages and posted the videotaped executions online [3].  

 

Since 9/11, Pakistan has been playing a vital role, as an ally of the USA, in the war against terrorism. To counter 

cyber-terrorism, according to the Prevention of Electronic Crimes Ordinance 2008, if someone commits cyber-

terrorism causing the death to others will face death penalty or life imprisonment in Pakistan [26]. Although, a 

strict law is available but a detailed research has not been performed to look out of the Box. Questions arise: How 

many criminal have been caught so far? Whether or not merely passing a bill in the parliament against cyber-

terrorism is enough? If the governing bodies are capable enough to implement the law practically or they need 

assistance from first world countries? Apart from the PECO ordinance 2008, what practical steps have been taken 

technical and social grounds?  

 

Internet technology travels very fast, is not bind to geographical boundaries, and has an immense global effect. 

Pakistan – as a nuclear state and an important ally of the USA against terrorism –   has a big social, political and 

moral responsibility to perform at all fronts against the terrors. And, it is of prime importance to keep an eye on the 

ongoing cyber-terrorism activities taking place in and from the Pakistani soil.  

 

1. ICT & Modern Terrorism 

Information and communication technology applications are rapidly advancing today and the internet is being 

enormously used in almost every field of life [7]. Technology is taking place in every field, irrespective of place, 

time and field. For instance, the health sector has widely adopted the information technology and the hospital 

management has adopted a computerized nursing care plan (CNCP) system- a new information systems [8]. Also, 

the energy [9] and banking sectors [10] are using information technology at bigger levels. Using Rogers’ Diffusion 

and Adoption of Innovations framework, Doshi & Gollakota, discover that not only in urban area but in the rural 

areas too, the diffusion of technological innovations has been taking place [11]. Similarly, Christos establishes, 

mathematically and graphically, an Idealized diffusion process and life cycle of an innovation and distribution of 

adopters over time by drawing diffusion equation on the mobile telephony in Greece [12].  

 

Modern terrorism tactics are being widely used as an effective weapon by terrorists- comparatively weak parties- 

against their opponents - more powerful and stronger ones. A smart use of information technology facilitates 

terrorist to use different latest terroristic tactics and techniques to achieve their targets. Many events have been 

quoted by the author where information technology was misused by the terrorist. This superfluous perspective of 

information technology has attracted a lot of attention from authorities and intelligentsia in the USA and other 

parts of the world [13]. Today, the terrorists use internet for five core purposes: “information provision, financing, 

networking, recruitment and information gathering” [14]. Similarly, Edna and Hsinchan explore that the terrorists 

use of internet to make them socially strong and viable, to raise funds and to gain worldwide moral support by 

launching online terroristic literature etc. [15]. Also, the internet is being broadly used by terrors to promote their 

agenda based on propaganda and to hold up the ideological war against their opponent [16]. For instance, Muslim 

Arab extremists, acting as legitimate online organizations, the terrorist virtual organizations are illegitimately 

taking full advantage of internet to promote their agendas and to boost their supporters [18].Terrorist websites are 

often used to launch scare campaigns: for example, in early 2003, a number of sites announced that Al-Qaeda was 

preparing “a large attack” on American targets that would coincide with the U.S.-led war on Iraq [3]. Al-Qaeda – 

one of the leading terrorist organization – loves internet. In an article by Thomas, a detailed and well planned 

worldwide Al-Qaeda terrorists’ use of internet and a series of cyber-terroristic events are outlined. The virtual 
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network is established in many regions of the world and Pakistan is one of them [22]. 

 

2. Technical Perspective 
Technically, it is quite impossible, in some cases thoughtless, to get rid of the presence of terrorists on the Internet, 

but many practical proposals can be implemented to upset the presence of terrorists on the internet [4].There are 

many channels to monitor the online terrorist activities. A marvellous piece of group research work is contributed 

by Jialun and others. They have employed two systematic techniques:  the Web crawling and the Dark Web 

Attribute System to collect a build a wide-ranging extremist Web collection world-wide and to scrutinize and 

evaluate the terroristic activities on the world-wide web (www) respectively. The researchers have judged the 

activities from three angles: “technical sophistication, content richness, and Web interactivity [19] [15].  There is 

another way to demonstrate the technology to keep a strict check on the terrorists’ communication in other 

languages, authorship analysis – an online communication monitoring system to automatically extract linguistic 

features – is an amazing tool [20]. As mentioned earlier, it is impracticable to eradicate terrorist activities on the 

internet. As a practical solution, terrorist websites can be upset in three ways: by using shaming techniques, by 

revising “cyber embargo” to provide instructions to ISPs and all other stakeholders and by making the common 

people well aware of the situation on domestic levels using diplomatic means [4]. Another useful technique is 

“Purposive sampling” to analyze the online terrorist contents. Applying the tool, a thorough study of 157 terrorist 

websites, by Gerstenfeld and others, shows overall linking techniques between relevant websites and the quality, 

variety and quantity of the material available online [21]. 

 

3. Social Perspective 

Today’s life style is usually changed, due to our dependency and excessive use of the technology. And, if there are 

any undesirable results found while using technology, the devices are hold responsible. As a matter of fact, it is not 

the technology itself, but the social order is responsible for its fast growth [23]. Internet diffusion involves many 

factors, such as; economic, political, cultural and geographical. The low cost of internet is one of the leading 

factors. Social systems differ from place to place and so is the diffusion of internet. Due to the differences 

(mentioned above), developing countries account for unduly fewer numbers of internet users and internet hosts 

world-wide, creating a global digital divide [24]. From an individual’s perspective, the process of diffusion is 

divided into certain phases. First ones obtain innovation related information through worldwide media channels. 

The next three phases are controlled inter-personal mediums or local channels. The second phase consists of 

“persuasion” and view making followed by assessment and affirmation of the implementation. Obviously, denial 

of the accomplishment is a choice as well, but it can be chased by approval and vice-versa [26]. The aptitude of a 

person to become accustomed depends on the solidity and unity of these networks, in other words, to the extent of 

its “homophily” i.e. socio-economic class, credentials and mind-set. It also depends on structural correspondence 

and sameness; and on the doorsteps of other users making it useful for a group member to accept the specified 

technology [25]. Although, a large number of scientific models disagree, but according to the theory of 

technological determinism, technology is the motivating power of social order shaping its procedural methods, 

progress, compositions and standards. On the other hand, only the logic of science is the source of technological 

growth [26]. The only exception we make is E. M. Rogers’ theory on the diffusion of innovations, which 

complement these approaches and shows a significant conceptual affinity to them [25]. A thorough analysis, 

applying Rogers’ theory of DoI, is waiting to explore all social, technical & legal aspects related to the issue of 

very importance.  

 

In the recent time, related to the issue, a debate took place in the USA whether or not to implement new cyber 

proposed laws: The Stop Online Piracy Act (SOPA) is designed to stop Internet piracy but has critics concerned it 

will limit freedom on the Web and PROTECT IP Act (PIPA) [27]. 

 

 

 

https://blog.advance.net/cgi-bin/mte/mt.cgi
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4. E. M. Rogers’ Theory of Diffusion of Innovations (DoI) - Analysis 

According to E. M. Rogers (1995), the diffusion of innovations (DoI)   is basically expansive: diffusion is “the 

process by which an innovation is communicated through certain channels over time among the members of a 

social system”. Diffusion is established on four features: “innovation, communication channels, time and social 

systems”. It is a process of decision making, at different stages, special forms of information and knowledge 

transmitting means play central role. Thus, the diffusion of innovation occurs within social groups. Innovations – 

basically defined as new discoveries or ideas transformed into practice –are the keystone of competition in trade 

and industry. In its nature, an innovation can be a technological device, a latest managerial way-out or a proposal. 

Through progression and technology conduction, innovations emerge as a new product in the market. The product 

goes through the stages of “introduction (to the market), growth, maturity, stabilization, and decline”. Rogers’ 
theory of diffusion of innovations applies to the life cycle of innovations to the degree that the maturity stage and 

at the public level and the social order [25].  

 

Innovators play a central role in circulating an innovation between the “homophile” diffusion networks- having 

alike socio-economic classes, credentials and mind-sets-. They remain opening users of the technology and 

generally own social relations with “heterophile”- different socio-economic classes, credentials and mind-sets. 

Sequentially, the second group to accept an innovation is called the early adopters; after that, the early majority, 

then the late majority, and lastly, the laggards. Each of these groups is distinguished by exact socio-economic 

features, persona morals and conduct of communications. Rogers investigates that the features of an innovation 

may affect its own diffusion, such as: “relative advantage, compatibility, complexity, trialability and 

observability”. However confers modest consideration to their publicly constructed character. Rogers investigates 

that the features of an innovation may affect its own diffusion, such as: “relative advantage, compatibility, 

complexity, trialability and observability”. However confers modest consideration to their publicly constructed 

character.  [25]. 

 

In the case of diffusion and adoption of internet in the terrorist groups, along-with other phases and variables of the 

model, the third phase “Decision” and all its relevant parts- Adoption and Rejection- need more attention to pay 

on. As shown in Rogers, diffusion of innovations model “Adoption” is further divided into two parts – continued 

adoption and Discontinuance. And “Rejection” is further divided into two phases – Later adoption & continued 

rejection–.The consequences of the diffusion could be worst under the practice. And, this needs to be investigated 

that what ratio of the terror groups and individuals fall under what category. According to Rogers, 

“Discontinuance” is a judgment to say no to an innovation after having previously adopted it. Surprisingly, high 

rate of discontinuance has been observed for certain innovations. Two types of discontinuance are: replacement & 

disenchantment. Replacement discontinuance is a judgment to decline a proposal in order to agree to a better idea 

that surpasses it. Disenchantment discontinuance is a judgment to say no to an idea if the performance is not 

satisfactory. It may be an individual not getting supposed comparative results over substitutes. Disenchantment 

discontinuance is a decision to reject an idea as a result of dissatisfaction with its performance. Such dissatisfaction 

may come about the innovation is appropriate for the individual and does not result in a perceived relative 

advantage over alternative. It could be official authorities’ doctrine which may declare the innovation unsafe for 

public etc.  The nature of application of innovation varies at different levels; it might have worked helpfully for the 

individual. But the same application might have resulted in discontinuance considering abuse to an innovation 

[25]. 

 

Conclusion 

In the perspective of Pakistan - a major ally of the USA against war on terror-, a very detailed and thorough 

research on the subject is yet awaiting to be carried out. In terms of diffusion and adoption of the internet 

technology, Pakistani society, its behaviour, reaction, contribution and overall impact are yet needs to be explored 

to suggest a durable, applicable and acceptable solution to the issues. To sum up, a thorough research, using E. M. 

Rogers’ DoI, on the subject may come up with the best possible (probably a tech-socio-political) solution(s) of this 
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issue of very importance. 
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Abstracts 

The aim of this research is all about to determine the factors involved in customer avoiding e-banking services and customers' 

perception towards the potential benefits and risks associated with electronic banking in Pakistan. It is constraint to Karachi 

only and the research is conducted to evaluate the factors that hesitates consumers using E-banking services. Quantitative 

methods were used as a research methods and hypothesis testing. Finally, a suitable conclusion and recommendations has been 

given. 

 

Keywords: Electronic Banking; E-Banking; Customers’ Perception; Adoption; Pakistan; e-Banking in Pakistan; Customer Satisfaction; 

1. Introduction 

Bank is an English word, derived from the French word “Banque” which means “a bench” to perform day to day 

transactions. According to Banking Companies Ordinance [12] Section 5(b) states ‘Banking means to accept 

money for the purpose of lending or investment from the public, repayable on demand and withdrawal’.  
Electronic banking (commonly as “e-banking”) is defined as ‘Delivery of bank’s services to a customer at his 

convenience by means of electronic technology in modern days’[1]. Technological advancement and growing 

trend in technology, e-banking transaction jumps to 19% to Rs. 12 trillion [10].  

The aim of this research is determine the factors involved in adoption of e-banking services by the consumers in 

Pakistan, the study is constraint to Karachi only and the research is conducted to evaluate the factors that hesitates 

consumers using E-banking services. Understanding customers' perception towards the potential benefits and risks 

associated with electronic banking in Pakistan and what are the major hindrances that are obstructing to adoption 

it. 

The results that were gained after the proper usage of different effective tools & techniques, have conveyed that 

yes, e-banking services are known very much by the consumers of the e-banking services but their major concern 

show that security problems, like hackers and fraud, are determining aspects in internet service presentation and 

financial institutions are making good enough efforts to make consumers aware about the services they are offering 

but the more aggressive marketing efforts are required, needs more portions of their efforts for maintaining in the 

e-banking facility rather than acquiring facilities and higher level of security measures & standards must be 

adopted because the measures adopted are the standard level of security which have been exploited and obsolete 

much before. 
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1.1. Research Aims & Objectives 

This study aims to understand customers' perception towards the potential benefits and risks associated with 

electronic banking in Pakistan. To choose such a study topic basically means to strengthen the understand about 

the subject matter “e-banking”, its attributes and the qualitative factors effecting the adoption and usage of it. The 

need to conduct the research based on the below mentioned objectives, is to highlight the barriers and obstructions 

that are faced by the consumers of e-banking services so that they can be reduced through a mutual consent and 

proper policy formulation between the service providers and end users. 

Main objective is to determine the Factors involved in customer avoiding e-banking in Pakistan and to find out the 

critical factors which influence the consumers to adopt or not to adopt e-Banking services? 

1.2. Research Hypothesis 

H1: Consumers avoid e-banking services due to domination of perceived disadvantages of e-banking. 

1.3. Scope of Research 

The outcomes would help the policy makers to develop effective strategies for future outlook of electronic banking 

in a country. The findings shall help the students related to the majors of banking & finance, policy makers as 

mentioned above, and for the other stakeholders in the banking business. The research and its conclusion shall help 

the future study of the e-banking inefficient structure and improper positioning strategies used by the service 

providers and will help them to be efficient in providing quality service to their users. In this research we used 

three different banks and one institution. 

2. Research Methodology 

The research is undertaken so as to ascertain different patterns and perception of the consumers regarding e-

banking in Karachi. The inferences and conclusions of the research will help the customers about the risk and 

benefits of using e-banking services  

2.1. Research Design 

Since the research objectives and purpose is short-term, solely reasoned for academic purposes, cross-sectional 

studies or research design method is the most appropriate design appropriate for this research study [2]. 

2.2. Research Approach 

The research approach chosen with reference to the research objectives and problem quoted above is “Descriptive 

Research”. The objective is to provide a description of various phenomena connected to individuals, situations or 

events that occur [15].  

2.3. Research Method 

This research is composed of the predetermined independent and dependent variables, vivid research objectives, 

close-ended quantified questions in questionnaire administered to the pre-defined sample, the research method 

most suited to this research study is the Structured or Quantitative research method. 
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2.3.1. Sampling 

Step # 01: Defining Population: 

(a) Element: Individuals bearing bank accounts. 

(b) Unit: Consumer of e-banking services in Karachi. 

(c) Extent: In Karachi. 

(d) Time: Within 30 Days. 

Step # 02: Sampling Frame: Individuals (consumers & employees) of bank having bank 

account with a mandatory user of any e-banking service in 

Karachi. 

Step # 03: Sampling Unit: Consumers of e-banking services in Karachi. 

Step # 04: Sampling Method: Non-probability sampling. 

Judgmental sampling is used to select samples from the unit and frame identified. The judgment is based upon 

the factors such as individual observed using any e-banking services by any of the research member, having any 

proof of e-banking service such as bearing an A.T.M. Card, etc. 

Step # 05: Sampling size: 75 respondents. 

Step # 06: Sampling plan: 

(a) Visiting branches of certain banks that are convenient in terms 

of area and sources. 

(b) Determining that bank account holder is either a user of e-

banking services or not. 

Step # 07: Selecting sample: If the individual is eligible and is considered “yes” to the 

determination in Step # 06(b), the individual is selected to be the 

part of research with his/her consent and hence becomes the part of 

population (sample) for this research. 

Table 1 Process of Research Study[8] 

2.3.2. Questionnaire 

Questionnaire contains 01 close-ended question i.e. questions with which appropriate choices or options are 

provided, and 03 statements recorded and measured by a Likert scale or the summated rating scale, which is based 

upon the assumption that each statement on the scale has equal attitudinal value, importance and weight in terms of 

reflecting an attitude towards the issue in question. 

The type of scales used to measure the answers recorded by the respondent are ordinal or ranking scale and 

nominal or classificatory for 05 close-ended questions. 

2.4. Data Collection Method 

For this study, the data collected is the primary. Primary data is the data collected for the first time. Whereas, for 

the literature and models justifying or contradicting the issue or research problem, the data is secondary data, i.e. 

the data already used in another research or the second-hand data simply.  

Data is collected through the questionnaire solely that is presented to the sample that is selected after the 

judgmental sampling procedure has been used. The questionnaires are filled in the presence of the respondent and 

research group member of this study. Therefore, the personal presentation of the questionnaire form/type is used in 

this study. We prefer this method as a fully described in our research approach. 

2.5. Data Analysis Method 

The data collected for the undertaken research study is the quantitative data. Quantitative analysis techniques such 

as tables, graphs, charts and statistics allow us to do this; helping us to explore, present, describe and examine 

relationships and trends within our data [3]. 
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2.5.1. Data Analysis Techniques 

All data types should, with few exceptions, is recorded using numerical codes enabling us to enter the data 

efficiently and quickly by using the numeric keypad with fewer errors [14]. Exploratory data analysis (EDA) 

approach is useful in these initial stages. This approach emphasizes the use of diagrams and tables to explore and 

understand your data, emphasizing the importance of using your data to guide your choices of analysis techniques.  

2.6. Ethical Considerations 

The anonymity of respondents is preserved. Research members will not disclose the identity of respondents or any 

confidential information about respondents without the respondents’ permission [5]. Respondent details will not be 

passed on to another third party for research or any other purposes without the prior consent of the Respondent.  

Research members ensure that conclusions disseminated by them are clearly and adequately supported by the data. 

Research members had provided respondents with sufficient technical details to enable respondents to assess the 

validity of results of projects carried out on their behalf. Data tables include sufficient technical information to 

enable reasonable interpretation of the validity of the results [3]. Research results are purely applicable to a very 

little size of the location Karachi, Pakistan only. Research members have collected the information from the 

respondents after assuring the respondent’s concern & consent. Researcher bias is completely not adopted in the 

research undertaken. Research members will not do inappropriate use or misuse of the information. Identity of the 

institution will not be disclosed at any cost. For this reason Bank A, B and C term is used in place of the bank’s 

name and the institution name referred to as Entity A. 

3. Data Analysis 

Presentation of the data collected from the various sources, the data is quantitative and were collected by means of 

questionnaire.  

3.1. Questionnaire Processing 

After the conduct of each questionnaire filling sessions, all data was immediately transcribed from the notes to the 

excel sheets by use of coding the data technique. The data is recorded in tables in excel spread sheets to make the 

classification and analyses easy. 

3.2. Personal Observations 

An observation of all respondents and the banks websites was also undertaken by the researchers to understand the 

level of used technology and online support to the e-banking users. The information about the respondent was also 

collected first on questionnaire. 

Institutions Age Group Occupation 
           Name Of Institute                            Code      Age Class            Code Occupation                        Code 

Bank A                                                            1 18 - 28 years                1  Student                                    1 

Bank B                                                            2  29 - 38 years               2   Employee                                2 

Bank C                                                            3  39 - 48 years               3  Entrepreneur                           3 

Entity D                                                          4  49 - 58 years               4  Customer                                4 

Table 2 Basic code sheet for personal characteristics of the sample 

3.3. Data Analysis 

The data collected for this research is quantitative whereas attitudinal scale “Likert scale” was also used to extract 
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information about the research problem from the selected sample. 

The sample was selected on the basis of suitability for this study. Due to time and resources constraints, most of 

the questionnaires were distributed in three banks as well as in a private university in Pakistan. The reason behind 

the selection of these institutions was that the sample is made up of people who regularly provide or utilize the e-

banking services. Along with this, the questionnaires were also emailed to some students of the same university, 

personal contacts and references due to their non-availability, and some forms were filled in the banks from 

employees. 

There were 100 survey forms distributed personally and through email. 75 forms were returned dully filled; it 

shows a response rate of about 75%, which is a good response rate in view of the limited resources and time. The 

age group of respondents was between 18 years to 60 years, but majority lie in the age bracket of 18 to 28 years on 

an average. Most of the forms were self-administered and consumers filled them in front of the researcher, but few 

are filled by the researcher using clipboard for those respondents who were surveyed the banks. 

 

3.4. Interpretations 

3.4.1. According to you, what are the major disadvantages of the e-Banking?  

Here people were conscious for the security concern because they sometime fear that the cracker some time reach 

time loss but these case occur rarely the banking sector quite make it secure and safe after there are some problem 

faced by some customer but they rarely occur whatever we analyse that baking sector can improve or quite 

eliminate it. 

3.4.2. How many times have you returned without completing a transaction from ATM’s & POS because of system 

failure, unavailability of cash or link down in a week? 

Here we can see that 27 respondent response that less than three times means that they don’t face any problem but 

in rarely cases it happens after that higher response rate is 4-6 which is also not a more, we can say problems are 

created at everywhere like here but banking sector quite making it better and trying their customers satisfied. 

3.4.3.  E-Banking is the riskiest service that banks do offer 

Here the most respondent said that e-banking is most risky because of the competitions, cracker, and hackers 

owing to loss them. Whereas the majority of the ratios condense that this is not true because they are trying their 

best and making the safe and secure step for customer and owners. 

3.4.4. Increasing rate of frauds has nullified the value of e-banking services 

Now here the scenario is quite different, due to some frauds in e-banking it dissatisfied the customers and 

declines the value of e-banking but majority of the respondent also said that its wrong the ratio of e-banking is 

increasing day-by-day and some was unknown about it. 

3.4.5.  Consumers change their banks due to frequent problems faced by them while transacting through electronic 

medium 

Here to some problems faced by customers in the existing they switch to the other banks but some rarely 

problem exist everywhere and banking sectors try its level best from every problem faced by customers now there 

are different respondent give the different response majority says agree and after that the neutral response rate is 

high which are quite unknown about it. 
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4. Hypothesis Testing 

Ho: Consumers avoid e-banking services due to domination of perceived disadvantages of e-banking 

Ha:  Consumers do not avoid e-banking services due to domination of perceived disadvantages of e-banking 

Mean: x = 63.15, Standard Deviation: σs = 1.71, Population Mean: µ = 62 

For right tail test: 𝒁𝜶 = �⃖�   − 𝝁𝝈𝒔  𝒁𝜶= 0.67  

 

 

 

Figure 1 Hypothesis H1 

According to z-table the value for Zα = 0.67 is equal to 0.7486 that falls in the acceptance region. Hence at 5% 

significance level we’ll accept our null hypothesis which says that cconsumer’s avoid e-banking services due to 

domination of perceived disadvantages of e-banking. 

5. Conclusion 

The highest frequency out of all the respondents tick marked the option Security as the reason to be one of the 

major reasons not to use e-banking service in the perception of customer. It means that, security, the confidentiality 

of the information is the right of each & every citizen or individual, and each person wants its identity, personal & 

bank information to be kept safe & secure. Therefore, they don’t want to lose it through the use of the e-banking.  

The frequency for the security out of the total response rate is 39, which is the highest frequency, whereas the 

following highest frequency is the Lack of Legislative Structure, i.e. in Pakistan, the cyber fraud laws aren’t that 

much comprehensive as frauds are creative and are mostly first of its type, therefore the laws that justify e-banking  

[11], that need a sudden update for each period because of the alteration in the technology require the laws to be 

efficient to protect each individual.  

The rate of response or the highest frequency marked by the respondent out of total response rate is that consumers 

“agree” with the statement that e-banking service is the most risky banking service that is provided by the financial 

institutions ever. This shows the probability of the users that e-banking doesn’t completely assures the security 

concern of the individuals even today. They still do not blindly believe that the service we’re using i.e. either ATM 

or Internet banking (i-banking commonly) is not secure, safe and doesn’t contains any element through which we 

can prove ourselves innocent until the user is proficient in information technologies. 

In the likert scale as increasing rate of frauds has nullified the value of e-banking services. The answer’s recorded 

by the respondents in the likert scale is that “agreeing” or “yes” to the statement. The answer is interpreted that the 

highest frequency is agreeing with the statement that increasing rate of frauds have nullified the value of e-banking 

services. The e-banking services have lost their charm, potential advantages due to increasing rate of cybercrimes 

and frauds in the sector. The trustworthiness have been lost by the customers into the electronic infrastructure 

penetrating & adopted by the institutions to provide the e-banking facilities & services due increasing rate of fraud 

and the loop holes of losing security.  

0.7486 1.645 



Author name  

3  © Elsevier Publications 2014   

5.1. Recommendations 

Based on the data analysis and findings below are following possible recommendations: 

 Concept of E-banking is fairly new to the banking industry in Pakistan; its popularity is increasing day by 

day. The use of internet is increased as well as the speed is high to support E-banking chores. E-Banking 

standards abide by Pakistani banks are sufficient for easy E-banking experience giving customers the 

reliability and benefits. Due to certain transaction checks applied by the banks creates a gap between 

business entities and individuals to completely shift to e-banking as their primary banking mode. The 

checks are applied to reduce a fraudulent activity which makes it more secure for the customer. 

 Financial institution needs more portions of their efforts for maintaining in the e-banking facility rather 

than acquiring facilities. 

 Higher level of security measures & standards must be adopted because the measures adopted are the 

standard level of security which have been exploited and obsolete much before. 

 Computers and internet continue to spread and occupy our lives by increasing the potential of harm 

caused by it through increased number of computer crimes. To deal with this rise, new and advance 

methods of investigations are required [6][7]. 
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Abstract 

Earthquake is a type of natural hazard which can cause great damages to the property and lives due to its unpredictable nature. 

Quick and real-time intimation of earthquake occurrence to the relevant department is very important in order to minimize the 

loss of lives in urban areas. A web-based system has been developed which is capable of intimating earthquake occurrence on 

real-time basis using SMS technology. The system has been tuned to intimate all those earthquakes having 5+ magnitude and 

which are occurred within 1500 miles from Pakistan centriod. It acquires earthquake data from USGS on real-time basis and 

stores only relevant occurrence in database. The system can be used by rescue and disaster management teams for quick 

response to such natural events.       

 

Keywords:SMS; Earthquake Alert System; ICT; Disaster Management; Web GIS;  

1. Introduction 

Earthquake is a complex process of stress accumulation over a period of time and then a sudden release of 

energy occurring in a highly heterogeneous medium of crust, such fractures and failures are notoriously intractable 

[1], so the ability to predict an earthquake accurately for practical use is elusive at the moment [2]. However post-

event Earthquake warning systems have been developed that can provide regional notification of an earthquake and 

consequently emergency management strategies can be employed by a government or organization to mitigate risks 

and prepare for consequences. Advances in real-time seismology, sensor technology, data acquisition systems, 

digital communications, and computer hardware and software allow us to collect and analyze seismic data quickly 

after a significant seismic event, so that the results can be effectively used for post-earthquake emergency response 

and early warnings [3]. These early warning systems are capable of providing immediate notifications of 

earthquake parameters like time, location, and magnitude and estimate the ground motions, like acceleration 

velocity, displacement spectral amplitude and so on, to assess where emergency response is most needed and to 

estimate the overall societal impact of the event. This timely information is essential to minimize damage and loss 

of lives in metropolitan areas [4]. 
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1.1. Earthquake Early Warning Systems 

Since earthquakes are unpredictable and often very devastating, keen interest has been shown in the 

development of early warning systems in order to shorten earthquake response time. Research on real-time strong-

motion seismic monitoring by the Taiwan’s Central Weather Bureau's telemetered seismic network (CWBSN) to 

immediately report large earthquake occurrence is one of the great achievements [5]. Hsiao used CWBSN and 

developed an earthquake early warning (EEW) system [6]. Gee suggested data Integration project for the fast 

determination of earthquake parameters in northern and central California based on data from Digital Seismic 

Network and the USGS Seismic Network [7]. Similarly Scognamiglio described automatic and reviewed moment 

sensor, to obtain high quality data from broadband network and Mediterranean seismographic network [8]. 

Research for early warning is still underway. Two complementary approaches are possible for earthquake early 

warning system: (a) regional warning and (b) on-site (or site-specific) warning [9].  

A major step is the use of regional networks for the protection of multiple critical systems and then a hybrid use 

of regional and on-site warning systems. Recently advancements in geo-informatics have brought new innovations 

in earthquake early warning and emergency management issues. In the last years, the geo-scientific community has 

recognized the added value of a geo-analytic approach in complex decision making processes for critical situations 

due to disastrous natural events such as earthquakes [10].     

In this framework, geographical information technologies are a landmark in the comprehensive development 

earthquake risk assessment and management and in complex decision making in the course of critical situations 

due to earthquake events. Web based GIS modules are then used for sharing the geo-information among the public 

and private stakeholders and emergency managers involved in disaster impact assessment and response 

management. Distributing the data over internet is more efficient then transmitting data through disks, so the 

technology is growing rapidly [11].  

1.2. USGS Earthquake Notification System  

Information and communication technologies are customized to develop an earthquake notification system by 

the collaboration of United States geological survey earthquake hazards program and the national earthquake 

information center to provide an SMS notification of earthquake and via internet, to anyone in US within five 

minutes information for earthquakes elsewhere in the World is generally available within 30 minutes. This 

application is a software independent system that user do not have to buy and understand the manuals. They can 

receive early notifications for all earthquakes with magnitude 6.0 or greater; by an SMS alert, according to their 

regional preferences. [12] 

1.3. Earthquake Notification System in Pakistan 

The purpose of this study was to develop a GIS-based earthquake notification system regionally for Pakistan. 

Pakistan lies in geologically active fault regions [13], Hazara-Kashmir syntaxis, Northwest Pakisan, Chamman 

fault that runs over 850 Kms, and Makran costline in southern Pakistan, so an efficient system is required to update 

public and the concerned authorities for any outrageous consequences from earthquakes. Currently no early 

warning systems are enforced in our country. Notifications are provided through communications networks in 30-

60 mins. Pakistan meteorological department is working in coalition with Japan meteorological agency to establish 

alert system in Pakistan, but the enforcement status in still pending or unknown. [14] 
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2. Material and Methods 

Different open source technologies have been used to develop this alert system.  The process starts from 

acquiring real-time earthquake data from USGS public API in GEOJSON format. Using PHP programming on 

server-side and MySQL as database, the relevant earthquake data is mapped using Google Maps API and 

transmitted in the form of SMS. The below figure represents the whole work process: 

 

 

Fig. 1. Overall System Workflow 

Below figure shows the basic three-tier architecture of the system.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. Earthquake Alert System Architecture  
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3. Result and Discussion 

The system allows user to subscribe online to receive auto earthquake alerts on their mobile phones. The system 

can be used by public or any relevant department concerned with rescue and disaster management.  It provides 

real-time map of earthquake events occurred and at the same time an alert is sent to the subscribed users on their 

mobile phones using a third-party SMS server. The below figure shows the output screen-shot of both the outputs 

web-based map and SMS alert. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

Fig. 3. Outputs of Earthquake Alert System  

4. Conclusion 

The alert system developed is one of the landmark achievements in using ICT for better and quick response to 

such natural disasters. This can also be used by general public for awareness and information purpose. Further 

developments can be integrated to support province or district wise notifications to respective authorities and 

suggesting optimum route and related information.     

Acknowledgements 

We would like to thank Mr. Asif Ali. Kazi, Director ICT, AIOU and Dr. Ali Tahir, IGIS, NUST for their kind 

support and guidance in developing this alert system.  

References 

[1]  R. J. Geller, D. D. Jackson and Y. Y. Kagan, “Enhanced: Earthquakes Cannot Be Predicted,” The American Association for the 

Advancement of Science, p. 1616, 1996.  

[2]  R. J. Geller, “Unpredictable earthquakes,” Nature, p. 612, 1991.  

[3]  H. Kanamori, E. Hauksson and T. Heaton, “Real-time seismology and earthquake hazard mitigation,” Nature, pp. 461-464, 1997.  



Kamran Mir, Syeda Hira Fatima 

5  © Elsevier Publications 2014   

[4]  W. K. Lee, T. C. Shin and T. L. Teng, “Design and implementation of earthquake early warning systems in Taiwan,” in Eleventh world 

conference on earthquake engineering, 1996.  

[5]  T.-l. Teng, L. Wu, T.-C. Shin, Y.-B. Tsai and W. H. Lee, “One minute after: Strong-motion map, effective epicenter, and effective 

magnitude,” Seismological Society of America, 1997.  

[6]  N.-c. Hsiao, Y.-m. Wu, T.-c. Shin, l. Zhao and T.-L. Teng, “Development of earthquake early warning system in Taiwan,” American 

geophysical Union, 2009.  

[7]  L. S. Gee, D. S. Neuhauser, D. S. Dreger, M. E. Pasyonas, R. A. Uhrhammer and B. Romanowicz, “Real-time seismology at UC Berkeley: 

The Rapid Earthquake Data Integration project,” Seismological Society of America, 1996.  

[8]  L. Scognamiglio, E. Tinti and A. Michelin, “Real-Time Determination of Seismic Moment Tensor for the Italian Region,” Seismological 

Society of America , pp. 2223-2242, 2009.  

[9]  H. Kanamori, “Real-Time Seismology and Earthquake Damage Mitigation,” Annual Review of Earth and Planetary Sciences, pp. 200-204, 

2005.  

[10]  M. Pollino, G. Fattoruso, A. B. D. Rocca, l. P. Luigi, S. L. Curzio, A. Arolchi, V. James and C. Pascale, “An open source GIS system for 

earthquake early warning and post-event emergency management,” in remote sensing data analysis, modeling interpretation and 

applications: from a global view to local system, Santander, 2011.  

[11]  A. G. Dogru, T. Selcuk, H. Ozener, O. Gurkun and G. Toz, “Developing a web-based GIS application for earthquake information,” 

Journal of photogrammetry and remote sensing.  

[12]  USGS, “SSLEartrhQuake,” United States Geological Survey, [Online]. Available: http://sslearthquake.usgs.gov/ens/help. 

[13]  P. Tapponnier, G. King and L. Bollinger, “Active Faulting and Seismic Hazard in the Western Himalayan Syntaxis, Pakistan,” in 

International Conference on 8 October 2005 Earthquake in Pakistan: Its Implications & Hazard Mitigation, Islamabad, 2006.  

[14]  Irin News, “Earthquake Early Warning System,” Irin News, [Online]. Available: http://www.irinnews.org/report/28675/pakistan-

improving-earthquake-and-tsunami-early-warning. 

 

 

 



Proceedings of "The 2nd International Conference on Applied Information and Communications 

Technology" - ICAICT 2014 

 

ISBN: XXXXXXXXXXXX 

 

 

 

© Elsevier Publications 2014   

Consumption of E-Banking services by consumers in Pakistan 

Raza Hasan
a,*

, Salman Mahmood
b 

a Lecturer Computing Department, Middle East College, Oman, Muscat 

b Lecturer Computer Engineering Department, Sir Syed University of Engineering & Technology, Karachi, Pakistan 

Abstracts 

The aim of this research is to understand and explain the consumption of e-banking services by consumers in Pakistan and 

customer’s perception towards the potential benefits and risks associated with electronic banking in Pakistan. It is constraint to 

Karachi only. Quantitative methods were used as a research methods and hypothesis testing. Finally, a suitable conclusion and 

recommendations has been given. 
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1. Introduction 

Bank is an English word, derived from the French word “Banque” which means “a bench” to perform day to day 

transactions. According to Banking Companies Ordinance [8] Section 5(b) states ‘Banking means to accept money 

for the purpose of lending or investment from the public, repayable on demand and withdrawal’. Technological 

advancement and growing trend in technology, e-banking transaction jumps to 19% to Rs. 12 trillion [7].  

The aim of this research is determine the factors involved in adoption of e-banking services by the consumers in 

Pakistan, the study is constraint to Karachi only and the research is conducted to evaluate the factors that perceived 

consumers using E-banking services. Understanding customers' perception towards the potential benefits and risks 

associated with electronic banking in Pakistan and what are the major hindrances that are obstructing to adoption 

it. 

The results that were gained after the proper usage of different effective tools & techniques, have conveyed that 

yes, e-banking services are known very much by the consumers of the e-banking services but their major concern 

show that security problems, like hackers and fraud, are determining aspects in internet service presentation and 

financial institutions are making good enough efforts to make consumers aware about the services they are offering 

but the more aggressive marketing efforts are required, needs more portions of their efforts for maintaining in the 

e-banking facility rather than acquiring facilities and higher level of security measures & standards must be 

adopted because the measures adopted are the standard level of security which have been exploited and obsolete 

much before. 

 

1.1. Research Aims & Objectives 

This study aims to understand customers' consumption of e-banking services in Pakistan and perception towards 
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the potential benefits and risks associated with electronic banking in Pakistan. The need to conduct the research 

based on the below mentioned objectives, is to highlight the barriers and obstructions that are faced by the 

consumers of e-banking services so that they can be reduced through a mutual consent and proper policy 

formulation between the service providers and end users. 

Main objective is to determine the Consumption of E-Banking services by consumers in Pakistan and customer 

avoiding e-banking in Pakistan and to find out the critical factors which influence the consumers to adopt or not to 

adopt e-Banking services such as ATM etc. 

1.2. Research Hypothesis 

H1: Consumers use e-banking services due to domination of perceived advantages of e-banking. 

H2: The most frequent consumers use e-banking services are ATM in Karachi. 

1.3. Scope of Research 

The outcomes would help the policy makers to develop effective strategies for future outlook of electronic banking 

in a country. The findings shall help the students related to the majors of banking & finance, policy makers as 

mentioned above, and for the other stakeholders in the banking business. The research and its conclusion shall help 

the future study of the e-banking inefficient structure and improper positioning strategies used by the service 

providers and will help them to be efficient in providing quality service to their users. In this research we used 

three different banks and one institution. 

2. Research Methodology 

The research is undertaken so as to ascertain different patterns and perception of the consumers regarding e-

banking in Karachi. The inferences and conclusions of the research will help the customers about the risk and 

benefits of using e-banking services  

2.1. Research Design 

Since the research objectives and purpose is short-term, solely reasoned for academic purposes, cross-sectional 

studies or research design method is the most appropriate design appropriate for this research study [1]. 

2.2. Research Approach 

The research approach chosen with reference to the research objectives and problem quoted above is “Descriptive 

Research”. The objective is to provide a description of various phenomena connected to individuals, situations or 

events that occur [10].  

2.3. Research Method 

This research is composed of the predetermined independent and dependent variables, vivid research objectives, 

close-ended quantified questions in questionnaire administered to the pre-defined sample, the research method 

most suited to this research study is the Structured or Quantitative research method. 

2.3.1. Sampling 

Step # 01: Defining Population: 
(a) Element: Individuals bearing bank accounts. 

(b) Unit: Consumer of e-banking services in Karachi. 
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(c) Extent: In Karachi. 

(d) Time: Within 30 Days. 

Step # 02: Sampling Frame: Individuals (consumers & employees) of bank having bank 

account with a mandatory user of any e-banking service in 

Karachi. 

Step # 03: Sampling Unit: Consumers of e-banking services in Karachi. 

Step # 04: Sampling Method: Non-probability sampling. 

Judgmental sampling is used to select samples from the unit and frame identified. The judgment is based upon 

the factors such as individual observed using any e-banking services by any of the research member, having any 

proof of e-banking service such as bearing an A.T.M. Card, etc. 

Step # 05: Sampling size: 75 respondents. 

Step # 06: Sampling plan: 

(a) Visiting branches of certain banks that are convenient in terms 

of area and sources. 

(b) Determining that bank account holder is either a user of e-

banking services or not. 

Step # 07: Selecting sample: If the individual is eligible and is considered “yes” to the 

determination in Step # 06(b), the individual is selected to be the 

part of research with his/her consent and hence becomes the part of 

population (sample) for this research. 

Table 1 Process of Research Study[6] 

2.3.2. Questionnaire 

Questionnaire contains 02 close-ended questions i.e. questions with which appropriate choices or options are 

provided, and 02 statements recorded and measured by a Likert scale or the summated rating scale, which is based 

upon the assumption that each statement on the scale has equal attitudinal value, importance and weight in terms of 

reflecting an attitude towards the issue in question. 

The type of scales used to measure the answers recorded by the respondent are ordinal or ranking scale and 

nominal or classificatory for 05 close-ended questions. 

2.4. Data Collection Method 

For this study, the data collected is the primary. Primary data is the data collected for the first time. Whereas, for 

the literature and models justifying or contradicting the issue or research problem, the data is secondary data, i.e. 

the data already used in another research or the second-hand data simply.  

Data is collected through the questionnaire solely that is presented to the sample that is selected after the 

judgmental sampling procedure has been used. The questionnaires are filled in the presence of the respondent and 

research group member of this study. Therefore, the personal presentation of the questionnaire form/type is used in 

this study. We prefer this method as a fully described in our research approach. 

2.5. Data Analysis Method 

The data collected for the undertaken research study is the quantitative data. Quantitative analysis techniques such 

as tables, graphs, charts and statistics allow us to do this; helping us to explore, present, describe and examine 

relationships and trends within our data [2]. 

2.5.1. Data Analysis Techniques 

All data types should, with few exceptions, is recorded using numerical codes enabling us to enter the data 
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efficiently and quickly by using the numeric keypad with fewer errors [9]. Exploratory data analysis (EDA) 

approach is useful in these initial stages. This approach emphasizes the use of diagrams and tables to explore and 

understand your data, emphasizing the importance of using your data to guide your choices of analysis techniques.  

2.6. Ethical Considerations 

The anonymity of respondents is preserved. Research members will not disclose the identity of respondents or any 

confidential information about respondents without the respondents’ permission [3]. Respondent details will not be 

passed on to another third party for research or any other purposes without the prior consent of the Respondent.  

Research members ensure that conclusions disseminated by them are clearly and adequately supported by the data. 

Research members had provided respondents with sufficient technical details to enable respondents to assess the 

validity of results of projects carried out on their behalf. Data tables include sufficient technical information to 

enable reasonable interpretation of the validity of the results [4]. Research results are purely applicable to a very 

little size of the location Karachi, Pakistan only. Research members have collected the information from the 

respondents after assuring the respondent’s concern & consent. Researcher bias is completely not adopted in the 

research undertaken. Research members will not do inappropriate use or misuse of the information. Identity of the 

institution will not be disclosed at any cost. For this reason Bank A, B and C term is used in place of the bank’s 

name and the institution name referred to as Entity A. 

3. Data Analysis 

Presentation of the data collected from the various sources, the data is quantitative and were collected by means of 

questionnaire.  

3.1. Questionnaire Processing 

After the conduct of each questionnaire filling sessions, all data was immediately transcribed from the notes to the 

excel sheets by use of coding the data technique. The data is recorded in tables in excel spread sheets to make the 

classification and analyses easy. 

3.2. Personal Observations 

An observation of all respondents and the banks websites was also undertaken by the researchers to understand the 

level of used technology and online support to the e-banking users. The information about the respondent was also 

collected first on questionnaire. 

Institutions Age Group Occupation 
           Name Of Institute                            Code      Age Class            Code Occupation                        Code 

Bank A                                                            1 18 - 28 years                1  Student                                    1 

Bank B                                                            2  29 - 38 years               2   Employee                                2 

Bank C                                                            3  39 - 48 years               3  Entrepreneur                           3 

Entity D                                                          4  49 - 58 years               4  Customer                                4 

Table 2 Basic code sheet for personal characteristics of the sample 

 

3.3. Data Analysis 

The data collected for this research is quantitative whereas attitudinal scale “Likert scale” was also used to extract 
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information about the research problem from the selected sample. 

The sample was selected on the basis of suitability for this study. Due to time and resources constraints, most of 

the questionnaires were distributed in three banks as well as in a private university in Pakistan. The reason behind 

the selection of these institutions was that the sample is made up of people who regularly provide or utilize the e-

banking services. Along with this, the questionnaires were also emailed to some students of the same university, 

personal contacts and references due to their non-availability, and some forms were filled in the banks from 

employees. 

There were 100 survey forms distributed personally and through email. 75 forms were returned dully filled; it 

shows a response rate of about 75%, which is a good response rate in view of the limited resources and time. The 

age group of respondents was between 18 years to 60 years, but majority lie in the age bracket of 18 to 28 years on 

an average. Most of the forms were self-administered and consumers filled them in front of the researcher, but few 

are filled by the researcher using clipboard for those respondents who were surveyed the banks. 

 

3.4. Interpretations 

3.4.1. Most frequent e-banking service does respondent use  

There are a lot of features and services of the e-banking sector from which the customer can get benefits. But 

being unawareness from them our nation is using a few facilities. 

3.4.2. What influences you to use the e-banking services?  

The given options like ease, time saving, 24/7 and reduce cost, the respondent from four different sector mostly 

follow these for the their service they can use at any time in any situations whereas after that respond towards is 

reduce and ease of usage. 

3.4.3. Disclosing personal information while doing transaction through Internet is safe 

Here also the different categories of employees strongly said that they don’t disclose anyone information until 

law and order situation involve means while any customer making transactions is quite said but some disagreed 

with that and some was unknown. 

3.4.4. How many times have you returned without completing a transaction from ATM’s & POS because of system 

failure, unavailability of cash or link down in a week? 

Here we can see that 27 respondent response that less than three times means that they don’t face any problem 

but in rarely cases it happens after that higher response rate is 4-6 which is also not a more, we can say problems 

are created at everywhere like here but banking sector quite making it better and trying their customers satisfied. 

4. Hypothesis Testing 

4.1. Hypothesis H1 

Ho: Consumers use e-banking services due to domination of perceived advantages of e-banking 

Ha: Consumers do not use e-banking services due to domination of perceived advantages of e-banking 

   

Mean: x = 33.55, Standard Deviation: σs = 1.975, Population Mean: µ = 32 
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       𝒁𝜶 = �⃖�   −  𝝁𝝈𝒔  𝒁𝜶= 0.785 

 

Figure 1 Hypothesis H2 

According to z-table the value for Zα = 0.785 is equal to 0.79 that falls in the acceptance region. Hence at 5% 

significance level we’ll accept our null hypothesis which says that cconsumers use e-banking services due to 

domination of perceived advantages of e-banking. 

4.2. Hypothesis H2 

Ho: ATM is the most frequent service used by e-banking consumers in Karachi  

Ha: ATM is not the most frequent service used by e-banking consumers in Karachi 

Mean: x = 18.75, Standard Deviation: σs = 1.56, Population Mean: µ = 17.5        𝒁𝜶 = �⃖�  − 𝝁𝝈𝒔  𝒁𝜶 = 0.801 

 

 

Figure 1 Hypothesis H3 

According to z-table the value for Zα = 0.801 is equal to 0.7910 that falls in the acceptance region. Hence at 5% 

significance level we’ll accept our null hypothesis which says that ATM is the most frequent service used by e-

banking consumers in Karachi. 

 

5. Conclusion 

The results that were gained after the proper usage of different effective tools & techniques, have conveyed that 

yes, e-banking services are known very much by the consumers of the e-banking services and the most of the time 

used machine or e-banking facility available in the Pakistan is Automated Teller Machine (A.T.M.). The results 

were hundred per cent out of the total response rate regarding the “yes” or agreeing that the e-banking terminology 

& services are very much known to them. Before administering the questionnaire to the survey sample, we, the 

group members asked a little about the term from each of the respondent that was considered under the personal 

observation, whereby most of the individuals agreed to the definition that e-banking is the banking through 

electronic channel. According to the facts & figures listed in the chapter one too, the ATM is most used e-banking 

facility not in Karachi only but in the whole Pakistan. Some secondary data, from the SBP website says that, e-

1.645 0.79 

0.7910 

1.645 
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banking transaction is increased by 19 per cent as compared to the first quarter [08], however, traditional paper-

based banking transaction. The secondary data also conform to the research results too. 

The highest frequency that was chosen by the respondents is the “ease” factor and the next followed by it is the 

“time-saving” factor that makes the consumer to use or perceive e-banking services as a preferable banking 

channel. The ease such as at one click or button press in the ATM machine, one can gets the amounts withdrawn 

with regard to their need. This enables the individual to save the time that was wasted in the prior or physical 

channel that was used by the individual’s before the introduction of the e-banking services.  

Respondents record their answers about that either e-banking service is the most risky e-banking service or not. 

The rate of response or the highest frequency marked by the respondent out of total response rate is that consumers 

“agree” with the statement that e-banking service is the most risky banking service that is provided by the financial 

institutions ever. This shows the probability of the users that e-banking doesn’t completely assures the security 

concern of the individuals even today. They still do not blindly believe that the service we’re using i.e. either ATM 

or Internet banking (i-banking commonly) is not secure, safe and doesn’t contains any element through which we 

can prove ourselves innocent until the user is proficient in information technologies. 

It is pronounced in the likert scale is disclosing personal information while transacting through Internet is safe. The 

respondents have recorded the answer to “disagree” the most. The highest frequency of the answer is interpreted as 

no; it is not safe disclosing information through internet.  

5.1. Recommendations 

Concept of E-banking is fairly new to the banking industry in Pakistan; its popularity is increasing day by day. 

The use of internet is increased as well as the speed is high to support E-banking chores. E-Banking standards 

abide by Pakistani banks are sufficient for easy E-banking experience giving customers the reliability and benefits. 

Due to certain transaction checks applied by the banks creates a gap between business entities and individuals to 

completely shift to e-banking as their primary banking mode. The checks are applied to reduce a fraudulent activity 

which makes it more secure for the customer. 

 

Based on the data analysis and findings below are following possible recommendations: 

 More aggressive marketing efforts are required, so as to propagate the benefits of e-banking for the 

society & environment. 

 Higher level of security measures & standards must be adopted because the measures adopted are the 

standard level of security which have been exploited and obsolete much before. 

 The need of specialized software is required for the acquisition and examination of data gathered from the 

crime scene in case of any fraudulent activity [5].  
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Abstracts 

The aim of this research is to understand the role and efforts of financial institutions in boosting e-banking in Pakistan and 

customers' perception towards the potential benefits and risks associated with electronic banking in Pakistan. It is constraint to 

Karachi only and the research is conducted to evaluate the factors that hesitates consumers using E-banking services and what 

efforts the financial institutions have bed in. Quantitative methods were used as a research methods and hypothesis testing. 

Finally, a suitable conclusion and recommendations has been given. 

 

Keywords: Electronic Banking; E-Banking; Customers’ Perception; Adoption; Pakistan; e-Banking in Pakistan 

1. Introduction 

Bank is an English word, derived from the French word “Banque” which means “a bench” to perform day to day 

transactions. According to Banking Companies Ordinance [13] Section 5(b) states ‘Banking means to accept 

money for the purpose of lending or investment from the public, repayable on demand and withdrawal’.  
Electronic banking (commonly as “e-banking”) is defined as ‘Delivery of bank’s services to a customer at his 

convenience by means of electronic technology in modern days’[1]. Technological advancement and growing 

trend in technology, e-banking transaction jumps to 19% to Rs. 12 trillion [11].  

The aim of this research is understand the role and efforts of financial institutions in boosting e-banking in 

Pakistan and customers' perception towards the potential benefits and risks associated with electronic banking in 

Pakistan. 

The results that were gained after the proper usage of different effective tools & techniques, have conveyed that 

yes, e-banking services are known very much by the consumers of the e-banking services but their major concern 

show that security problems, like hackers and fraud, are determining aspects in internet service presentation and 

financial institutions are making good enough efforts to make consumers aware about the services they are offering 

but the more aggressive marketing efforts are required, needs more portions of their efforts for maintaining in the 

e-banking facility rather than acquiring facilities and higher level of security measures & standards must be 

adopted because the measures adopted are the standard level of security which have been exploited and obsolete 

much before. 
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1.1. Research Aims & Objectives 

This study aims to understand the role and efforts of financial institutions in boosting e-banking in Pakistan and 

customers' perception towards the potential benefits and risks associated with electronic banking in Pakistan. To 

choose such a study topic basically means to strengthen the understand about the subject matter “e-banking”, its 

attributes and the qualitative factors effecting the adoption and usage of it. The need to conduct the research based 

on the below mentioned objectives, is to highlight the barriers and obstructions that are faced by the consumers of 

e-banking services so that they can be reduced through a mutual consent and proper policy formulation between 

the service providers and end users. 

Main objective is to determine the Factors involved in customer avoiding e-banking in Pakistan and to find out the 

critical factors which influence the consumers to adopt or not to adopt e-Banking services? 

1.2. Research Hypothesis 

H1:  Financial institutions are making efforts to boost e-banking utilization. 

1.3. Scope of Research 

The outcomes would help the policy makers to develop effective strategies for future outlook of electronic banking 

in a country. The findings shall help the students related to the majors of banking & finance, policy makers as 

mentioned above, and for the other stakeholders in the banking business. The research and its conclusion shall help 

the future study of the e-banking inefficient structure and improper positioning strategies used by the service 

providers and will help them to be efficient in providing quality service to their users. In this research we used 

three different banks and one institution. 

2. Research Methodology 

The research is undertaken so as to ascertain different patterns and perception of the consumers regarding e-

banking in Karachi. The inferences and conclusions of the research will help the customers about the risk and 

benefits of using e-banking services  

2.1. Research Design 

Since the research objectives and purpose is short-term, solely reasoned for academic purposes, cross-sectional 

studies or research design method is the most appropriate design appropriate for this research study [2]. 

2.2. Research Approach 

The research approach chosen with reference to the research objectives and problem quoted above is “Descriptive 

Research”. The objective is to provide a description of various phenomena connected to individuals, situations or 

events that occur [16].  

2.3. Research Method 

This research is composed of the predetermined independent and dependent variables, vivid research objectives, 

close-ended quantified questions in questionnaire administered to the pre-defined sample, the research method 

most suited to this research study is the Structured or Quantitative research method. 
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2.3.1. Sampling 

Step # 01: Defining Population: 

(a) Element: Individuals bearing bank accounts. 

(b) Unit: Consumer of e-banking services in Karachi. 

(c) Extent: In Karachi. 

(d) Time: Within 30 Days. 

Step # 02: Sampling Frame: Individuals (consumers & employees) of bank having bank 

account with a mandatory user of any e-banking service in 

Karachi. 

Step # 03: Sampling Unit: Consumers of e-banking services in Karachi. 

Step # 04: Sampling Method: Non-probability sampling. 

Judgmental sampling is used to select samples from the unit and frame identified. The judgment is based upon 

the factors such as individual observed using any e-banking services by any of the research member, having any 

proof of e-banking service such as bearing an A.T.M. Card, etc. 

Step # 05: Sampling size: 75 respondents. 

Step # 06: Sampling plan: 

(a) Visiting branches of certain banks that are convenient in terms 

of area and sources. 

(b) Determining that bank account holder is either a user of e-

banking services or not. 

Step # 07: Selecting sample: If the individual is eligible and is considered “yes” to the 

determination in Step # 06(b), the individual is selected to be the 

part of research with his/her consent and hence becomes the part of 

population (sample) for this research. 

Table 1 Process of Research Study[9] 

2.3.2. Questionnaire 

Questionnaire contains 01 close-ended question i.e. questions with which appropriate choices or options are 

provided, and 02 statements recorded and measured by a Likert scale or the summated rating scale, which is based 

upon the assumption that each statement on the scale has equal attitudinal value, importance and weight in terms of 

reflecting an attitude towards the issue in question. 

The type of scales used to measure the answers recorded by the respondent are ordinal or ranking scale and 

nominal or classificatory for 05 close-ended questions. 

2.4. Data Collection Method 

For this study, the data collected is the primary. Primary data is the data collected for the first time. Whereas, for 

the literature and models justifying or contradicting the issue or research problem, the data is secondary data, i.e. 

the data already used in another research or the second-hand data simply.  

Data is collected through the questionnaire solely that is presented to the sample that is selected after the 

judgmental sampling procedure has been used. The questionnaires are filled in the presence of the respondent and 

research group member of this study. Therefore, the personal presentation of the questionnaire form/type is used in 

this study. We prefer this method as a fully described in our research approach. 

2.5. Data Analysis Method 

The data collected for the undertaken research study is the quantitative data. Quantitative analysis techniques such 

as tables, graphs, charts and statistics allow us to do this; helping us to explore, present, describe and examine 

relationships and trends within our data [3]. 
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2.5.1. Data Analysis Techniques 

All data types should, with few exceptions, is recorded using numerical codes enabling us to enter the data 

efficiently and quickly by using the numeric keypad with fewer errors [15]. Exploratory data analysis (EDA) 

approach is useful in these initial stages. This approach emphasizes the use of diagrams and tables to explore and 

understand your data, emphasizing the importance of using your data to guide your choices of analysis techniques.  

2.6. Ethical Considerations 

The anonymity of respondents is preserved. Research members will not disclose the identity of respondents or any 

confidential information about respondents without the respondents’ permission [4]. Respondent details will not be 

passed on to another third party for research or any other purposes without the prior consent of the Respondent.  

Research members ensure that conclusions disseminated by them are clearly and adequately supported by the data. 

Research members had provided respondents with sufficient technical details to enable respondents to assess the 

validity of results of projects carried out on their behalf. Data tables include sufficient technical information to 

enable reasonable interpretation of the validity of the results [17]. Research results are purely applicable to a very 

little size of the location Karachi, Pakistan only. Research members have collected the information from the 

respondents after assuring the respondent’s concern & consent. Researcher bias is completely not adopted in the 

research undertaken. Research members will not do inappropriate use or misuse of the information. Identity of the 

institution will not be disclosed at any cost. For this reason Bank A, B and C term is used in place of the bank’s 

name and the institution name referred to as Entity A. 

3. Data Analysis 

Presentation of the data collected from the various sources, the data is quantitative and were collected by means of 

questionnaire.  

3.1. Questionnaire Processing 

After the conduct of each questionnaire filling sessions, all data was immediately transcribed from the notes to the 

excel sheets by use of coding the data technique. The data is recorded in tables in excel spread sheets to make the 

classification and analyses easy. 

3.2. Personal Observations 

An observation of all respondents and the banks websites was also undertaken by the researchers to understand the 

level of used technology and online support to the e-banking users. The information about the respondent was also 

collected first on questionnaire. 

Institutions Age Group Occupation 
           Name Of Institute                            Code      Age Class            Code Occupation                        Code 

Bank A                                                            1 18 - 28 years                1  Student                                    1 

Bank B                                                            2  29 - 38 years               2   Employee                                2 

Bank C                                                            3  39 - 48 years               3  Entrepreneur                           3 

Entity D                                                          4  49 - 58 years               4  Customer                                4 

Table 2 Basic code sheet for personal characteristics of the sample 

3.3. Data Analysis 

The data collected for this research is quantitative whereas attitudinal scale “Likert scale” was also used to extract 
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information about the research problem from the selected sample. 

The sample was selected on the basis of suitability for this study. Due to time and resources constraints, most of 

the questionnaires were distributed in three banks as well as in a private university in Pakistan. The reason behind 

the selection of these institutions was that the sample is made up of people who regularly provide or utilize the e-

banking services. Along with this, the questionnaires were also emailed to some students of the same university, 

personal contacts and references due to their non-availability, and some forms were filled in the banks from 

employees. 

There were 100 survey forms distributed personally and through email. 75 forms were returned dully filled; it 

shows a response rate of about 75%, which is a good response rate in view of the limited resources and time. The 

age group of respondents was between 18 years to 60 years, but majority lie in the age bracket of 18 to 28 years on 

an average. Most of the forms were self-administered and consumers filled them in front of the researcher, but few 

are filled by the researcher using clipboard for those respondents who were surveyed the banks. 

3.4. Interpretations 

3.4.1. Financial Institutions are making good enough efforts to make consumers aware about the services they are 

offering. 

As we see some problem faced by different customer in different services the response rate received by all four 

banking sector they say strongly agree means they are trying to making their services best beside that some ratios 

said no and some minor ratios said strongly disagree overall result was trying their services best. 

3.4.2.  Instruction manual or self-help guides are usually associated with the e-banking products 

Form all banking sector highly response rate was that they provide all the guidelines, and menu while opening 

accounts if customers follow them the problems will be quite less due to inefficiency of customers using their 

banking problems occurs. 

3.4.3. How many times have you returned without completing a transaction from ATM’s & POS because of system 

failure, unavailability of cash or link down in a week? 

Here we can see that 27 respondent response that less than three times means that they don’t face any problem 

but in rarely cases it happens after that higher response rate is 4-6 which is also not a more, we can say problems 

are created at everywhere like here but banking sector quite making it better and trying their customers satisfied. 

4. Hypothesis Testing 

Ho: Financial institutions are making efforts to boost e-banking utilization. 

Ha:  Financial institutions are not making efforts to boost e-banking utilization. 

Mean: x = 52.3, Standard Deviation: σs = 1.862, Population Mean: µ = 51 𝒁𝜶 = �⃖�   − 𝝁𝝈𝒔  

Z α = 0.6982 

 

Figure 14 Hypothesis H0 

According to z-table the value for Zα= 0.6982 is equal to 0.7549 that falls in the acceptance region. Hence at 5% 

significance level we’ll accept our null hypothesis which says that financial institutions are making efforts to boost 

0.7549 1.645 
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e-banking utilization. 

5. Conclusion 

The highest frequency out of all the respondents tick marked the option Security as the reason to be one of the 

major reasons not to use e-banking service in the perception of customer. It means that, security, the confidentiality 

of the information is the right of each & every citizen or individual, and each person wants its identity, personal & 

bank information to be kept safe & secure. Therefore, they don’t want to lose it through the use of the e-banking.  

The frequency for the security out of the total response rate is 39, which is the highest frequency, whereas the 

following highest frequency is the Lack of Legislative Structure, i.e. in Pakistan, the cyber fraud laws aren’t that 

much comprehensive as frauds are creative and are mostly first of its type, therefore the laws that justify e-banking  

[10], that need a sudden update for each period because of the alteration in the technology require the laws to be 

efficient to protect each individual.  

As how many times have you returned without completing a transaction from ATM’s & POS because of system 

failure, unavailability of cash or link down in a week? The respondents recorded as the answer Less than 3, out of 

the 4 total options provided. The following most appropriate answer considered by the respondents is the 4 to 7. 

The results shows that most of the respondents have faced at least one problematic transaction out of the total 

transactions they made in the week, which shows the inefficiency of the financial institution and less efforts to 

maintain the e-banking services. 

In the likert scale as increasing rate of frauds has nullified the value of e-banking services. The answer’s recorded 

by the respondents in the likert scale is that “agreeing” or “yes” to the statement. The answer is interpreted that the 

highest frequency is agreeing with the statement that increasing rate of frauds have nullified the value of e-banking 

services. The e-banking services have lost their charm, potential advantages due to increasing rate of cybercrimes 

and frauds in the sector. The trustworthiness have been lost by the customers into the electronic infrastructure 

penetrating & adopted by the institutions to provide the e-banking facilities & services due increasing rate of fraud 

and the loop holes of losing security. Form all banking sector highly response rate was that they provide all the 

guidelines, and menu while opening accounts if customers follow them the problems will be quite less due to 

inefficiency of customers using their banking problems occurs. 

 

5.1. Recommendations 

Based on the data analysis and findings below are following possible recommendations: 

 Concept of E-banking is fairly new to the banking industry in Pakistan; its popularity is increasing day by 

day. The use of internet is increased as well as the speed is high to support E-banking chores. E-Banking 

standards abide by Pakistani banks are sufficient for easy E-banking experience giving customers the 

reliability and benefits. Due to certain transaction checks applied by the banks creates a gap between 

business entities and individuals to completely shift to e-banking as their primary banking mode. The 

checks are applied to reduce a fraudulent activity which makes it more secure for the customer. 

 More aggressive marketing efforts are required, so as to propagate the benefits of e-banking for the 

society & environment. 

 Financial institution needs more portions of their efforts for maintaining in the e-banking facility rather 

than acquiring facilities. 

 Higher level of security measures & standards must be adopted because the measures adopted are the 

standard level of security which have been exploited and obsolete much before. 

 Computers and internet continue to spread and occupy our lives by increasing the potential of harm 

caused by it through increased number of computer crimes. To deal with this rise, new and advance 

methods of investigations are required [6]. 
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 The need of specialized software is required for the acquisition and examination of data gathered from the 

crime scene [7]. 

 Success for an effective quality management system for efficient business operations and to improve the 

quality to meet the customer requirements which enhance to ‘customer satisfaction’.  Hence, ISO 9001 is 

an essential part of any organization regarding to its standardization. However, in order to ensure that 

Pakistani banking sector do not fall behind whilst competing in world banking all organizations 

implement quality management system practices for their customer satisfaction [8]. 
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Abstracts 

The increasing contribution of small and medium-sized organizations (SMEs) is widely reported and recognized. 
The use of information and communication technologies has been one of the key factors in the growth of SMEs 
and the associated production levels and productivity in the recent years. In the sultanate of Oman, similar to other 
countries within the gulf cooperation council (GCC) the growth of SMEs is a national priority. Hence, the majority 
of the GCC countries, and Oman government, in particular, have shown a great deal of interest in encouraging 
SMEs to use ICT and become competitive. The research identifies the status of the SMEs with regards to adoption 
of ICT in Oman. It identifies the difficulties SMEs have experienced, and the impact of ICT adoption on SMEs. 
Finally, the study provides suggestions that can help SMEs in Oman to be more competitive at regional and global 
levels. 
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1. Introduction  

Information and Communication Technologies (ICT) have an important impact on businesses in developed and 

developing countries (Manochehri et al., 2012). It forms the backbone of obtaining organizational goals and 

gaining a competitive edge over competitors in the market. The effects of these technologies are not only felt in 

commercial organizations but also in non-profit organizations. Organizations of almost all types have adopted the 

use of ICT these days, not only for cutting costs and enhancing work procedures, but also for providing better 

customer service. Governments around the globe have adopted the ICT to provide better services to the people and, 

above all, to save money and time. ICT is creating new opportunities by enabling design and delivery of digital 

goods, allowing firms to increase margin and revenue by accessing foreign markets directly. ICTs make services 

more easily tradable and increase productivity in manufacturing enterprises. Furthermore, the use of e-mail, e-

commerce, and social media network have significantly cut down on the physical transportation involved in 

sending mail, banking, advertising, and buying goods (Manochehri et al.,  2012). Burke (2010) observed several 

important benefits from owning websites, such as having new customers and additional sales by firms. ICT is one 

of the key ingredients to enhance a company’s competitiveness. ICT have four main contributions to organizations 

1) give more visibility to business enterprises; 2) provide more information to small firms; 3)  allow enterprises to 

overcome traditional trade barriers; and 4) facilitate financial transactions (Piatkowski, 2003). In order to benefit 
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from ICT adoption, to deliver better services and explore new business opportunities, a certain infrastructure must 

be in place. Limi (2008) suggested that infrastructure is one of the most important driving forces for economic 

development, and other factors that help ICT success are availability of skilled ICT personnel and budget to invest 

in the development of ICT infrastructure. In recent years, ICT played a significant role in various operations of 

organizations as it promotes remarkable prospects such as storing, processing, retrieving, disseminating and sharing 

of information (Apulu et al., 2013).  

Oman is a developing country with a growing economy, the adoption of ICT has been relatively slow compared 

to that of developed countries (Ashrafi and Murtaza, 2008). At present most large and international organizations in 

Oman are using ICT in their workplace, enabling the workforce to share resources and to communicate with each 

other effectively and at relatively low cost. Many organizations have also spent huge amounts of money on ICT 

infrastructure. However, the situation has not been the same with SMEs for various reasons discussed (Ashrafi and 

Murtaza, 2008; Al-Gharbi and Ashrafi, 2010). There is very limited literature available that discusses status of ICT 

adoption and usage in organizations in the Middle East in general, and Gulf Cooperation Council (GCC) countries, 

in particular. The purpose of this paper is to fill this gap by investigating the current state of ICT adoption in Omani 

SMEs and identifying the reasons for slow ICT adoption. Oman is a member of the GCC and this research adds 

insight on the state of ICT in the Middle East, particularly in a GCC context. Through this research we would like 

to shed light on the impact and usage of ICT on SMEs in Oman, and their perceptions towards ICT. 

The primary aim of the study is to obtain answers to the following questions: 

1. What is the level of ICT usage in SMEs in Oman? 

2. What are the obstacles/difficulties SMEs face in adopting ICT in Oman? 

3. What is the impact of ICT adoption on organizations in Oman? 

The paper is organized in the following way:  Section 2 presents the literature review on the impact of ICT on 

SMEs; Section 3 describes the research methodology and design; Section 4 presents the data analysis and findings; 

Section 5 provides conclusion and recommendations. 

 

2. Literature Review 

2.1. Importance of SMEs  

It has been widely recognized that small and medium-sized enterprises (SMEs) not only play an important role 

in the economy of a country, but are crucial to the country’s economic stability. Developed and developing 

countries are taking various steps for facilitating the growth of SMEs. For instance, In the UK, SMEs employ 67 % 

of the workforce (Lange et al., 2000). In most countries SMEs generate a substantial share of GDP and are a key 

source of new jobs, as well as providing a breeding ground for entrepreneurship and new business ideas. SMEs 

offer more benefits in comparison to larger companies in terms of job creation, growth and efficiency. This is why 

a number of countries are paying special attention to SMEs and have adopted policies and programmes to support 

SMEs such as tax incentives, technical support, regulatory provision and training (Hallberg, 2000) 

2.2. ICT Adoption in SMEs 

ICT can be used as a strategic lever for socioeconomic development as well as a competitive tool in an 

increasingly global and deregulated market (Jelassi, 2010). Shih et al. (2008) have found that for developing 

countries to realize potential benefits of IT, policymakers should look for ways to promote IT investment as well as 

developing investment resources, complementary assets, and openness to external influence. There are various 

ways to promote ICT in SMEs (Martin and Matlay, 2010). ICT privatization in developing countries has been 

viewed as the key method for modernization and expansion of public telecommunications networks (ITU, 2010; 

Bortolotti et al., 2002). Privatization of telecommunication infrastructure and ICT in general, has also helped to 

boost foreign direct investment (FDI), a major source of ICT financing. Heeks (2002) found that ICT project 

failures in developing countries is higher than developed countries, possibly due to lack of technical and human 

infrastructure. Mofleh et al. (2008) have found that major ICT initiatives in developing countries have failed in 

achieving major development outputs. Particularly, SMEs in developing countries have been slow in adoption and 
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diffusion of ICT. Kapurubandara (2009) classified various factors of slow adoption of ICT in SMEs in developing 

countries and categorized them into internal and external barriers. 

Since late 1990’s, In GCC, all governments have invested heavily in ICT, enabling them to not only renew, but 

expand their ICT infrastructures by implementing new technologies. From 1995 to 2002, ICT spending on 

equipment, software and telecom services in the Middle East increased sharply. GCC enterprises still face key 

challenges as they strive to increase ICT adoption and effectiveness. For instance, Ashrafi and Murtaza (2008) 

discussed that lack of information about suitable ICT solutions and implementation were some of the major barriers 

in adopting ICT in Oman. According to Manochehri et al., (2012), between 2000 and 2008, the percentage of firms 

with access to the Internet has increased substantially across all GCC countries. Abdullah and Albadri (2011) 

examined the existing literature on ICT in the Arab world in order to glean the level of ICT investment and 

acceptance, and to attempt to understand the interplay of cultural practices and values on the successful 

implementation of ICT initiatives. Hamade (2009) has categorized major reasons for ICT adoption in Arab 

countries into two categories: one related to the basic infrastructure and the other related to government’s policies 

and regulations. ICT has played a major role in the recent Middle East reawakening, with the Internet being central 

in driving the political upheavals and revolutions witnessed in the region. Social networks have played an 

important role in this process, allowing people to get connected and mobilized (Yahia, 2011). Furthermore, 

Antlova(2014) discussed the main factors affecting ICT adoption in the Czech SMEs.  

2.3. ICT Adoption in Oman 

The Omani government, realizing the need for ICT, has placed a strong emphasis on creating a digital economy 

as a key driver for the sustainable growth of the country. The successful adoption of ICT depends on many factors. 

Some of these are internal factors deriving from within the organization’s environment, and others are external 

factors deriving from the external environment affecting the organization’s operations, decisions, and behaviour 

(Standing et al. 2009). In today’s world, it is not possible for an organization to operate in isolation; it has to 

interact with external organizations and individuals. For example, it is not possible for a company to operate an e-

business or e-commerce solution without communicating with external parties and having a suitable Internet 

connection.  

Oman is one of the developing countries that have paid a great deal of attention to ICT. This attention is 

increasing as technology continues to evolve and ICT has now been adopted in most of the public and private 

sector. According BMI (2012) report, the government’s e-Oman goals include bridging the digital divide and 

making e-government services available to all people in the country. To achieve this objective, ITA has launched a 

number of IT-related infrastructure projects, with one core component being an e-government services portal, 

which is a gateway to services offered by government departments online. During the global economic slowdown, 

private sector slowed down spending on ICT infrastructure, but the government kept spending on IT projects 

within its e-Oman framework. Government projects in education and e-services are an important source of 

spending in government sector. The US-Oman free trade agreement, which came into effect in January 2009, has 

provided indirect benefits for the ICT sector beyond the direct relaxation of barriers to trade. Oman has also 

introduced various reforms, particularly in the areas of labour law and copyright protection. 

Global Information Technology Report (GITR) evaluates impact of the ICT at a global level and benchmarks 

the ICT readiness and the usage of their economies. GITR Networked Readiness Index  is composed of four sub-

indices that measure Environment sub-index (political, regulatory, business and innovation), Readiness sub-index 

(infrastructure and digital content, affordability, and skills), Usage sub-index (individual usage, business usage, and 

government usage), and Impact sub-Index (economic impact and social impact). Oman has moved to 40
th

 rank in 

the Networked Readiness Index of the World Economic Forum 2013 (World Economic Forum, 2013). The increase 

in Internet usage in Oman (and in communication-enabling facilities) is indicative of growth in the adoption of 

ICT. It also suggests that Oman is following international standards by providing adequate communication 

facilities. According to an estimate of HSBC Middle East Bank there are only 15,000 to 20,000 SMEs in Oman 

generating only 10-20% employment (Oman Economic Review, 2007). These estimates show that SME sector is 
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not yet developed well, and there is a significant potential for the SMEs in Oman to grow in terms of contribution 

to GDP and employment, and to be competitive at regional and international levels. Small and medium-sized 

enterprises (SMEs), as well as large companies, are expected to invest in ICT to deal with increased competition 

and take advantage of regional opportunities (BMI, 2012). 

2.4. Obstacles in Adopting ICT in SMEs  

Duan et al (2002) identify a lack of ICT skills and knowledge in SMEs as one of the major challenges in all 

European countries, and particularly in the UK, Poland and Portugal. Al-Gharbi and Ashrafi (2010) found that 

some of the main reasons for the slow adoption of the Internet in Omani private sector organizations were: 

 Internet is not relevant to their business  

 Insufficient level of demand for purchasing through the Internet  

 Lack of skilled employees to develop, maintain and/or use the Internet technology 

 High ICT set-up and running costs 

 Lack of implementation time 

 Difficulty in integrating IT systems 

 Security concerns  

 Lack of leadership 

 Lack of management support 

 Privacy concerns 

It seems that these barriers are common to organizations worldwide, however, most of the economic activity in 

developing countries depend on government policies and support. A number  organizations in Oman found that the 

lack of government support with regard to ICT adoption is also one of the main reason of slow ICT adoption in 

SMEs. Many of them mentioned high telecommunication cost and the inefficiency in the postal services which is 

essential for e-commerce success. Others mentioned of the IT vendors’ incapability for delivering customized IT 

systems to the individual business requirements. 

3. Research Methodology/Design 

In order to determine the extent of the adoption and usage of ICT in SMEs in Oman and to achieve the research 

aims and objectives, an extensive literature review was carried out on the topic in order to investigate the reasons 

for, and the challenges and obstacles encountered in adopting ICT by SMEs around the world. Based on the 

extensive literature review, A questionnaire was developed to determine the usage, effects and perceptions of 

Omani SMEs towards ICT. Specifically detailed information was collected on the present technological 

infrastructure, the reasons behind ICT investment, the restrictions and barriers encountered in the adoption of ICT, 

the implementation methods used and benefits realized by the ICT adoption. The questionnaires were distributed, 

both online and in hard copies, to a number of SMEs in Oman. It was required to be filled in by the owner, General 

Manager or IT Manager because of their ability and understanding of the issues investigated in the questionnaire.  

Based on the data collected through the questionnaires, statistical and logical inferences were made to determine 

the usage level and effects of ICT on SMEs in Oman. Based on the data analysis, we have developed a set of 

recommendations on how SMEs can improve efficiency and effectiveness in using ICT, thus enabling them to 

reach regional and global markets more effectively and to be more competitive.   

4. Analysis and Results 

The objective of the study was to investigate the current state of ICT usage and adoption in SMEs in Oman. The 

data collected from the survey were analysed using IBM SPSS Version 19. About 700 organizations in Oman 

(mostly in Muscat) were contacted by email and in person, of which 108 returned completed questionnaires. After 

removing the incomplete responses, 99 responses were included in the analysis.  The results are discussed under 

four categories: Demographics of participants, ICT Infrastructure, IT Resources, and Barriers to ICT adoption.  
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4.1 Demographics of the participants  

Organization Type: Seventy nine percent of the organizations of the survey participants were from private 

sector, 9% public, and 10% from government. 

Position of the respondent: Forty one percent of the respondents of the survey were managers, 30% executive, 

20% middle-managers and 8% owners.  

Industry sector: Thirty eight percent of the organizations were from the Manufacturing, 16% from  IT service 

providers, 13% from other service sectors, 9% from sales, distribution and marketing, and 22% from other sectors.  

Organization Size: Based on the number of employees, 14% organizations can be categorized as Micro (less 

than 10 employees), 25% Small (between 11-50 employees), 30% Medium (between 51 and 250 employees) and 

30% large (over 250 employees). 

 

4.2 ICT Infrastructure 

Local area network/External: The results of the survey show that 95% of the surveyed organizations in Oman 

have a Local Area Network, and 53% have Extranet.  

Type of Internet Connection: Seventy seven percent of the organizations in Oman are currently using Broadband 

(ADSL, DSL) Internet connection, 17% of the organizations have their own ‘leased line’, and 16% use wireless 

mobile connection (3G, EDGE etc.), only 5% use dial connection, and 4% use VSAT. 

Purpose of using Internet: Ninety nine percent of the surveyed organizations use Internet for sending and 

receiving emails, 78% use it for getting information about goods and services, 76% use it for getting information 

from government and public organizations. 74% use Internet for searching or research, 64% perform Internet 

banking or accessing financial services, 70% use it for providing customer services, and 31% use it for delivering 

products online. 

Types of Software used: Ninety seven percent of the respondents organizations use Office suite (e.g. word 

processing, spread sheet, database), 89% use business packages (e.g. accounting, sales, marketing, payroll), 48% 

use workgroup applications (e.g. Microsoft Exchange), 39% use production packages (for. raw materials, 

management, inventory etc.), 34% use Web design (e.g. Front page, Dreamweaver, etc.), 26% use business 

intelligence (e.g. IBM Cognos, MS performer server, etc.), and 14% desktop publishing (e.g. PageMaker, Quark 

Express, etc.).  

 

4.3 IT Resources 

IT Department: Seventy two percent of the surveyed organizations have a separate  IT department. 

Full-time employees in IT department: Fifty three percent of the organizations have between (1-10) IT 

employees, 9% have between (11-20) IT employees, 4% have between (21-50) IT employees, 12% over 50 IT 

employees, and 21% do not have any full time IT employees.      

User Support: Sixty two percent of the organizations get user support from their IT department, 8% get from 

other staff specialized in IT, 12% from staff member who are not specialized in IT, and 12% from consultant, 

contractor or through outsourcer.  

IT staff having business knowledge: Sixty four percent of the respondents agree that IT staff has business 

knowledge, 11% disagree, and 23% were neutral.  

Outsourcing IT activities: Forty seven percent of the organizations outsource some of the IT activities, whereas 

53% do not outsource any of their IT activities.  

Success of Outsource arrangements: Sixty percent of the respondents were satisfied with their IT outsource 

arrangements, 36% remained neutral, and 3% were not satisfied with their outsource arrangements.    
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4.4 Barriers to ICT adoption 

Sixty one percent of respondents reported cost of the ICT as the major barrier in adopting ICT, 39% mentioned 

lack of education and training, 32% concerns regarding computer virus and security attacks, 28% lack of adequate 

telecommunication infrastructure, 26% insufficient information about technology based business opportunities, 

25%  increasing complexity from ICT change, 24% lack of good technical support, 21% customer unwillingness to 

use ICT, 21% rigid organization structures and work practices, 12% lack of trading partners (such as suppliers), 

lack of co-operation among competitors within their industry sector.    

 

5. Conclusion and Recommendations 

The results of the study show that Oman has a reasonably well developed ICT infrastructure and a majority of 

the organizations are utilizing it for various business functions. A large of organizations (95%) have local area 

network, and more than half have extranets. Almost all of the organizations surveyed use Internet (99%), though 

mainly for sending and receiving emails however, and a majority of them also utilize it for other businesses 

activities. However, only 31% of organizations use Internet for the delivery of products or services online. More 

than three fourths of the organizations use ADSL, but only 16% of the surveyed organizations use mobile 

connection (3G, or EDGE). A vast majority of the organizations use office suite and business application packages. 

Furthermore, use of advanced business applications seems to be low (such as Business Intelligence, desktop 

publishing, web design and work group applications). Three fourths of the organizations have an IT department, 

with half of them have between one to ten employees in the IT department. Majority of the organizations (62%) get 

support from their IT department. A majority of the organizations (64%) believe that their IT staff has knowledge 

of their business. A little less than half (47%) outsource some of their IT activities, and about 60% of them are 

satisfied with the outsourcing arrangements. With regard to major barriers, majority of them (61%) feel that the 

high costs of ICT is one of the major barrier towards ICT adoption, followed by the lack of technical skills, 

concerns about security, lack of inadequate telecommunication infrastructure, and insufficient information about 

technology based opportunities.  

This study has provided a snapshot of the current state of ICT adoption in SMEs in Oman. It has investigated a 

number of aspects about the utilization of ICT in SMEs in Oman that have yet not been investigated in other 

studies. Higher costs of ICT have been identified as one of major barrier. In order to increase further adoption of 

ICT among SMEs, policy makers need to focus on measures to reduce the cost of ICT adoption, particularly high 

costs of telecommunications. Also there is need to provide specialized IT consulting services specially tailored for 

SMEs at an affordable cost. To overcome the difficulty of shortage of ICT-skilled workforce, government need to 

increase specialized ICT training designed for SMEs. Also, there is a need to establish a centre, where SMEs can 

get information about business opportunities in the local, regional and international markets. These results will be 

beneficial for small and medium-sized enterprises in Oman and other GCC countries aspiring to be more 

competitive by taking advantage of ICT. Also, these results will help managers and key decision makers in private 

organizations and planners of the Public Authority for SMEs to develop strategies to help and encourage SMEs to 

use ICT in order to be more competitive. The findings of this research will provide a foundation for potential 

researchers and will help policy makers in understanding the current state of affairs in the usage and impact of ICT 

on SMEs in Oman. 
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Abstract 

Our world is rising in a wide-reaching e-village. Internet, Intranet, extranet, ICT, etc., are becoming extensive and prominent 

technologies. In the world of interlinked hypertext documents, Moodle, WebCT, Blackboard, also known as CMS (Course 

Management Systems) are used for instruction and learning in the education.  This study has discovered the effect of Moodle on 

students’ attitudes, learning, in terms of gender diversity, male and female, taking a course “Basic Computing Skills” offered at 

Sultan Qaboos University (SQU), Sultanate of Oman, for General Foundation Program. The course material was digitally used 

in the study in arrangement with the face to face teaching. Students and instructors were regularly engaged in e-communication 

for sharing and exchanging the considerations, information, questions and their solutions. As a response of their queries and 

discussions, required e-material and information were made accessible on the Moodle’s website, designed for the course. 

Students were studied towards their attitude towards Moodle, learning, favourite method of instruction, and accessibility 

towards Moodle. The findings revealed that the male and female students had little exposure of Moodle at the start of the 

course; and male students rated the four areas bit higher as compared to female students but later, getting familiarity, female 

students rated the four studied areas almost higher than male students.   

 
Keywords: E-learning; Moodle; CMS; IT; LMS, Students attitudes. 

1. Introduction 

Networks are expanding, and WAN is becoming larger and larger, day by day and as a result we are emerging in a 

worldwide electronic society. Most of the Internet, Intranet, extranet, ICT, etc., have started using the CMS 

(Course Management System) or LMS (Learning Management System) for teaching and learning in education. 

Moodle is a Course Management System dealing with interconnected electronic documents.The development and 

advancement in the technology has controlled and revolutionized the earlier sketch and our lives.  

Oman is one, among the countries, highly motivated to advance the educational system. Sultan Qaboos University 

is the only national university in the Sultanate of Oman, serving more than 14000 male and female students. We 

had introduced Moodle to the students of Foundation Program, Department of Computer Science, College of 

Science, to obtain the access to the digital material of the course, Basic Computing Skill, along with traditional 

face to face instruction, blended with online Moodle’s chat sessions, e-mails, etc.  

As said by
[9]

 online teaching and learning as an atmosphere can be valuable to both the students and teachers, 

which work well for the education goals in terms of syllabus. As specified by
[8]

 Female students have a robust, 

confident and positive attitude in the direction of Information and Communication Technology. The significance of 
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E-learning and its tools in education, as supposed by
[3]

, “E-learning is widely used in universities, other 

educational institutions and commercial organizations all over the world. It is growing more and more popular, and 

an increasingly large number of institutions are working on creating better tools for E-learning.”  
As stated by

[2]
 In general males have more positive and progressive attitude headed for Information and 

Communication Technologies and generally have more information, knowledge, understanding and abilities about 

the technology than females, but when the females become trained and knowledgeable , this attitude difference of 

male and female becomes different and identical. These days there is an advancement in higher education 

institutions concerning the traditional and online learning, by highlighting a high concern on the growth of 

Information Technology and use of e-learning
[1]

. According to
[5]

 face to face learning in alliance with E-learning 

supports in bridging the space between students and instructors.  

E-learning has verified that the worth, efficiency and easiness are the key factors for its acceptance and usage
[13]

. 

As stated by
[1]

 students are fond of taking the courses which include the use of Information Technology, and point 

out that activities offered through E-learning systems are more practical and important as compared to traditional 

classroom activities. The students thoughts and benefits will be really motivated if the teachers make good use of 

e-mail in teaching
[14]

. According to
[7]

 the use of LMS had considerable effects and benefits to the students, and 

especially on those students, involved more with the LMS got stronger benefits. The implementation of Course 

Management System had considerable benefits
[11]

. 
[6] 

Stated the role of chatting as a motivation that Chat rooms 

encourage and give confidence for a thoughtful conversation about learning, among the students. 

2. BACKGROUND OF THE STUDY 

Sultan Qaboos University is the formation of the assurance announced by His Majesty Sultan Qaboos Bin Said; 

The Sultan of Oman. The first batch of students at Sultan Qaboos University was registered in 1986. The sketch, 

development and construction of the campus was carried out with great consideration and attention to the 

accomplishment of these aims, with the overall appearance of the buildings sensibly and carefully planned to 

accommodate the physical, educational, and spiritual needs of students, faculty and staff. The traditional Islamic 

division of the genders is maintained in the architecture of the University. There is separate access to buildings 

through lower and upper walkways for male and female and separate seating in the classrooms. 

Overall, the campus represents the rich heritage of Oman and Islam, plus all the competences of contemporary life. 

The outcome is an educational and living atmosphere which is useful, practical, and attention-grabbing
 [12]

.
 

SQU has nine colleges; namely Agriculture & Marine Sciences, Arts & Social Sciences, Commerce & Economics, 

Education, Engineering, Law, Medicine & Health Sciences, Science, and Nursing. In addition there are two main 

centers for Support and Research;  Support (Community Service & Continuing Education, Center for Information 

Systems, Center for educational Technology, Human Resources and Staff Development, Language Center, Center 

for Career Guidance, Student Counseling)  and Research (Excellence in Marine Biotechnology, Communication & 

Info. Research, Earthquake Monitoring, Environmental Studies & Research, Oil & Gas Research, Omani Studies, 

Remote Sensing & GIS, Water Research, Humanities Research). Approximately all the colleges are using the CMS 

Moodle and Center for Educational Technology (CET), of Sultan Qaboos University is providing the facilities and 

access to Moodle. 

3. PURPOSE OF STUDY 

The purpose of this study was to investigate the students’ attitude and gender differences on the use of Moodle and 

its outcome on the students learning and understanding, those had a very little knowledge of IT or without basic IT 

skills, towards the ‘course material of “Basic Computing Skills”, offered at Sultan Qaboos University.  

4. What is Moodle? 

Moodle is a teaching and learning platform where educators, administrators and learners can create personalized 



Nauman Ahmad, Dr. Zuhoor Al-Khanjari 

5  © Elsevier Publications 2014   

learning environments. It is an integrated system that is robust and secure. Moreover, Moodle is a collaborative 

learning environment and delivers a set of powerful learner-centric tools that gives power to both teaching and 

learning
[10]

. 

Moodle is an extremely helpful and good quality platform for E-learning
[4]

. Moodle allows educationalists to 

control and organize all features of course content and delivery using one integrated system
[3]

.  

5. METHODOLOGY 

This study was conducted on the students of Basic Computing Skills course, General Foundation Program (a 

bridging program). These students had similar educational background and a very basic or without basic IT Skills. 

A website was created for the course and e-materials on the website were used in combination with face-to-face 

instruction.  Students responses were collected thorough a questionnaire using twelve questions, for five hundred 

and ten (510) students.  Four key domains were concluded, related to Attitudes towards Moodle, Moodle helps in 

understanding and learning, students’ favourite way of learning through Instructor, or Moodle or both and the 

accessing Moodle. Data collection was divided in two phases; Before and After. Before was the first phase and the 

data gathering was at the beginning of the course, while After was the second phase and data gathering was at the 

end of the course. Likert scale was used to gather the responses for each item, ranging from 1 to 5, where 1= 

Strongly Disagree, 2=Disagree, 3=Uncertain OR (never used Moodle before), 4=Agree, 5=Strongly Agree.  

A course outline, course and related presentations, supplementary exercises for preparation, helping material, 

additional e-notes to maintain the course material were used in the study. Students and instructors were constantly 

engaged in e-communications for sharing and exchanging the thoughts, information, questions and solutions 

among them through Asynchronous (through- E-mails: as E-mails can be sent or received, exclusive of both or all 

the contributors involvement at the similar time)  and Synchronous (through- Moodle’s Online Chat sessions; for 

having the contributors involvement at the similar time, to mark their dynamic and self- motivated input and 

contribution) communication activities. As a response of their questions, negotiations, etc., required stuff and 

information were made available on the Moodle’s website, designed for the course.       

These chat sessions were piloted and reviewed by the instructors and profoundly participated by students. Duration 

of these chat sessions was 10-15 minutes, every so often during classes and occasionally at weekends. In response 

of their questions, e-materials using MS Word, MS Excel, MS PowerPoint, PDF files, website links, etc., were 

uploaded or made available on the Moodle’s course website, by the instructors, to respond the comprehensive 

questions. An evaluation was done, at the first phase: “Before to the course” and second phase “After the course”, 
to distinguish any obvious variation on students attitudes towards Moodle, its effects on learning and their 

preferences in comparison with Instructor versus Moodle.   

Class sessions were conducted in computer labs, operative with 32 computers containing Microsoft Office, and 

Windows as Operating System. Collected data was assessed on the basis of plain statistical analysis, by comparing 

the means to review the amount of change from Before phase to After Phase. Then the results of these assessments 

were integrated to study the change on questions like attitudes of male and female students towards Moodle, 

learning through Moodle, their liking in comparison with Instructor versus Moodle and accessing the Moodle.        

5.1. ATTITUDE TOWARD MOODLE 

The means of the study for the students’ attitude toward Moodle at Before and After phases together with the size 

of change are tabulated in Table1  and graphically presented in Fig.1(a) (Before vs. Before for Female vs. Male) 

and Fig.1(b) (After vs. After for Female vs. Male). The overall attitude toward Moodle was found low at the 

beginning of the course for Male (M=2.63) and Female (1.81) respectively, but in the after phase Male students 

responded at (M=4.58) and Female at (M=4.81). This shows that the students had a little knowledge or 

understanding of Moodle Before the course. After the use of Moodle it was considerable that the students’ attitude 

towards Moodle was very positive and felt comfortable and essential tool for learning. It appears from the students’ 
response that the overall size of change for Female students at (3.00) was higher than Male students at (1.95).  
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Table 1: Attitude towards Moodle 

    Mean Size of Change 

Dependent 

Variables 

Gender Before After After-Before 

Comfortable Male 2.59 4.74 2.15 

  Female 1.80 4.71 2.90 

Essential Male 2.67 4.42 1.75 

  Female 1.81 4.91 3.10 

Overall(Attitude 

towards Moodle) 

Male 2.63 4.58 1.95 

  Female 1.81 4.81 3.00 

(a)              (b) 

 
Fig.1 (a): Attitudes towards Moodle (Before Vs. Before) ; (b): Attitudes towards Moodle (After Vs. After) 

5.2. LEARNING THROUGH MOODLE 

The overall view and understanding of the students’ towards the Moodle as a learning tool was very low, in the 

beginning of the course, as shown by their responses,  Male at (M=2.88) and Female at (M=2.44) respectively. But 

when asked at After phase, they appreciated the effect of Moodle on their learning with a very positive reply and 

their mean for Male was increased at (M = 4.56) and Female at (M=4.83). Students had indicated the effects of 

Moodle on their enhanced understanding and learning the course material as well on their improved exam 

preparation. Students responses show that the overall size of change for Female students at (2.38) was higher than 

the Male students at (1.67). 

The means of the study at Before and After phases together with the size of change are tabulated in Table 2 and 

graphically presented in Fig. 2(a) (Before vs. Before for Female vs. Male) and Fig. 2(b) (After vs. After for Female 

vs. Male).  

Table 2: Moodle and Learning 
    Mean Size of Change 

Dependent 

Variables 

Gender Before After After-Before 

Understanding Male 2.97 4.69 1.72 

  Female 2.72 4.76 2.03 

Learning Male 3.13 4.51 1.38 

  Female 2.64 4.88 2.24 

Helped in Exams 

Preparation 

Male 2.54 4.46 1.92 

  Female 1.97 4.84 2.87 

Overall(Helps in 

course learning) 

Male 2.88 4.56 1.67 

  Female 2.44 4.83 2.38 
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(a)            (b) 

 
Fig. 2(a): Learning through Moodle (Before Vs. Before); (b): Learning through Moodle (After Vs. After) 

5.3. METHOD OF INSTRUCTION 

The means of the study at Before and After phases together with the size of change are tabulated in Table 3 and 

graphically presented in Fig. 3(a)  (Before vs. Before for Female vs. Male) and Fig. 3(b) (After vs. After for 

Female vs. Male). Students were asked in the beginning to give their views about the method of instruction for 

“Instructor Only”, “Moodle Only” or “Instructor and Moodle”. In the beginning the mean response was lower for 

the method “Instructor and Moodle” for Male at (M=2.04) and Female at (M=1.72) and their favorite method of 

instruction was “Instructor only” for Male (M=3.94) and Female (4.23) respectively. But after using the Moodle 

their views were totally changed and the method “Instructor Only” decreased for Male at (M=2.64) and Female at 

(M=3.53) and the method “Instructor and Moodle” was very high for Male at (M=4.71) and Female at (M=4.95). 

Size of change for the method “Instructor and Moodle” was higher for Female at (3.22) than Male at (2.67).  

Table 3: Method of Instruction 
    Mean Size of Change 

  Gender Before After  After-Before 

Instructor Only Male 3.94 2.64 -1.31 

  Female 4.23 3.53 -0.70 

Moodle only Male 1.47 1.72 0.25 

  Female 1.37 2.42 1.05 

Instructor and Moodle Male 2.04 4.71 2.67 

  Female 1.72 4.95 3.22 

(a)          (b) 

 
Fig. 3(a) Method of Instruction (Before Vs. Before); (b) Method of Instruction (After Vs. After) 



 Nauman Ahmad, Dr. ZuhoorAl-Khanjari 

© Elsevier Publications 2014   6 

5.4. MOODLE ACCESSIBILITY 

The means of the study at Before and After phases together with the size of change are tabulated in Table 4 and 

graphically presented in Fig. 4(a)  (Before vs. Before for Female vs. Male) and Fig. 4(b) (After vs. After for 

Female vs. Male). The overall Moodle’s accessibility was low in the beginning of the course, when studied, for 

Male at (M=3.04) and Female at (M=2.36), but at the After stage it was raised to Male (M=4.44) and Female at 

(M=4.74).  It was significant to identify that the students sensed Moodle accessible from any networked location at 

any time, whenever required, along with a size of change for Male at (1.40) and Female at (2.38) respectively, 

showing the higher size of change for Female students.  

Table 4: Accessing Moodle 
    Mean Size of Change 

  Gender Before After  After - Before 

Any Location Male 2.96 4.33 1.37 

  Female 2.03 4.77 2.74 

Any Time Male 3.12 4.55 1.42 

  Female 2.69 4.71 2.02 

Overall (Moodle 

Accessibility) 

Male 3.04 4.44 1.40 

  Female 2.36 4.74 2.38 

(a)             (b) 

 
Fig. 4(a) Accessing Moodle (Before Vs. Before); (b) Accessing Moodle (After Vs. After) 

6. SUMMARY AND CONCLUSION 

Male and female students those were presented to online learning atmosphere through Moodle had positive and 

constructive approaches and attitude toward Moodle. They had better and improved learning and understanding of 

the course material. It is worth here to mention that female students’ attitude were better as compared to male 

students as gender diversity, after using the Moodle. Populations are entering to the digital phase. The method of 

education through blended learning is becoming more distinguished which is more effective, especially for female 

students. Female students preferred face to face methodology but sustained with online material as a favourite 

mode of learning with a higher percentage as compared to male students, and female students liking percentage 

was higher as well, than the male students, at the end. The most encouraging thing is that the female students 

emphasized on the ease of access of the available teaching materials, exercises and quick information retrieval of 

the course from anyplace outside of the classroom and collection of all the learning information in one place.    

The conclusions of this study are also in agreement with
[2]

 that females’ have more or less the similar progressive 

attitude or sometimes better as compared to males when the females’ obtain more familiarity, knowledge and 

training about the Information and Communication Technologies. Female students have extremely encouraging 

and constructive attitudes, in the direction of Information and Communication Technologies
 [8]

.    
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ABSTRACT 

 

This study explored the attitudes of teachers towards the use of Smart Boards (SBs) in 

English Language teaching and learning contexts, and also sought insights into teachers' 

actual use of SBs in English language classes. The study also investigated possible factors 

affecting teachers' positive and negative attitudes towards SB technology. Data were 

collected through questionnaires distributed to 82 teachers in different institutions across 

Andimeshk, Iran, from Secondary schools. Questionnaire results revealed that teachers have 

positive attitudes towards the use of SBs in Math instruction and are aware of the potential of 

this technology. Responses given in interviews indicated that all Math teachers are 

supportive of SB technology in their classes, and observations revealed that SBs are used 

with their basic functions in Math classes. The statistical analysis revealed that the more 

teachers use SBs, the more they like this technology. 

 

KEYWORDS: Interactive whiteboard (SB), Attitude, English Language Teachers, English 

Instruction. 

 

INTRODUCTION 

With the introduction of computer facilities into the education system, traditional teaching 

techniques are increasingly being enhanced or even replaced by techniques relying more on 

technology. Once concentrated in math and science classes, technology has also begun 

providing benefits to language teaching and learning. One recent popular computer based 

mailto:Soudabeh_tabatabaei@yahoo.com
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technology that has emerged is Smart Boards (SBs). SBs were initially developed for 

presentations in office settings, but over the last decade, starting from higher education; 

educational institutions have begun using them. According to some studies and reports based 

primarily on research in science, math or other content-based classrooms, the use of SBs 

makes the learning and teaching atmosphere more enjoyable, creative, and interesting. There 

are also numerous claims about the benefits and positive impact of SBs on learning, but these 

remain largely anecdotal (Levy, 2002). 

With the incorporation of SBs in teaching and learning settings, important changes have been 

observed in education, such as engaging more students in the lesson, using multimedia 

sources flexibly, and motivating learners easily. SBs could be useful supplementary tools for 

education, providing the opportunity to bring in different kinds of multimedia resources, to 

access Internet sources with ease, and to increase student interest; however, maximum benefit 

from this technology, especially in language teaching and learning settings, requires further 

background knowledge and research (Anderson, 2007). Although there are many descriptive 

reviews and reports about the use of SBs, it is beneficial for teachers and students to be 

familiar with the actual potential of this technology through empirical studies, including 

gathering the opinions of students and teachers, exploring its actual use in the classroom, and 

providing pedagogical advice for effective use of this technology. 

 

BACKGROUND OF THE STUDY 

In recent years, computers and computer-related technologies, such as SBs, have increasingly 

begun to be used in language teaching and learning settings. Technologically developed 

countries such as the UK, the USA, and Australia have invested a great deal of money in such 

technological equipment. With respect to SBs in particular, a national survey in England in 

2005 found that nearly half (49%) of primary school teachers had used SBs, and in secondary 

schools, 77% of math teachers, 67% of science teachers and 49% of English teachers said 

they had used SBs (BECTA, 2005). There is increasing interest in the potential of this 

technology worldwide ( Hodge & Anderson, 2007), including in countries like Iran, where, 

though this technology is quite new, it is attracting educators’ attention day by day. 

Smart Boards have been argued to provide certain benefits for students.  Firstly, using 

SBs has been claimed to increase student motivation and enjoyment (BECTA, 2003a). 

Secondly, they have been shown to enable greater opportunities for participation and 

collaboration, thus developing students’ personal and social skills (Levy, 2002). Thirdly, they 

may eliminate the need for students to take notes, through the capacity to save and print what 
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appears on the board (BECTA, 2003b). Another benefit is arguably that, with the help of an 

SB, teachers can make clearer and more dynamic presentations and in turn the students can 

manage to deal with more complex concepts (Smith, 2001). It has also been argued that SBs 

allow teachers to accommodate different learning styles and to choose materials according to 

the particular needs of students (Bell, 2002). Moreover, SBs seem to enable students to be 

more creative and self-confident in presentations to their classmates (Levy, 2002). Finally, 

Bell suggests using SBs for a variety of reasons. Since SBs are colorful tools, they attract the 

attention of students and they may be useful not only for visual intelligent students, but also 

for kinesthetic learners because they allow touching and marking on the board. SBs may 

provide benefits for teachers as well. First of all, SBs have been shown to provide teachers 

with a way to integrate Information and Communication Technology (ICT) into their lessons 

while teaching from the front of the class (Smith, 2001). Secondly, they may allow for 

spontaneity and flexibility, and for teachers to benefit from a wide range of web-based 

resources (Kennewell, 2001). 

Thirdly, they permit teachers to save and print the notes they or their students write on the 

board (Walker, 2002). Furthermore, SBs allow teachers to share materials with their 

colleagues via intranet at schools and use them again later, which saves time in preparing 

materials (Glover & Miller, 2001). Finally, Smart Boards have been argued to serve as 

encouraging devices for teachers to change their pedagogical approaches and use more ICT, 

which in turn can facilitate professional development (Smith, 1999). Even though there are 

many reports claiming to show the advantages of SBs, there are also a few studies pointing 

out the drawbacks of this technology. In a study conducted by Gray, Hagger Vaughan, 

Pilkington and Tomkins (2005), researchers found that some teachers complained that SB-

based lesson preparation and planning is time-consuming. Other teachers stated that too much 

PowerPoint use could lead to a “show and tell” style of teaching that may result in changing 

the role of the teacher into one of just a presenter of the topic in the classroom. 

 In this case, the teacher may be seen as more passive and as less involved in the teaching 

process. Smith, Higgins, Wall and Miller (2005) revealed that in order to use SBs to their full 

potential and avoid such problems, there is a tremendous need for training and technical 

support for teachers. Teachers should be confident in using this technology, which can only 

be achieved by special training. Without training, the claimed benefits may not be 

experienced by the learners and teachers. Glover and Miller (2001) conducted another study 

that supports this idea, emphasizing many teachers’ lack of overall ICT competence. Yet 

another problem that may arise with the introduction of SB technology is a financial one. 
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Schools have to spend a considerable amount of money in order to equip classrooms with this 

technology. Since the late 1990s there has been an increasing use of technology in 

educational settings worldwide. Computer facilities such as wireless net, interactive 

whiteboards and multimedia devices have started to enhance teaching and learning processes. 

Smart Boards (SBs) are a relatively recent technology, so there is not a great deal of scholarly 

literature relating to attitudes towards their use. The articles in the educational press and 

newspapers offer only anecdotal evidence and advice and the existing small-scale studies do 

not provide a full picture –particularly with respect to SB use in the area of language 

instruction. 

Various studies have investigated the attitudes of students and teachers towards CALL 

(Arkın, 2003; Bebell, O’Conner, O’Dwyer, & Russell, 2003) and several studies have looked 

at the student and teachers attitudes towards the use of Smart Board in particular (Armstrong, 

Cardini, Castle, 2007; Schmid, 2006; Wall, Higgins, Smith, 2005). Of the latter studies only 

two looked specifically at SB use in language learning contexts (Gray et al., 2005; Schmid, 

2006), and of these, both were small-scale qualitative studies looking at specific groups of 

ESL learners and teachers. 

The literature lacks therefore large-scale studies surveying specifically language teachers’, 

learners’, and administrators’ views about the use of SBs in EFL contexts and exploring the 

possible factors affecting these stakeholders’ positive or negative attitudes towards SB 

technology.  

In Iran, Andimeshk, SB technology is fairly new and there are not many institutions that use 

it currently for language teaching purposes. Since research studies may be helpful to 

educators deciding whether or not to invest in this new technology, this study will be a 

starting point to show the overall picture of SB use in Iran, Andimeshk, student and teacher 

openness to their use, and their overall potential for language instruction. This study will 

include all of the stakeholders in language instruction settings by exploring teachers’, 

students’, and administrators’ attitudes both qualitatively and quantitatively, so that educators 

may decide whether they should incorporate this technology into their teaching process or 

not. 

 

RESEARCH QUESTIONS 

1) What are the attitudes of Iranian EFL teachers towards interactive whiteboards? 

4) How are SBs used in EFL classrooms in Iran, Andimeshk? 
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5) What factors may influence Iranian students’ and teachers’ attitudes towards the use of 

SBs in EFL classrooms? 

 

SIGNIFICANCE OF THE STUDY 

SB technology is becoming more and more widespread day by day since it appears to offer 

teachers and students opportunities to facilitate teaching and learning. Although there are 

many claimed benefits of SB technology, it is the teachers who will have to exploit the 

features of SBs and integrate them with their current teaching methodologies, and students 

who will be expected to be ready for such changes. Effective integration can be achieved 

once it is understood how much training is needed, how open teachers and students are to the 

idea of SB use, and how much support can be expected from administrators. Since the 

literature lacks broad empirical studies investigating students’ and teachers’ attitudes towards 

SB technology in language instruction, this study might provide more empirical results, 

including both qualitative and quantitative data, showing how language teachers and EFL 

students perceive SB technology, and ultimately may help both teachers and students 

maximize the benefits of SB technology. 

This is the first study that will investigate the attitudes of students, teachers, and 

administrators towards the use of SBs in language instruction settings in Iran, Andimeshk. 

Before deciding on whether to invest in any new technology, educators need to understand 

how much this technology may contribute to their particular teaching and learning process, 

and need to be aware of opinions of the people who are using this technology currently. This 

study will enable Iranian educational institutions in the language teaching field to make 

informed decisions about whether to invest in this technology, and to better understand what 

they need to do if they decide to make this commitment. 

 

METHODOLOGY 

Since this study was limited by the number of educational institutions that use SB 

technology, there could not be equal distribution of the types of institutions. This study was 

conducted, therefore, in thirteen different educational institutions where SB technology is 

used in Andimeshk. 

Some of the students who participated in the study were preparatory class students in 

universities and high schools, others were in language schools taking English courses at 

different levels, and others were primary school students taking English classes at least two 

days a week. In any one institution, not all classrooms using SBs in English classes were 
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necessarily surveyed. In any institution, if there were more than three classrooms where SBs 

were installed, the three classes in which SB had been used most often were surveyed. 

If the students’ SB exposure was the same, one sample from each grade and level was chosen 

at random. The age of students ranged from 6 to mid-40s since there were educational 

institutions ranging from primary school to language school. The highest student population 

in this survey belongs to university students (45%). 

The teachers surveyed also came from these thirteen different educational institutions, and 

therefore ranged from primary school teachers to university instructors. They had varying 

degrees of experience in teaching English, with the majority (83%) having between 1-10 

years' experience. Among all English teachers in any institution, only the ones with actual 

experience using this technology were involved in the survey. In order to see the actual use of 

SBs in English classes, three hours of English lessons were observed. Two of these classes 

were observed in one university, and the other was observed in a secondary school. The 

criterion for choosing the lesson to be observed was the amount of the teacher’s experience in 

using this technology. 

Lastly, three administrators were interviewed to investigate their attitudes towards the use of 

SBs. All administrators were from universities and they were chosen because they had either 

had enough knowledge about SB technology or had participated in the decision-making 

process to purchase the SB technology. 

 

Instruments 

Survey techniques and instruments were used in order to collect data in this study. Two 

questionnaires were employed in this study in order to collect data about the attitudes of 

students and teachers towards SBs in language teaching and learning settings. Both the 

student and teacher questionnaires included five point Likert-scale items, open-ended and 

multiple-choice items, and apart from primary and secondary school students, the rest of the 

participants signed a consent form. 

The first questionnaire elicited information about the attitudes of students towards SB use in 

English lessons. The other questionnaire explored the attitudes of EFL teachers towards SB 

use in the classroom settings. While writing the questions in the questionnaire, the researcher 

was inspired by Moss et al (2007) questionnaire on teacher and student perceptions of SBs in 

core subjects. 

Some teacher and student responses in Levy’s (2000) study were also used to prepare the 

questionnaire items for this study. After the writing of the final version of the student’s 
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questionnaire in English, the questions in the student’s questionnaire were translated into 

Iranian by the researcher and checked by a fellow English teacher, in case student 

participants would not understand some of the statements in English. 

However, the teacher’s questionnaire was written in English because it was felt that EFL 

teachers would easily understand the questionnaire items. In order to improve the 

questionnaires, a pilot study was conducted in Middle East Technical University’s Foreign 

Languages Department. 

Forty students and five teachers participated in the study in total. After the study, two vague 

items in the teacher’s questionnaire were changed in order to be clearer. 

The reliability check with Cronbach Alpha resulted in the score of 0.79 for student’s 

questionnaire and 0.78 for teacher’s questionnaire. In the teacher’s questionnaire, three 

opposite items were excluded before the reliability check. In order to explore the attitudes of 

administrators towards the use of SBs, an interview protocol was used. I conducted these 

interviews with the heads of the Foreign Languages Departments in three different 

universities. They were the administrators of the preparatory programs. The reason for 

including administrators in this study is that their attitudes are also important while deciding 

to purchase this technology and provide additional support for teachers. There were six 

questions in total, exploring the factors influencing their institutions’ decision to purchase 

SBs, their opinions about the benefits of SBs, the most common problems stated by the EFL 

teachers, and general background information about the institution. For the last research 

question, a video recording procedure was conducted. The purpose of this procedure was to 

observe the actual ways in which of EFL teachers used or benefited from SBs in language 

classes. 

 

Procedure 

It was learned that approximately seventy different institutions possess this technology, but 

only about twenty of them use it in language classes. I phoned the administrations of the 

institutions that use SB in language classes to learn whether they actually use this technology 

or not. I found out that even though some of these institutions had purchased SBs, they were 

not using them actively, maybe due to the need for training. 

Some of the institutions requested official permission from the director of education in 

different cities, so I excluded those institutions from my list since it would take a long time to 

get that permission. At the end of this initial searching step, I made a list of fifteen 

institutions that use SBs in EFL classrooms, and which consented to take part in this study. 
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Two of the institutions ultimately did not send back the questionnaires, leaving a total of 

thirteen institutions surveyed. The return rate, in this case, is approximately 80% with 

student’s questionnaire and 19% with teacher’s questionnaire. A preparatory classroom was 

selected randomly, taking into consideration that they had some degree of SB use experience. 

Two teachers who had been using this technology for one year were selected for the piloting. 

The student questionnaires were distributed to the EFL students in the preparatory class and 

all the students completed the questionnaires. The other questionnaire, which was designed 

for the teachers who use SBs in English classes, was distributed to the teachers and five 

teachers completed this questionnaire. The researcher requested the students and the teachers 

to comment on unclear statements and to express their thoughts about the questions and the 

survey itself. The time spent for each questionnaire was also recorded. After the piloting, 

minor changes to improve the questionnaires were made with the help of the teachers’ oral 

and written comments and the students’ feedback.  

After the minor changes in the questionnaires were made, the questionnaires were distributed 

to fifteen institutions by post. Three interviews were then held with the heads of three 

institutions. Six questions were asked to learn their beliefs about this technology. Three hours 

of English classes were recorded in different institutions, using a digital video camera. After 

the recording, the tapes were analyzed using a checklist to define the ways in which English 

teachers used this technology. The checklist, which was compiled on the basis of uses 

mentioned in the literature on SBs, consisted of different activities and ways of SB use, such 

as bringing in materials from the Internet. 

 

Data analysis 

All the items in the questionnaires were analyzed using the Statistical Package for Social 

Sciences (SPSS), with the exception of the two open-ended questions at the end of both the 

teachers’ questionnaire and students’ questionnaire. In the interview with the administrators, 

there were six questions and they were analyzed through categorization of the responses in 

terms of positive and negative opinions. For every item statistically analyzed, frequencies and 

percentages were calculated. In terms of mean scores and standard deviations, the researcher 

excluded the option “No idea” from the variables in order to see only the degree of actual 

agreement and disagreement among the participants expressing a clear opinion. 

Therefore, the calculation of mean scores ranged from 1.00 to 4.00. In this case, the scores 

between 1.00 and 1.75 meant that the participants showed their strong disagreement with a 
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certain statement, 1.76-2.50 indicated disagreement, 2.51-3.25 showed agreement, and 3.26 

4.00 corresponded to strong agreement. In order to find whether there was a significant 

relation between different variables such as age, hours of SB use/exposure and students’ and 

teachers’ having positive or negative attitudes towards SBs, one-way ANOVA tests were 

performed. 

Interviews with the administrators were taped and transcribed by the researcher. The 

transcript data were categorized according to administrators’ positive or negative attitudes 

towards the use of SB technology. The video records were analyzed and categorized 

according to the ways that teachers use SBs in the literature. In addition, the open-ended 

responses from the students were first translated into English, and then categorized according 

to the sections in the analysis of the questionnaire data gathered from the students. Later, 

after each section of the analysis of the student questionnaire results, the related responses 

were added to the relevant sections in order to support or contradict with the students’ or 

teachers’ Likert-scale responses. 

 

RESULTS AND DISCUSSION 

With the exception of section three, in which there were two open-ended response items, all 

sections in the questionnaires were analyzed statistically. The Statistical Packages for Social 

Sciences (SPSS) Version 11.5 was used to compute frequencies and percentages of each 

Likert scale question. 

All the Likert-scale items consisted of a 5-point format: strongly agree, agree, no idea, 

disagree, and strongly disagree. While calculating means and standard deviations, the option 

“No idea” was excluded from the variables in order to see only the degree of actual 

agreement and disagreement among the participants. ANOVA tests were also calculated to 

see whether there was a significant relationship between attitudes and various participant 

factors, including age, years of teaching experience, hours of SB exposure, and type of the 

institution worked in. In addition, responses from the two open-ended questions were 

grouped according to the similar questions in the second section of the questionnaire and 

were discussed after each statistical analysis. 

The interview transcript data were analyzed according to the responses of interviewees for 

each of the six questions. The researcher examined all the responses for each question in 

order to find similarities and differences between the attitudes of the administrators. Finally, 

the observation data were analyzed in order to reflect the actual use of SBs in English lessons 

and to what extent the potential of SBs is exploited. The results obtained from the analysis of 
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the questionnaires are presented in four parts below. In the first part, the analysis of questions 

in the student questionnaire is presented according to six categories: learning, technical 

issues, affective factors, motivation, time/organization, and differences between SBs and 

traditional whiteboards. In the second part, the responses given to the questions in the 

teacher’s questionnaire are shown according to four categories: teaching, attitudes, 

motivation, and training. In the third part, the data gathered from the interviews are presented 

according to the six questions asked, and the similarities and differences between the 

interviewees’ responses for each question addressing attitudes towards the use of SBs are 

analyzed. The final part of this chapter is devoted to a presentation of the various ways of 

actual SB use in English classes as seen during the class observations. 

Part 2: Teachers’ Attitudes towards the Use of Interactive Whiteboards 

Section 1: Teachers’ Attitudes Related to SBs as Teaching Tools 

The nine questions in this section of the teacher’s questionnaire investigated teachers’ 

attitudes towards the use of SBs as teaching tools. Generally, the proclaimed benefits of SBs 

such as saving time, enabling teachers to reach different sources, saving and printing 

students’ work or examples, easing review, and allowing the opportunity to interact with the 

class face to face were included in the questionnaire statements to learn the teachers’ feelings 

about these features of SBs. The researcher also wanted to learn whether the teachers feel that 

they are more effective, efficient, and better managers of their classes when using SBs. 

Q1: Using the SB resources reduces the time I spend writing on the board. 

Q2: When using SBs in the classroom, I spend more time for the preparation of the lesson. 

Q3: I think using SBs makes it easier to reach different sources and display them to the whole 

class immediately. 

Q4: SBs are beneficial for saving and printing the materials generated during the lesson. 

Q5: I can give explanations more effectively with the use of SBs. 

Q6: With the help of using the SB, I can easily control the whole class. 

Q7: I think SBs can be a good supplement to support teaching. 

Q8: Using SBs makes me a more efficient teacher. 

Q9: Using SBs makes it easier for a teacher to review, re-explain, and summarize the subject. 

According to the mean scores in this table, except for the statement that using SBs requires 

more preparation time, the teachers agreed with all statements in this category. The highest 

mean score belongs to question seven, which indicates that nearly all of the teachers (90%) 

agree or strongly agree that SBs can be a good supplement for the language teaching process. 



11 

 

The questions in this section can be categorized into two subcategories: Questions related to 

the benefits of SBs and questions related directly to the opinions of teachers. Q7 and Q8 can 

be included in the category of teachers’ opinions about SBs and the rest could be mentioned 

in the category of benefits and drawbacks of SBs. Of the second group, the results of the third 

item show that a majority of the teachers responded positively that SBs make it easier for 

them to reach different sources and show them to the whole class at the same time. 

Regarding the responses related to the ninth question in this section, it can be seen that a 

majority of the teachers believe that SBs enable them to review, summarize, and reexplain a 

subject in an easy way. If we look at the results of the fourth question, we see that 73% of the 

teachers agreed that SBs are useful for saving and printing out their students’ work. Nearly 

two thirds of the teachers believe that they can give explanations more effectively by using 

SBs. The results of the first question reveal that 78% of the teachers agreed or strongly 

agreed that using SB based resources reduces time spent in writing on the board during the 

lessons. Looking at the responses given for the sixth question, 72% of the teachers agreed 

that they could easily control the whole class from the front of the class. 

For the second question, which has the lowest mean score in this category, 59% of the 

teachers disagreed with the idea that preparing for SB-based lessons takes more time than for 

a regular lesson. This may indicate that these teachers use special software programs 

designed for certain textbooks because these programs provide a lot of different activities, 

exercises, and tests for the teachers, which eases the teachers’ job in preparing extra 

materials. On the other hand, the results also reveal that 32% of the teachers agree with this 

idea, which suggests that these teachers try to prepare their materials by themselves, so they 

have to look for special materials and create appropriate materials for SBs. 

In terms of the results of the two questions related to teachers’ opinions, nearly two thirds of 

the teachers agreed with the notion that using SBs makes them more efficient teachers in the 

classroom. It is also seen that 90% of the respondents believe that SBs can be used for 

supplementing the lessons, resulting in the highest mean score for any question. Taking the 

open-ended responses into consideration, three teachers stated that using SBs saves time for 

the teacher. Two teachers also reported their feelings that SB-based lessons are more 

interesting for the students and therefore the teacher can teach more effectively. In the words 

of one of these teachers: I think this technology is a great opportunity for the students and the 

teachers because my lessons become more interesting by using SBs and I can include a great 

variety of sources (Teacher 7). 



12 

 

On the other hand, one teacher complained that the SB software that was designed for the 

course book does not contain anything different from the units of the textbook, so he 

suggested generally that these supplementary materials should be improved. 

Section 2: Teachers’ General Attitudes toward the Use of SBs 

These seven questions aimed to investigate teachers’ general attitudes towards the use of SBs. 

The questions can be divided into subcategories of positive attitudes/feelings and negative 

attitudes/feelings. Q10 and Q12 may be thought of as positive attitudes because they directly 

looked at whether the teachers like using this technology and whether they have positive 

attitudes towards it. On the other hand, Q11, Q13, Q14, and Q16 can be considered as 

negative attitudes since they explored the negative feelings of the teachers while using SBs, 

their negative attitudes towards this technology, their concerns about their students’ readiness 

to use this technology, and doubts about their own readiness to use SBs. Q15 is directly 

related to the preference of a traditional way of teaching over SB technology, so it can be 

included in the negative category as well. 

Q10: I like using SB technology in my lessons. 

Q11: I feel uncomfortable using SBs in front of my students. 

Q12: I have positive attitudes towards the use of SBs in language instruction. 

Q13: I have negative attitudes towards the use of SBs in language instruction. 

Q14: I do not think my students are ready for this technology. 

Q15: What I do in class with traditional methods is sufficient for teaching English. 

Q16: I am not the type to do well with SB-based applications. 

In terms of mean scores calculated, the teachers strongly agreed with questions ten and 

twelve, whereas they disagreed or strongly disagreed with the rest of the questions in this 

category. As is seen in Table 11, these remaining questions were actually expressing negative 

opinions, so the teachers’ disagreement with them shows an overall positive attitude, and thus 

a consistency among the participants’ responses is evident. 

The results show that the majority of the teachers agreed that they like using SBs in their 

lessons, and that they have positive attitudes towards them. Supporting this finding, only 6% 

of the teachers responded that they have negative attitudes. There is a more mixed response 

when it comes to the question of whether there is a need for SBs. Although 61% disagree that 

their traditional methods are sufficient to teach English, 25% agreed with this statement, 

which indicates that some teachers do not see the necessity of introducing this new 

technology into the teaching process. By disagreeing with question 11, the 
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majority of teachers made it clear that using SBs does not make them uncomfortable in front 

of their students, and most teachers (72 of the 82 surveyed) were confident that they 

themselves were suited to using this new technology. Finally, in terms of what the teachers’ 

attitudes towards their students’ readiness for SB use, more than two thirds of the teachers 

(79%) agreed that their students are ‘ready’ for this kind of technology. 

Section 3: Teachers’ Attitudes in terms of Motivational Issues 

The questions in this section intended to investigate teachers’ attitudes in terms of 

motivational issues. This section consisted of four questions in total. The questions aimed to 

gather information about teachers’ opinions whether they think that using of SBs makes 

lessons more enjoyable and interesting, helps keep the students’ attention longer, and 

increases interaction, motivation, and participation of the students during the lessons. 

Q17: I think SBs make learning more enjoyable and more interesting. 

Q20: I can keep my students’ attention longer with the help of SB technology. 

Q21: I think SBs increase the interaction and participation of the students. 

Q22: I think my students are more motivated when I use an SB in my lessons. 

The mean scores and low standard deviations calculated show that the teachers agreed or 

strongly agreed with all the statements in this category. The mean score of question seventeen 

is the highest (M=3.46), which indicates that nearly all of the teachers (almost 88%) agreed 

that SBs make lessons more enjoyable and interesting. Nearly 80% of the participating 

teachers agreed that the use of SBs increases the interaction and participation of the students, 

and nearly two thirds of the teachers believe that their students are more motivated when an 

SB is used in the classroom. 

The responses given for the 22nd question in this category show that 78% of the EFL 

teachers agreed that they can keep their students’ attention longer when they use SBs during 

the lessons. Two of the participants wrote in positive extra comments, stating that SBs attract 

the students’ attention and increase student participation. 

On the other hand, two other teachers observed that when the classroom lights are dimmed, 

some of the students lose attention: When the classroom is a bit dark, my students start to 

sleep and lose their concentration. I think only the curtains near the SB should be closed and 

the back of the classroom might get light from outside so that students do not tend to sleep 

(Teacher 19). 

In order to avoid loss of attention when the lights are dimmed, the curtains at the back of the 

classroom can be opened or the lights could be switched on at the back of the classroom so 

that darkness of the classroom does not affect the students negatively. 
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Section 4: Teachers’ Attitudes Related to the Issue of Training 

The last category of the teacher’s questionnaire contained two questions addressing the 

specific issue of training for the use of SBs: whether it is necessary and whether without it, 

they still feel comfortable using SBs (see Table 12). 

Q18: I believe that training is required to teach with SB technology. 

Q19: If I do not get sufficient training, I do not feel comfortable with using SBs in the 

classroom. 

The mean scores reveal that the teachers believe in the need for training, but are much more 

divided over whether such training is absolutely necessary in order for them to feel 

comfortable using SBs. 

According to the responses given for the 18th question, 63% of the participants agreed that 

training is necessary for the use of this technology. For question 19 however, there is a more 

mixed response. Although 34% of the EFL teachers report that they feel comfortable without 

any training while using an SB, 51% of the respondents agreed that they do feel 

uncomfortable, if they do not get sufficient training. 

Since the agreement score is higher than the disagreement rate, it can be said that the need for 

training is accepted as an important issue. One of the teachers made the point that teachers 

themselves have a role to play in getting ready to use SBs: 

I agreed with the training requirement, but this is a skill that teachers must develop 

themselves, make time to explore this technology and it's potential. If they do not make time, 

they will not use it effectively (Teacher 16). This opinion indicates that it is the teachers’ 

responsibility in part to learn to use this technology, but the administrators should also 

encourage teachers and plan training sessions for them. The comment may suggest that if a 

teacher does not have positive attitudes towards this technology or believe in its benefits, it 

might be difficult for him/her to become accustomed to using it. 

Section 5: Factors Affecting Teacher Attitudes towards SB Use 

In this section, one-way ANOVA tests were performed to explore the relation between 

teacher attitudes and different variables such as age, experience, and hours of SB use. The 

researcher wanted to check whether hours of SB use, age differences, and experience of 

teachers can be connected to positive attitudes or negative attitudes. Correlations were sought 

between hours of SB use, age, and experience variables and questions 10 (I like using SB 

technology in my lessons), Q12 (I have positive attitudes towards the use of SBs in language 

instruction), Q13 (I have negative attitudes towards the use of SBs in language instruction), 

and Q15 (What I do in class with traditional methods is sufficient in teaching English). After 
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ANOVA tests were performed, none of the relations were found to be significant except for 

that between hours of SB use and liking the use of SB technology. 

The result in Table 13 shows that there is a significant relationship between the hours of the 

teachers’ SB use and the degree of liking the use of SBs. Specifically, post hoc tests reveal a 

significant difference between the group with the lowest exposure (1-2 hours) and the group 

with the highest exposure (11+ hours). 

In general, what this suggests is that as the number of hours of using SBs increases, teachers’ 

rating of how much they like using this technology increases as well. This is an important 

finding because as the teachers explore this technology day by day, its potential and 

difference from traditional whiteboards are seen by the teachers and they want to use it more 

often. It is also related to the feedback coming from the students because when the teachers 

hear positive feedback, they want to use this technology more enthusiastically, as one of the 

administrators noted in the interview. 

 

CONCLUSION 

The results in this study revealed that a majority of the students agreed that when audio and 

visual materials are used with SBs; they can understand lessons better and feel that they learn 

more. Regarding the teachers’ responses related to teaching, the teachers strongly agreed that 

SBs are a good supplement for teaching and that SBs make it easier to show different kinds 

of materials to the class.  

In Levy (2002) and Lee and Boyle (2004), the teachers reported that SBs make it easier to 

draw on a greater number and wider variety of information and learning sources and 

these sources can be used flexibly and spontaneously in response to different pedagogical 

needs.  

The findings in the current study agree with this notion that it is easier to reach different 

sources with SBs and that the whole class can benefit from these sources at the same time. 

Teachers in the current study also strongly agreed with the idea that the use of SBs makes it 

possible to review, re-explain, and summarize a topic easily and effectively, since the saved 

or ready examples from the previous lessons and a great variety of other sources make it 

easier for the teacher to re-present the subject. This is similar to points raised in earlier 

studies. Most of the students in Glover and Miller’s (2001) study, for example, reported that 

with the help of SBs, their teachers were able to review things if they needed to study them 

again. More than two thirds of the teachers in that study also agreed with the idea that the 

opportunity to save and print out the students’ work and other materials is a very useful 
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facility of SBs, and is in fact a feature unique to SBs, a point noted in both Walker (2002) and 

Lee and Boyle (2004). 

The only statement in this category that the teachers disagreed with was one suggesting that 

preparation of SB-based lessons takes more time than for a regular lesson. This finding 

contradicts with a participant’s comment in Glover and Miller’s (2001) study that SBs require 

earlier and better preparation from teachers. Levy’s (2002) study also revealed that most of 

the teachers felt that initial lesson planning and materials preparation such as nice flipcharts 

take a long time to prepare. 

According to the findings in Moss et al. (2007), teachers reported preparing their own 

resources 78% of the time, and 42% of the time using commercial software. Although the 

findings in that study indicate that the teachers mostly spend a long time to prepare their own 

materials, this study may indicate that Iranian EFL teachers are either using commercial 

software or are finding prepared SB materials on the Internet since they report that it is not 

time consuming to prepare SB-based materials. 

 Although in the observations I conducted, there were not any teachers who used a software 

program, but the researcher knows that some teachers use software programs specially 

designed for certain course books, such as Face2Face. Since the number of observations 

is limited to three, it was not possible to verify the use of software programs in English 

classes. 

The results of this study suggest that simply providing SBs in some or all classrooms does 

not guarantee their use in language instruction as it was found out during the research. The 

students in the institutions where there is only one SB equipped classroom complain that they 

have experienced this technology only once or twice a semester. 

This lack of exposure may come from concrete problems such as lack of time or inability to 

schedule access to the SB classroom, or it may come from the teachers’ unwillingness to try 

this new technology and therefore reluctance to bring his/her students to the SB classroom. In 

especially crowded schools with one SB classroom, it will be very difficult to schedule who 

will use it when. The solution to this problem can be installing SBs into more classrooms or 

administrators’ planning equal schedules to make it possible for every class to benefit from 

this technology. In addition, teachers may not only face some first-order barriers such as lack 

of equipment and time, but also second-order barriers such as lack of confidence (Lane, Ross 

and Woods, 1999). 

Through professional guidance and assistance, these second-order barriers can be overcome 

and teachers may feel more confident and eager to benefit from this technology. Thus, 
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administrators should arrange focus meetings with experienced teachers in using SBs, 

establish a kind of sharing network among teachers in terms of materials, resources, and 

advice on SB use, and encourage teachers to exploit this technology on their own with the 

help of experienced colleagues. 

Another important and related issue is the need for training. As Hall and Higgins (2005) 

stated in their study, training sessions should be regular and should be viewed as a continuous 

process so that teachers can improve their ICT skills in order to use SBs efficiently. This 

issue is also mentioned in Smith et al. (2005), where they note that in order to use SBs to 

their full potential, there is a need for adequate training because inexperienced manipulations 

of SB features decrease the value of this technology. Additional coaching personnel and time 

could be beneficial on a one to one basis and administrators can arrange training sessions that 

could be helpful for teachers to overcome their barriers and be more confident in using SB 

technology. However, my research findings indicate that more than one third of the teachers 

responded that they can teach with SBs without special training. 

This may show that the teachers who are interested and good at ICT skills can easily adapt 

themselves to SB technology. Therefore, training could be provided by administrators 

according to the individuals’ technological knowledge, experience, and their individual needs 

to exploit this technology in education. Since most of the teachers in this study agreed that 

SB technology is a good supplement for teaching, and both students and teachers have 

positive attitudes towards this technology, it can be argued that SBs should be involved in the 

teaching process as much as possible. Although it depends on the institutions’ budgets, once 

the decision is made to use SBs, ideally it is advisable to install them in every classroom so 

that students do not have to change classrooms for SB-based lessons. If this is not financially 

possible, there can be at least two or three classrooms that are equipped with SBs. 

 In this case, it should be ensured that students be able to find the opportunity to go to those 

classrooms as much as possible. Students in this study complained that they can only rarely 

go to the “smart class”, which prevents them from experiencing and benefiting from this 

technology. It should also be reminded that some publishers prepare SB-based materials and 

there are a wide variety of free resources on the Internet suitable for SB use. Teachers and 

administrators may wish to contact the publishers for SB-based materials, on the condition 

that they choose certain course books whose materials are ready for SB use, or search the 

Internet to find extra materials. On a cautionary note, since in most cases a committee, not 

individual teachers, decides on the books to be used in an institution, a teacher who wants to 

use this technology with readymade materials may not find this opportunity. Another 
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potential problem with using ready-made materials is that not many books are prepared with 

software programs, which would limit the teachers’ choice if they want to benefit from these 

software programs. If they find the opportunity to choose course books provided with SB 

software programs, teachers may get help in the exhausting process of preparing extra 

materials for the class and save time by using these materials. 

As a last point, educators and administrators should not simply rush to buy SBs before 

purchasing one. They should search for and be informed about the different features of each 

SB. Although most SBs share similar features, some of them have distinctive functions and 

allow more interactive opportunities during the lessons, a particularly important aspect for 

language teaching. After the comparison of different trademarks, the cost of this technology 

should also be considered. If more classrooms are intended to be equipped with SBs, low cost 

SBs could be appropriate, whereas if this technology is going to be installed in just a few 

classrooms, more functionally active SBs can be chosen. It should also be noted that the size 

of the SBs is also important, for instance, in large classrooms, bigger sizes would be more 

appropriate. 

In this study, thirteen educational institutions were surveyed, ranging from primary schools to 

universities. Although there are several more institutions currently using SB technology in 

Iran, Andimeshk, time, travel constraints, and willingness to take part in this study reduced 

the number of institutions involved. In addition, in some institutions, there were SBs, but they 

had not been installed yet, so those institutions were not included in this study. 

In one of the institutions surveyed, SBs have been used for more than four years, but the rest 

of the institutions have been using this technology for only one year on average. This meant 

that in some cases students and teachers were basing their opinions on only limited exposure 

– a fact which no doubt led to the high “no idea” response rate for some questions. It should 

also be taken into consideration that in many institutions in Iran, Andimeshk, SBs are used 

more in subject classes such as math, science, and geography. Restricting the study to 

institutions in which SBs are used in language classrooms also meant that the number of 

institutions included in this study is far fewer than the total number of institutions currently 

using SBs. Apart from one private primary school and one high school surveyed, all the 

institutions in this study have this technology installed in just one or two classrooms. This 

limited accessibility again may have negatively influenced the extent to which SBs are used 

since teachers find it difficult to share the same classroom among them. As noted above, this 

also meant that students and teachers in many cases did not have a great deal of exposure to 

lessons with SBs, and at times could not comment on this technology appropriately. If all the 
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participants in this study had had more experience with SBs, they might have agreed or 

disagreed with the statements more easily. 

The number of lessons observed in different institutions to see the actual use of SBs in 

English classes was also limited. Again, time and travel constraints did not make it possible 

to include more observations in this study. In addition, some institutions did not consent to 

having their teachers observed during the lessons and did not allow video recording. 

Similarly, the study is limited by the few interviews with administrators, but time constraints 

did not allow for more. This study investigated the attitudes of students, administrators, and 

teachers towards the use of SBs, factors affecting their attitudes, and the ways that EFL 

teachers use SBs. Although this study includes some qualitative data, more classroom 

observations can be carried out to investigate to what extent teachers' benefit from the 

potential of this technology as claimed in the literature. Such a study, if conducted in a 

longitudinal manner, could attempt to confirm the finding in this study that greater use 

correlates to more positive attitudes. 

As one administrator in this study pointed out, SBs may help improve classroom interaction 

because the teachers do not need to turn their backs on the class. Given the importance of 

interaction in language learning settings, it could be the particular focus of a classroom-based 

research study to look at whether or how SB use contributes to classroom interaction 

specifically. The effectiveness of this technology in language instruction settings should also 

be examined. Although SBs are claimed to have an impact on learning in the short term, this 

has not yet been confirmed. It should be checked and seen what are exactly the real 

contributions of this technology through experimental studies in language learning settings. If 

not much contribution to learning is found, investment in this technology could be questioned 

and investors might rethink before purchasing this expensive technology. 
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Abstract 

In many developing countries, critical illness leads to health shocks affecting the individual, family, society and various 

governance levels. In this paper, we present an integrated framework for national health registry in Pakistan for predicting 

health shocks using Artificial Intelligence approaches for intelligent predictive modeling of the data. A mitigation process is 

triggered to help prevent health shocks from occurring as well as their negative impacts based on this model. Unfortunately, 

health information systems are either working in isolation or only manual systems exist. Therefore, sharing of information and 

data among these systems is carried out manually, which imposes additional burden on their users and timely availability of 

accurate data. We envisage that the proposed framework will also help to integrate various health information systems with an 

aim to retrieve information related to health shocks in a common household. 

Keywords: ICT for Health, m-Health, Telemedicine, Open Source Health Records, Pateitnt-Centric Health Records 

1. Introduction 

In Pakistan, the health shocks are more concentrated amongst the poorer population given the higher prevalence 

of disease in remote areas. By health shock we mean critical illness of families, principle bread winner and the 

social and economic affect this has on individual, family, society and various governance levels. Health shocks are 

one of the most common and sever shocks faced by households in developing countries. These households struggle 

with incomes that are low and volatile. The extent and duration of their effects can make it more complex and 

severe for household to cope up with and may cause food insecurity, irreversible malnutrition, termination of 

schooling, or even breaking of matrimonial links. 

 

Health shocks prevent possible participation of individuals in the labour force, reduce productivity and hours of 

work, and hence reduce earnings. Uunhealthy individuals, especially the elderly, become a liability and burden for 

the household and take away large part of household income for their medical expenses. It also prompts 

households to engage in low-risk low return activities. This hinders the ability of the poor to grow their incomes 

and escape the poverty cycle [1, 2]. The aftermath of health shocks forces the household to deal with financial 

crises for long time, and possibly for their entire life [3, 4, 5, 6].   
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Many studies have examined adverse effects of health shocks on the economic status of household. Few of the 

studies have looked into the health shocks in the context of old age poverty and health disabilities. Deaton and 

Paxson, Pal and Palacious have analyzed the old age poverty [7, 8]. Dreze and Srinivasan have focused their 

analysis on widowhood and poverty in the old age [9].  Various factors associated with the health of elderly and 

economic have been examined by Alam, Balasubramanian, Gupta and Sankar, Gupta, Dasgupta and Sawhney, and 

Gething et al. [10, 11, 12, 13, 14, 15]. 

 

To monitor and observe the dynamics of health record exchange in Pakistan, one needs to look at multiple 

parameters for an overall understanding of data and its point of generation. A typical Pakistani patient starts his/her 

cure from home-based medicine (a.k.a Totka). If the situation (symptoms or disease) persists, he/she visits a doctor 

in the neighbourhood, who does not even have to be a certified health practitioner and can be anyone from a 

certified medical professional to a quake, and from a homeopathy expert to a herb-seller. Those who can 

financially afford it, usually go to good private hospitals; however, the poor end up going to government hospitals 

with varied quality index based on where one is geographically positioned in the country. The government reports 

are based on data received from government hospitals only. Thus, the entire policy making accounts for less than 

10% of hospital-going-population in Pakistan. 

 

In order to predict and mitigate health shocks, the main challenges include: non-availability and access of health 

related data; consequently, its accuracy, formatting, storage, and analysis through the use of appropriate machine 

learning and data mining techniques. We propose an integrated framework for a National Health Registry (NHR), 

which takes data from various sources such as national, provincial, district and city health information systems. 

Artificial Intelligence (AI) techniques could be applied to model the data in order to reveal short term and long 

term predictors for health shocks. 

 

The rest of the paper is organised as follows. Section II provides a review of the current literature in order to 

obtain an insight regarding the existing approaches for the development of ICT based solution for e-health in 

Pakistan. Section III briefly discusses the affects of health shocks in the developing countries. Section IV offers an 

overview of the proposed model for national health registry in Pakistan. The paper concludes with providing 

directions for future work. 

2. Literature Review 

Lindberg et al. [16] have provided an exhaustive survey of studies conducted for the use of ICT in healthcare. 

They clearly narrate the definitions of tele-health and tele-medicine along with e-health and provide a proper 

appraisal mechanism to weigh the proposed ICT interventions in health. However, it is too generic to conclude any 

direct ICT based interventions for the improvement of health systems in a country such as Pakistan.  

 

Berg et al. [17] provide wonderful insights and discuss the philosophical boundaries of paper-based medical 

records and current working practices require careful consideration for modeling due to the complexity of the data. 

Now, with the emergence of predictive analytics through the use of machine learning approaches, it is becoming 

increasingly possible to perform analysis of health data to gain useful insights. None-the-less, the study offers very 

useful insights regarding the paper-based medical records. It also addresses the question of as to why the medical 

records should be patients-specific instead of enterprise-specific? The patient-centric approach presented in this 

paper is one of the driving factors for the proposed framework in the next sections. 

 

Wu et al. [18] examine five ICT indicators with five public health indicators of adolescent fertility rate, child 

immunization coverage, tuberculosis case detected, life expectancy, and adult mortality rates. They argue that 
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given more weightage and money to implement ICT interventions can directly yield improvements in the stated 

five public health parameters. They quote World Bank data of different countries and co-relate it with money spent 

on ICT interventions to prove their claims. However, they fail to make any distinction between eHealth and 

mHealth and seem to totally ignore the effects of other non-ICT interventions in a particular country that could 

have an impact on the results for health indicators. For example, what if the country has provided cleaner water 

and safer homes to its habitants in the studied ten years cycle, and what is the probability that none of the ICT 

interventions have any role to play in the improved conditions? They also fail to answer as to why the impact of an 

ICT intervention is different among different countries? How is it so that one intervention yields a 20% 

improvement for one public health indicator in one county and almost no improvement in the neighbouring 

country? 

 

Ammenwertha et al. [19] present a summarized report on HIS-EVAL workshop in Innsbruck by the conference 

committee. They ask some very important questions on the premises of evaluation of health information systems. 

This is one of its kind studies within this particular domain. They provide a historical account of work in this area 

and underscore the importance of different disciplines for improvement in health information systems, for 

example, bio-statistics, medical informatics, psychology, computer science, and health economics. They also 

provide a categorical list of problems related to practical, dissemination, methodological, and awareness issues and 

highlight the vision and practical implementations for the same. However, most of the recommendations that are 

offered are too general to assume any definition. 

 

While the aforementioned studies have provided a general view about the health records dynamics with 

different ICT systems among various countries, they come short of defining the over-arching vision of health 

landscape of a country. For instance, what databases and sources of information exist for personal health record 

and what can be done to harmonize the datasets spread around the country? 

3. Proposed Model: National Health Registry (NHR) 

In this section, we present our integrated framework for National Health Registry (NHR) in Pakistan for 

predicting health shocks. The framework uses Artificial Intelligence (AI) approaches to process data from various 

sources such as national, provincial, district, city health information systems and so forth in order to produce a 

patient centered predictive system. 

 

Towards the development of our integrated proposed framework, we gain insight from the Framework and 

Standards for Country Health Information System (See Figure 1) by World Health Organization [20]. This 

provides a Health Matrix Network. It clearly specifies the areas which need to be focused in order to provide a 

desirable health information system. Furthermore, it is also argued that countries with the greatest need of such 

information about health indicators do not get it in reliable and timely fashion. There are huge piles of data, but 

without any common standards, formats, storage criteria, coding system, meta-data and a mechanism to convert 

this data into information. The information can then be used for policy recommendations, evidence based decision 

making, or allocating scarce resources optimally. The National Database and Registration Authority (NADRA) in 

Pakistan is already involved with capturing this information in a very systematic manner. We now only need to 

connect this data with the hospitals to get the complete blue print of person’s health life. 
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Figure 1: HMN framework for an integrated health information system in a country [20] 

 

 
Figure 2: Health Reporting Stages [20] 

 

Figure 2 shows the hierarchy of health information and its quality as it channels through different stages of 

country’s health information stream. Figure 3 narrates a distinction between population based and institution based 

data sources [20]. The sources that generate data, as a result of administrative and operational activities, can be 

classified as institution based sources, and the sources based on all population counts with aggregate figures can be 

classified as population based sources. 
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Figure 3: Sources of Information [20] 

 

One of the key challenges to overcome is the integration between different health management systems from 

which data can be sourced and combined to form a more complete picture of the countries health landscape. This 

can provide better management and control of epidemics and critical illness leading to health shocks. The DEWS 

(Disease Early Warning System) is a good example of nation-wide data collection initiative by the World Health 

Organization (WHO) in collaboration with the Ministry of Health and National Institute of Health. The aim of 

DEWS was to reduce mortality and morbidity through timely detection, confirmation, and response to outbreaks 

after 2005 earthquake. Initial implementation of DEWS was in response to 2005 earthquake. However, after 2010 

floods, World Health Organization requested CDC (Centre for disease control and prevention) for assistance to 

strengthen DEWS in Pakistan. Subsequently, it was expanded to a national system covering all flood-affected 

districts in the country. However, DEWS faced several challenges, such as, lack of availability of tools for large 

scale data processing and predictive modelling. 

 

We present an integrated framework (as shown in Figure 4) to capture, monitor and report health related data in 

Pakistan, where patient-based data would come from all possible sources a patient can visit, and the government 

related data would come from the caretakers of government databases. Subsequently, we could combine both 

streams into one integrated open-source based health dashboard to cross-check, verify and validate the authenticity 

of data.  

 

We propose to employ a smart dynamic decision support system, which wound aim to analyse various data 

streams flowing into the integrated system using an ensemble of data analytics algorithms. The data would consist 

of population health records and data from national, provincial, district, city health information systems, combined 

with other socio economic data. The use of clustering techniques can be used for identifying groups within the data 

across a number of health, social and economic dimensions. Machine learning approaches such as neural networks 

and support vector machines can be used for generating predictive classification models on a number of key health 

shock indicators, and causative states based on variables. The use of probabilistic approaches such as Bayesian 

networks would consider such derived indicators to form probabilistic relationships to ascertain the possible 

impacts from heal shocks at different societal levels. The major benefits of the system would include:  

 

 Provision of support for analysis of current integrated health data and social data. 

 

 Prediction of future health trends and health shock risk and their possible effects (micro scale individual, 
community level effects, macro scale regional. National level impacts) 
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 Provision of support for predictive maintenance, allowing greater efficiency of maintenance planning and 
management of health care needs 

 

 
Figure 4: Proposed Framework for National Health Registry (NHR) 

4. Conclusions and Future Work 

In this paper, we have presented an integrated framework for national health registry for predicting health 

shocks using Artificial Intelligent (AI) approaches. We have discussed as to how predictive modeling could help to 

mitigate health shocks. We have also briefly discussed the structure of the health information systems and current 

working practices in Pakistan. This shows that sharing of information and data among these systems is carried out 

manually, which imposes additional burden on their users and consequently causes performance degradation. We 

envisage that the proposed framework will help to integrate diverse health information systems with an aim to 

retrieve information related to health shocks in a common household. Our future work includes the integration of 

various systems and applies the intelligent predictive modeling techniques to extract information related to health 

shocks. 

The proposed system will help in forming better health policies, pattern analysis, epidemic modeling, disease 

outbreak, and quantifying nation’s health status. The respective system will serve as a repository for health-

landscape in Pakistan. The findings and analysis from this particular study will facilitate in creating a plethora of 

applications, reports, datasets and recommendations regarding the present and future health scenario in Pakistan. 

The data may also be utilized by various other developing countries for the purpose of meeting the Millennium 

Development Goals (MDGs), which are identified by the United Nations. 
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Abstract 

Contemporary Information and Communications Technologies (ICT) used in E-Learning and M-Learning are 

technologies which have dominated and changed the face of the teaching and learning. The limitations of the 

mobile and electronic devices used for E-learning and M-learning have almost been overcome and innovative 

facilities to support teaching and learning have developed. Students now prefer new technology to deliver lessons 

and traditional teaching. The students are very interested in using these technologies to access content Just in Time 

(JIT).  By introducing QR codes in the hard copies of learning material, it is very easy for the students to access 

links on mobile devices JIT. The time required to access a website is up to ten times less than the usual way of 

using a browser on mobile devices.  This paper compares the students of two sections of the same course who 

access the internet with and without QR Codes. This paper explains the concepts of M-Learning and QR Codes in 

an M-learning environment. This paper focuses on how the use of QR codes can motivate the students. 
 

 

Keywords:ICT; Mlearning; QR code; Moodle; Higher Education 

1. Introduction 

      In any society, learning is a fundamental cognitive process of mental and social change over an entire 

lifetime [3]. Today, the teaching is changing, especially in secondary schools and universities due to the digital 

revolution: both in content and delivery methods.   This is change has also been driven by radical social changes. 

In this context, new technologies offer the opportunity for teachers and students to communicate and interact with 

multi-media learning resources and simulated environments for in-hand experience in their fields [4].  Technology 

can enhance motivation (which is a vital aspect of teaching and learning), deliver information when needed, 

encourage problem solving, and satisfy curiosity. Most of all, new technologies also offer the possibility to 

scaffold learners through an extended process of capturing and organizing situational activities [6]. 

 In recent years, the use of computers in education has mostly been focused on enhancing teaching and learning 

in formal settings, typically in the traditional classroom or computer lab. This form of teaching and learning is 

called e-learning and it has a restriction for JIT learning experience due to non-mobile hardware devices. However, 

learning does not only take place within formal learning settings. The use of mobile devices, “M-Learning,” could 
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expand learning possibilities and solve the problem of being tied to a particular location. [8]. 

Mobile Learning promises access to applications that support learning anywhere, anytime [1]. However, most 

of the research has focused on laptops and these devices mainly supported adults in the workplace—people who 

knew what they wanted.  As a result, M-Learning has become an attractive target area for corporate mobile 

devices. However, while hardware is now considered to be solved problem, innovative, affordable, and usable 

software remains the greatest challenge. Since teaching practice and methodology adapts to the devices which are 

available for learning enhancement, M-Learning must adapt to cover a more complicated range of subjects.  

Teachers should seek ways to use   mobile devices without delay [13] while combining the M-learning with the 

traditional methods which students are more comfortable. 

2. Why M-Learning? 

A recent survey proves that mobile phones are no longer used only as communication devices. Today is an era 

of pervasive computing. Mobile phones can be used as digital cameras, video recorders, storage devices, and file 

compilers.  As well,   computers and mobile phones can be used in tandem to share information. 

 

 

Fig 1: Average World ICT statistics taken from the 2010 ITU report (Acharya & Teltscher, 2010). 

Nowadays, education is not only for the regular, full-time students but also for anyone interested in improving 

and developing himself or herself. Awareness and necessity of education has become unavoidable for all age 

groups irrespective of their background. People have to learn throughout their lifetime to keep themselves abreast 

and updated with the developments in their area of interest. 

This is a great challenge as well as an opportunity to the academic community to provide services to students at 

the students’ convenience. An anytime and anywhere learning concept is the latest trend and so it has become ever 

so important for everyone to be involved in the selection of technology as a means for lifelong learning.  E-

learning is popular with students who prefer to educate themselves through distance education. But, e-learning has 

its limitations as it helps students to study only from a particular place and not anytime. Hence the only alternative 

for this is m-learning.  Mobile devices help students to learn anytime and anywhere [7] conveniently and 

collaboratively. M-learning is the answer and is sure to become a prime technology for any kind of education in the 

near future. 

 

"Successful technologies are those that are in harmony with end-users needs" - Ben Shneiderman (2002)[7] 
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3. WHY MOODLE? 

Open Source Software’s (OSS) are becoming more popular these days and dominating all fields, including 

education. One such educational Learning Management System (LMS) is Moodle. Moodle is supported by the 

academics and researchers in the educational field. These people have developed many dynamic and useful 

Moodle modules to make it popular and useful for both the teaching and student community. The main advantage 

of Moodle is the advantage of all OSS - cost.  It is free One factor that has led to the expansion of Moodle is its 

versatility. Moodle was started as a doctoral research project by an Australian by name Martin Dougiamas.  

In the year 2010, the growth of Moodle was tremendous and held 34.1% of the market of for LMS’s [26]. This 

was a loss for Blackboard, Inc the largest LMS. In the business market, Moodle’s growth was also excellent. 

Moodle captured a good market share competing against home grown learning management systems. Fig 2 shows 

that Moodle is in the second place of the educational market.  

 

Fig 2 The top 10 LMSs in use by 668 education organizations, as reported by eLearning Guild members in 2012. 

Fig 3 shows Moodle gained the first place in the business organizations survey even against the Saba and Sum 

Total Systems. [26] 

 

Fig 3 The top 10 LMSs in use by 1,932 business organizations, as reported by eLearning Guild members in 2012. 

   

http://www.learningsolutionsmag.com/modalwindow/index.cfm?media=/assets/images/learningsolutions/111008/111008mgt_f2.jpg&mtype=img&mw=675&mh=236&KeepThis=true&TB_iframe=true&width=695&height=400
http://www.learningsolutionsmag.com/modalwindow/index.cfm?media=/assets/images/learningsolutions/111008/111008mgt_f3.jpg&mtype=img&mw=674&mh=235&KeepThis=true&TB_iframe=true&width=694&height=400
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Moodle has been used by the Higher Colleges of Technology (HCT) for many years but it became very active 

and started using all the components of Moodle from the year 2008. Now, students can use Moodle for their 

studies as well as for their test taking and assessment. It is very convenient for the students to access their Moodle 

account either on the HCT intranet or through the internet outside the campus. 

4. Key Concepts 

4.1 QR code 

A Quick Response Code (QR code) is a type of matrix bar code. This is actually the extended technology of bar 

code originally used in Japan by the automotive industry. It is a label which can be read by optical machines and 

contains information related to an item and can contain a URL. It helps to read information very quickly and stores 

more data than a standard bar code. It has black modules or square dots on a white background as shown in figure 

4. The data can be encoded using supported extensions virtually any type of data or four standardized types of data 

like numeric, alphanumeric, etc., [30]. 

 

Fig 4: QR Code for the Moodle link to Oracle Course in HCT 

4.2 QR Code scan 

A QR code can be generated with a wide variety of software packages. One of such web site is www.qrgo.me. 

This is the web site we used to generate the QR codes and used in the delivery plan of the course. The QR code can 

be scanned by any of the students’ mobile devices. If a student has a Windowsphone like a Nokia Lumia, then the 

Bing search app can scan the QR code.  The iPhone/iPad and Google Android devices use 3
rd

 Party apps because 

they do not have any code reader built in. The other big giant in the mobile phone industry is Blackberry; its App 

World applications can scan QR codes. [29] 

QR codes can be used to store the URLs of the course materials and video lectures in the delivery plan. They 

are also used at HCT for many other purposes.  In HCT, to advertise any event, QR codes are generated giving the 

URL of the website where the details of that event are stored.  The codes are then place in the college bus, on 

signs, on LED TV’s, and on notice boards. Even the lecturers have   QR codes on their ID cards and business 

cards.  The students or visitors who have camera phones with QR code readers can scan QR codes, which will 

display the business card details of the lecturer or contact information about the person. If the phone has an internet 

connection then it may load the URL of the link which is in the QR code. Finally it is also used to identify the 

location of a lecturer in HCT by retrieving the geo-information by using the GPS associated with a location. [28] 

5. Methods 

When we teach with traditional methods, the knowledge loss is more than 60 percentages in practical subjects 

like Oracle Fundamentals as well as theory subjects like Data modeling. Hence we have made the materials 

available with the Moodle along with many video lectures and practice exercises. This procedure is followed by all 

the teachers from 2005 onwards at HCT. In our previous research, we have found that students accessed the e-

learning portal only when there was some compulsion from the teacher. Otherwise, students were not interested in 

getting information about the courses from Moodle due to multi-level browsing to reach the desired content in it. 

For example, when a student want to access the video lecture of Chapter 1, they need to login first with Moodle. 
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Then they needed to select the desired course where the video lecture was located. Then they have to go to the 

video lecture part and click the link to play the video. All these steps were compulsory and could not be omitted.  

Lecturers then decided to use social websites for sharing their teaching contents with students.  

For example, a YouTube channel was created and all the video lectures were uploaded. All these links were 

given in the delivery plan for the information of the students. Still, students need to type the link and go to the 

video lectures. Many students were not interested in typing the link and going to the video.  

To motivate the students to access Moodle as well as social websites, we gave access to these links JIT. Instead 

of giving material to the students, we have given two pages course delivery plan to all the students with QR Code. 

We uploaded the same content on Moodle. During class hours, when we wanted to show videos, we asked the 

students to open the delivery plan on their corresponding lab computers and scan the QR code with their mobile 

phones.  The video opened immediately in their mobile phone.  With that, they could learn at their own pace.  

But, by doing so with all the students, we were not in a position to measure the impact of the QR codes on the 

fast access of student materials (JIT) either from Moodle or from the social websites. Hence, we decided to select 

two sections of students with the same level and motivation for Oracle Fundamentals course. We took the 

transcripts of around 60 students and made them available in two sections of the same level. Then we have 

provided equal facilities to both the sections: same teacher, materials, video lectures, exercises for their practice 

and finally the same delivery plan. But, Section 1 was provided with the ordinary delivery plan, materials and 

Section 2 students were provided with the QR code delivery plan and QR code exercises for practice. 

The lecturer decided not to compel the students to access the material which was available on the e-learning 

portal and not make the chapter end exercise compulsory. The lecture and treatment of the students was the same 

from the lecturer for both the sections. We started measuring the accessibility of E-learning content from both 

Moodle and the social website for both the sections. Even though it is not our objective to study the results of 

Section 1 and 2, we noticed that there was a remarkable change in the performance on the final examination by 

both the sections. In the next section, we recorded how often the students accessed the materials and practiced the 

chapter-end exercise. We took only visible parameters to measure the impact of QR code in M-Learning. We did 

not consider the independent parameters for our research. We did not measure all indirect and direct parameters to 

measure what caused the big difference in the result of this subject between Section 1 and Section 2 students. Since 

many differences existed between the sections performance, we have discovered that we were not able to specify 

the parameters and their selection in this section. The next section lists all the data collected from both the sections 

in a table form and also in a graphical format. As mentioned previously, we have specified the final exam result 

performance by both the sections in the next section, even though it was not our objective to measure the same.  

6. Findings 

6.1 Phones possessed by Students: 

 

Fig 5: Bar Chart represents the type of phones owned by the students in both the sections 

0

10

20

30

40

Section 2

Section1



 RD.Balaji. Malathi Balaji, L.Ramkumar 

© Elsevier Publications 2014   6 

6.2 QR Code Benefits in M-Learning

 

Fig 6: Bar Chart represents data accessibility by both the section students 

 

6.3 Benefits of QR Codes in M-Learning:

 
 

Fig 7: Bar Chart represents the benefits of M-learning to students in both sections 

 

6.4 Passing Statistics:  
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Fig 8: Bar Chart represents the pass percentage in both the sections 

6.5 Grade Statistics: 

  

Fig 9: Section 2 and Section 1 grade distribution 

It is very obvious that the section that used QR Codes for M-Learning accessed the materials more times using 

mobile devices and performed better compared to the other section with the same material and same teacher.  

 

Conclusions 
In continuation to our previous paper, this paper has attempted to develop a rational and systematic framework 

for assessing the effectiveness, efficiency and economics of QR code for accessing Moodle software for higher 

education students in HCT. But this paper has not analyzed the independent variables of M-learning process using 

Moodle for lossless knowledge transfer. Not all the dependent variables are considered for this research. But, in 

this primary stage, it gives positive signs for implementing Moodle and QR code Course delivery plans for the 

HCT students. 

This paper has also presented the conceptual Moodle architecture with QR code Delivery plan that can be 

implemented in HCT. This gives Anywhere Anytime learning advantages to the learning community and helps to 

improve the efficiency of the teaching community at lower cost. Even though HCT has had Moodle software as an 

E-learning tool for the HCT students for the past 6 years, this paper shows how QR codes motivated the students to 

access the material very often and more quickly compared to the previous years. Apart from that, the access speed 

and the organisation of the materials on Moodle were more effective than the previous usage of the Moodle in 

HCT and social web sites. However, this can be used for the traditional teaching and learning environment as a 

supporting tool to make the cost of the resources required for higher education institutions very low. Further to this 

research, it is necessary to involve all students and teachers for effective M-Learning in college level education for 

all the faculties and all types of courses using Moodle. It will allow the University/College to adopt a common 

teaching and learning strategy among the entire faculty, which will be more convenient for the student. However, 

measuring such differences was not the primary objective of these discussions and plans. Even without a 

measurable effect of using different teaching and learning tools, adopting tools to fit student preferences can 

improve student satisfaction. Further, this application can be extended to the secured Moodle M-Leaning 

environment for the distance learning students and part time students.  
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ABSTRACT 
Quality of Service ensures certain level of parameters 

that need to be fulfilled while transmitting data through 

a network. In this paper, implementation of Quality of 

Service constraints such as bandwidth, delay, jitter and 

propagation loss in wireless adhoc networks has been 

described. Taking into consideration these constraints, a 

unique QoS routing protocol, Wireless QoS Routing 

Protocol (WQRP) has been designed.    
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1. INTRODUCTION 

Providing reliable network performance has been 

a challenge not only in wired but in wireless 

networks as well. Also it is essential that the 

network resources are utilized in an optimum 

manner. Several challenges associated with 

providing quality of service include delivering 

packets in minimum delay, reducing packet loss 

and increasing the throughput. Though challenges 

exist for wired networks as well but providing 

quality of service in wireless networks 

incorporates additional challenges. These 

additional challenges as well as several 

techniques for overcoming these are described in 

this paper. 

2. QUALITY OF SERVICE (QoS) 

There are several mechanisms that are used for 

providing the desired quality of service. Amongst 

these, resource reservation and traffic 

prioritization are mostly used. In resource 

reservation, the resources are allocated as per the 

request while in traffic prioritization, preferential 

treatment is given to certain traffic as compared 

to others [2]. 

3. QOS GUARANTEES 

3.1 QOS Service Guarantees 

Three basic levels of service that are provided 

include Best effort, differentiated and guaranteed 

QoS. 

In the field of computer networking and other 

packet switched telecommunication networks, the 

traffic engineering term Quality of service (QoS) 

refers to resource reservation control mechanisms 

rather than the achieved service quality[13]. 

Quality of service is the ability to provide 

different priority to different applications, users, 

or data flows, or to guarantee a certain level of 

performance to a data flow. For example, a 

required bit rate, delay, jitter, packet dropping 

probability and/or bit error rate may be 

guaranteed. Quality of service guarantees are 

important if the network capacity is insufficient, 

especially for real-time streaming multimedia 

applications such as voice over IP, online games 

and IP-TV, since these often require fixed bit rate 

and are delay sensitive, and in networks where 
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the capacity is a limited resource, for example in 

cellular data communication[14]. In the absence 

of Network congestion, QoS mechanisms are not 

required [10]. 

Service guarantees are typically made for one or 

more of the following four characteristics [2]. A 

guarantee of delay assures the sender and receiver 

that it will take no more than a specified amount 

of time for a packet of data to travel from sender 

to receiver. A guarantee of loss assures the sender 

and receiver that no more than a specified 

fraction of packets will be lost during 

transmission. A guarantee of jitter assures the 

sender and receiver that the delay will not vary by 

more than a specified amount. Finally, a 

guarantee of throughput assures the sender and 

receiver that in some specified unit of time no 

less than some specified amount of data can be 

sent by the sender to receiver. 

 

A network or protocol that supports QoS may 

agree on a traffic contract with the application 

software and reserve capacity in the network 

nodes, for example during a session 

establishment phase [14]. During the session it 

may monitor the achieved level of performance, 

for example the data rate and delay, and 

dynamically control scheduling priorities in the 

network nodes. It may release the reserved 

capacity during a tear down phase. 

3.2 QoS Schemes 

QOS schemes can work on various parts of the 

network architecture [2].The focus has been 

placed on the data link layer of the protocol stack 

and the layers below. Schemes at data link layer 

include 802.11e, Adaptive inter-frame spacing in 

802.11, 802.16, INSIGNIA[2]. Other schemes at 

Network layer include SWAN and Integrated 

Adaptive QoS[2]. 

4. WIRELESS QOS ROUTING 

ALGORITHM (WQRA) 

Due to the characteristics of wireless networks, 

using on-demand routing protocols is a better 

choice. Most on-demand QoS routing protocols 

in the literature can be roughly divided into three 

phases:  route discovery, route selection, and 

route maintenance.  

Route Discovery  

When a source node has data to transmit, it first 

checks whether the QoS requirements (i.e., 

bandwidth or delay) can be satisfied in its 

vicinity. If yes, the source node broadcasts a QoS 

Route Request (QRREQ) packet to its neighbors. 

Whenever a node other than the destination 

receives a QRREQ packet, it will do the same 

operations as the source node.    

After the QRREQ packet arrives at the 

destination node, a QoS Route Reply (QRREP) 

packet will be sent back to the source node then 

the route discovery complete. 

Route Selection  

Determine which route will be used for data 

transmission by some metrics, such as hop count, 

end-to-end delay, or bandwidth etc. 

Route Maintenance  

Upon detecting a link breakage or violation of the 

QoS requirements possibly due to mobility or 

congestion, the upstream node of this link sends a 

Route Error (RERR) packet to the source node 

for rediscovering a new QoS route, and the 

downstream node sends a Release packet to the 

destination to release the resources reserved 

before.  

In this paper, a QoS algorithm that takes into 

consideration the degree of nodes, transmission 

power, mobility, bandwidth and battery power of 

the nodes has been proposed. Each node in the 

MANET needs to keep track of its two-hop 

neighbors’ information. This can be done by 

periodical exchange of Hello messages.  

Hello packet is also needed to acquire available 

bandwidth for admission control. Connecting the 

nodes is an important issue since the nodes 

need to communicate with each other and 
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connectivity is the prime concern of the 

Internet users. We define connectivity as the 

probability that a node is reachable from any 

other node. Finally, detailed simulation 

experiments have been conducted that 

demonstrate our algorithm yields better results 

as compared to the existing ones in terms of 

Quality of Service. 

4.1 Design Philosophy 

4.1.1 QoS Route Discovery  

All nodes in the network broadcast a Hello packet 

periodically. In a Hello packet, the estimated 

available bandwidth is included.   Once the 

source node receives a QoS call request from its 

application layer, it first checks whether it has 

enough link resources available to anyone of its 

neighbors. If the available bandwidth cannot meet 

the QoS requirement of this application, the 

source node denies this request. If there is 

sufficient bandwidth, the source node broadcasts 

a QRREQ packet to search for a QoS path.  

When an intermediate node receives a QRREQ 

packet, it also checks its available bandwidth as 

the source node does. If the available bandwidth 

is enough, it continues broadcasting a QRREQ 

packet.  

After receiving the QRREQ packet at the 

destination node, it sends a QRREP packet back 

to the source node along the reverse path 

established. Whenever a node receives the 

QRREP packet, it sets a forward path to the node 

that it receives the QRREP packet from. Note that 

the forward path is the same as the reverse path 

with the direction reversed.  

The procedure that is invoked after initialization 

is QRoute_discovery as shown in Figure 1. This 

procedure is also invoked whenever a Route error 

message is received by the source. In this 

procedure the nodes in the network that fall on 

the selected path send a QOS route request 

QRREQ to their neighbors. As soon as the 

destination node receives the QRREQ, it sends 

the QoS route reply QRREP along the 

reverse_path. The reverse_path is the same as the 

forward_path with the directions reversed. 

Compute the available bandwidth Bv of the node. 

During transmission a node (denoted A) 

continues monitoring the neighbor information. If 

it finds that there exists a neighboring node 

(denoted C) satisfying the following two 

conditions, it will change its original next hop 

(denoted B) to this neighboring node C.   The 

bandwidth requirement can be satisfied from A to 

C and from C to B.  

1 

+ 

1 

< 

1 

Data _ Rate (A, 

C) 

Data _ Rate (C, 

B) 

Data _ Rate (A, 

B) 

 

 

 

 

 

 

Figure 1 Procedure QoS Route discovery 

 

4.1.2 QoS Route Selection  

Here we simply select the shortest path from the 

source to the destination. 

Procedure QRoute_select 

Begin 

1. Select forward_path between src and dest 

2. QRoute_maintain 

Procedure QRoute_discovery 

Begin 

1. If node = src then 

2. For each node in network do 

3.   For each neighbor do 

4.       If avail_bandwidth >= min_required then 

1. Send RREQ  

2. QRoute_select 

5.       End If 

6.   End For 

7. End For 

8. End If 

9. If node = dest then 

10.        Send QRREP on reverse_path 

11. End If 

End 
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End 

Procedure QoS Route Selection 

4.1.3 QoS Route Maintenance  

  If a node fails to receive a Hello packet from 

one of its neighbors for a period of time, the link 

to this neighbor is considered broken, and any 

route passing this broken link is considered 

disconnected. When this happens, a Route Error 

(RERR) packet and a Release packet will be sent 

to the source node and the destination node 

respectively. The source node will rediscover a 

new QoS path after it receives the QRERR 

packet, and any node within the partial path from 

the broken link to the destination node will free 

the resources reserved earlier.  

As the search for better heuristics for this 

problem continues, which takes into account 

several system parameters like the ideal node-

degree, transmission power, mobility and the 

battery power of the nodes along with QoS 

parameters such as bandwidth, delay, jitter 

and packet loss. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 Procedure QoS Route Maintenance 

4.2 System Activation and Update Policy  

When a system is initially brought up, every 

node v broadcasts Hello packet that is 

registered by all other nodes lying within v's 

transmission range. It is assumed that a node 

receiving a broadcast from another node can 

estimate their mutual distance from the 

strength of the signal received. GPS (Global 

Positioning System) can be another solution 

since it is mainly used to obtain the 

geographical location of nodes. GPS might 

make the problem relatively simple, but there 

is a cost associated with the deployment of 

GPS since every mobile node must be a GPS 

receiver. Based on the received signal 

strength, every node is made aware of its 

neighboring nodes and their corresponding 

distances. Once the neighbors’ list for each 

node is ready, our algorithm chooses the 

initial route. It can be noted that the mobility 

factor and available bandwidth is the same for 

all the nodes when the system is initialized.  

Due to the dynamic nature of the system 

considered, the nodes tend to move in various 

directions, thus impacting the stability of the 

configured system. The system must be 

updated from time to time. The update may 

result in formation of new routes and possibly 

change the point of attachment for a node 

from one node to another. This is called 

rearrangement. The frequency of update and 

hence rearrangement is an important issue. If 

the system is updated periodically at a high 

frequency, then the latest topology of the 

system can be used to find new routes. 

However, this will lead to high computational 

cost resulting in the loss of battery power or 

energy. If the frequency of updates is low, 

there are chances that the current topological 

information will be outdated resulting in 

sessions terminated midway.  

All the nodes continuously monitor their 

signal strength as received from the 

neighbors. When the mutual separation 

between the nodes increases, the signal 

strength decreases. In that case, the mobile 

node has to notify its current source that it is 

Procedure QRoute_maintain 

Begin 

1. For each node in network do 

2.    Send Hello to neighbor 

3.     If neighbor->Hello = NULL then 

4.       Send QRERR to src and dest 

5.     End If 

6.     If node = dest then 

If delay > threshold_delay or  

      jitter >threshold_jitter or 

      packet_loss > threshold_loss then 

7.                discard packet 

8.      End If 

9.     End If 

10. End For 

End 
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no longer able to attach itself to that source. 

The source tries to hand-over the data to a 

neighboring node. 

 If the destination discovers that the data has 

been received but QoS parameters such as 

delay and jitter are not within the threshold 

limits then the packets are discarded. Also the 

packet delivery ratio, i.e. the number of 

packets received divided by the number of 

packets sent is calculated. It should be 

ensured that these QoS parameters are 

within their threshold values otherwise 

the packets are discarded. 

The objective of our QoS algorithm is to 

minimize the number of changes in the route. 

If the destination discovers that the data has 

been received but QoS parameters such as 

delay and jitter are not within the threshold 

limits then the packets are discarded. Also the 

packet delivery ratio, i.e. the number of 

packets received divided by the number of 

packets sent is calculated. It should be 

ensured that these QoS parameters are within 

their threshold values otherwise the packets 

are discarded. 

 

5. EXPERIMENTS AND RESULTS 

The simulations have been performed on open 

source simulator ns2[3] and ns3. In addition to 

building QoS routes, the protocol also builds best 

effort routes. A mobile adhoc network of 50 

nodes has been setup in an area of 1000m by 

1000m. Random movement of nodes has been 

modeled using Random2DMobility model. Each 

node chooses a random point and starts moving 

towards it. The speed of movement follows a 

uniform distribution. The simulation has been 

carried out for 200 seconds. Constant bit rate is 

used to generate traffic so that the source and 

destination are chosen randomly. The proposed 

Wireless QoS routing protocol has been 

compared to Best Effort Qos routing protocol 

AODV. The protocol has been compared to 

AODV due to the on-demand nature of the 

proposed protocol. Other reactive protocols such 

as DSR can also be used for comparison. The two 

protocols have been compared on different QoS 

metrics such as packets delivered. Figure 3 shows 

how significant improvement has been achieved 

in WQRP with respect to the number of packets 

delivered. Also, flooding of packets is 

considerably reduced as the QoS   routes have 

been established on top of the best effort routes. 

 

Figure 3 Packets delivered per unit time 

Due to the bandwidth reservation requirement, it 

is difficult to maintain routes especially for 

longer routes and is thus more time consuming as 

compared to the Best effort counterpart. Though 

average packet delay initially may be high in 

WQRP due to the overhead in maintenance of 

QoS routes on top of Best effort routes, but later 

on this delay becomes constant as the routes once 

detected can be used until the nodes change the 

routes again. 

 

Figure 4 Average packet delay 
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Figure 5 Packet delivery ratio for td = 0.2s and 0.4s 

Simulations were performed for different values 

of threshold delays. The results indicated that 

higher value of threshold delay(td) ensured that 

more packets are delivered to the destination as 

for low threshold values, the packets are dropped 

if not delivered in time.The results have been 

shown in Figure 5. 

The proposed algorithm tries to ensure the QoS 

constraints but has the limitation in case multiple 

QoS routes are established. In that case several 

overlapping QoS routes may reserve the 

bandwidth and no policy for contention resolution 

has been used. 

6. CONCLUSION 

In this paper, A Qos routing algorithm 

Wireless QoS Routing Algorithm (WQRA) 

that can dynamically adapt itself with the 

ever-changing topology of ad hoc networks. It 

takes into account the combined effect of the 

degree of nodes, transmission power and 

mobility of the nodes. The algorithm is 

executed only when there is a QoS demand. 

The algorithm tries to provide Quality of 

Service by fulfilling constraints such as 

providing proper bandwidth and minimizing 

delay, jitter and propagation loss. 
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Abstract 

In this E-World, technology domination is a great boon for the mankind. This helps to reduce the human errors in any field. 

Internet of Things (IoT) plays a major role in connecting and communicating many devices which are being used by us in our 

day-to-day life with minimum or no human intervention. Due to forest devastation, in many parts of the world we have the 

major problem of animal intrusion in the human territories. This is being considered seriously by Governments of different 

countries and they are investing huge amount of money and effort in evading the animal intrusion. This paper explores the use 

of IoT technologies in evading animal intrusion and tries to formulate methodologies of implementation. At the end, we also 

recommend the further improvement that can be done in this field to ensure the safety of both humans and the animals. 

 

Keywords: Wireless Sensor Networks; Internet of Things; Animal Intrusion; RFID; Thermal Camera; 

1. Introduction 

The people in this modern era are concentrating on real time applications with their handheld electronic 

devices. The development of communication technologies makes the people’s world short and flexible to 

communicate between people to devices and also devices to devices. Not only the voice or video calls, they get all 

the lively updates in their hand held devices like mobile phones, tabs, smart watches and many other handy devices 

in the field of E-Learning (M-Learning), Banking, Billing, Entertainment and much more. These enhancements in 

the communication field are leading us to get more than what we see today. The Internet is well capable of giving 

information or idea of almost all the things in the universe; but something more than ideas, working models of the 

ideas are being researched and now they are brought. Fully or semi automated smart devices are involved in doing 

things which are more than simply ideas. This approach of identifying objects and their virtual representations in 

an internet like structure is called Internet of Things [4].  The IoT is not same as pervasive computing, cloud 

computing, the Internet Protocol (IP), embedded technology or communication technology; but it depends on all of 

the above established technologies [5]. It connects several devices and technologies with various applications and 

is able to transform our everyday life into ever memorable one.  

In this paper, we have taken the Internet of Things to be used for a very serious issue. In many parts of the world 

due to forest devastation, the wild animals often enter human territories and make much causality. Hence the 

Government takes several actions including some traditional methods to control the animals like having music 
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troop to produce loud noise to make the animal go back to forest, having electric fence and few more methods. But 

most of the time we hurt or kill the animal which intrudes to the habitants area. Few advanced countries having 

RFID tag for the animals to study and control its details and movements. When this information goes to the 

strangers like hunters or mafia people, it may endanger the animal’s life. This paper tries to answer few questions 

like how far the IoT will be useful in this field. What are all the technical issues may be expected by this new 

approach? Will this technology create any social problems in the process of protecting human and wild life? How 

efficiently the new technology can be used in doing multiple tasks like census, studying the habits and movements 

of these animals? 

 

2. IoT Applications 

We, in this section, try to explain the qualitative way that the IoT with the technologies like RFID and Wireless 

Sensor Networks holds the potential to transform the day-to-day life of every human being in every field.  

 

2.1 Impact of IoT in day-to-day Life 

In many countries, we are having toll roads without toll stations which are often maintained by human to collect 

money and permit the vehicle to enter the toll roads; instead the maintenance is automated. The RFID tag in the 

vehicle will be read by the sensor and the sensor will pass the information to the local server. Then server will 

deduct the money from the car owner’s account. If the owner is not having the sufficient money in it, then fine will 

be charged and collected from the owner during the renewal of the car registration every year. Similarly now we 

have vehicle to vehicle communication [6] through which the cars can interact with each other to avoid collision on 

the road. The car can be monitored by the devices for the oil change status and air pressure in the tyre and many 

other things. This will be communicated to the service center’s computer automatically. Hence when the car is 

given for service it will be automatically taken care by the automated service machines or it will be informed to the 

service person by the computer without the owner’s complaint. When the human intervention is less it ensures that 

the errors in the system are also less. More than that, it can be used for tuning the cars, it can also be used in 

monitoring the health of infants or old aged people, monitoring household appliance’s energy consumption and 

having smart meters, watching the driving and traffic jams on the road, morning smart alarm, securing the house, 

monitoring our baby and much more [7]. For instance, the recently launched refrigerator works very smarter in 

such a way that it communicates with the owner via Short Messaging Service (SMS) about the status of the items 

in it. Hopefully it is not sending virus to the owner’s phone. 

 

2.2 IoT in Business 

Few applications of IoT in business sector are listed by Emily Adler [8]. Connected advertising and marketing, 

Intelligent traffic management systems, waste management systems, smart electricity grids that adjust rates for 

peak energy usage, smart water systems and meters and industrial usages like Internet –managed assembly lines, 

connected factories and warehouses etc. The list of applications of IoT will extend more than what we expect from 

it. 

 

2.3 IoT in Health organizations 

One of the Internet of Things technologies, the RFID can be used for caring the aged and sick people without 

disturbing their privacy and dignity [1]. The IoT technique is applied for the smart community applications namely 

Neighborhood watch and pervasive health care [2]. A new system based on IoT and P2P technology is 

implemented for supporting the children with Autism Spectrum Disorder (ASD) [3]. This is made possible with a 



Malathi Balaji 

7  © Elsevier Publications 2014   

Smart Box, which enables P2P communication between the children and the caretakers and increases the 

concentration of children during studying. 

 

3. Evading Animal Intrusion  

In this paper, we highlight a major issue of human and wild life, and the utilization of the IoT to overcome or 

reduce the issue in a smart way. The problem of wild animals entering the human areas and the farm fields is most 

common in the hilly regions. Deforestation may be one of the reasons for the wild animals to come out of the 

interior forest land. But this is not the recent time problem, but affecting people, crops and the domestic animals 

for decades (Figure 1 & 2).  Measures were taken and are being taken to keep them away from the human areas, 

but there is no permanent solution till now. For instance, recently in Southern India, especially in Western Ghats, 

the tigers and elephants entering the farm lands and human areas has become very frequent and the people face a 

critical situation. People are desperate to get rid of this problem as well as the wild animals also should not be 

killed.  

 

  
       Fig: 1 & 2 Animals Attack in habitant 

 

Some of the already existing short time solutions are given below.  The tamed wild animals are helping in some 

places to send back the same family wild animals from the farm fields. If we tame an elephant, it can make other 

wild elephants to go back into forests, but it cannot make a tiger to do the same. 

In some places the deers are spoiling the crops. Being herbivores, they are averse of non- vegetarian items. So 

the villagers in few countries spray the unhatched or spoiled eggs with the water on the crops. Because of the 

odour, the herbivores are reluctant to enter the farm fields. The eggs are harmless to the crops too, but this is not a 

permanent solution. If we water the crops or if it rains, the spraying should be done again. 

In some hilly regions, few villagers keep roaming in the farms during night time, making loud noise with some 

instruments, when some wild animals enter into their zone. But this is obviously not a permanent solution.  

The forest guards have kept cages in the places where the tigers attack the common people and domestic 

animals. Luckily it works some times when the tiger comes through that way, but not all the time. 

Few decades ago, people kept electrical fencing around the farms, but it consumed more energy and killed 

animals and humans often.  It was opposed by the animal care social groups (eg: BlueCross Association), because 

it might lead to reduce the number of rare group of wild animals. Nowadays the Government also has banned the 

electrical fencing legally. 

The forest officers and the Government of the affected regions have made several arrangements in the deeper 

forests, to make the animals not to come out, but still the climatic conditions, scarcity of food and water, and 

shortage of proper habitats make the wild animals to move out and to search for their living provisions.  
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4. IoT in Evading Animal Intrusion 

There must be a defined solution for both the wild and human life protection. The mostly used IoT technologies 

include the sensors, RFID tags, mobile devices, smart cameras and other Internet based devices. Nowadays, the 

Wireless Sensor Networks (WSN) plays a major role in human life (Figure 3). They act differently in various 

applications and they provide higher flexibility to work with the other technologies. 

An intrusion alert prototype has been developed to avoid Human Elephant Conflict (HEC) [9] using Wireless 

Sensor Networks, which is named as Wi-Alert. It is an alternative solution for the wired fence based intrusion 

detection and it is an on-going research. 

 

 
Fig: 3- Sensors in forest border area 

 
 

Animal intrusion is not only a major problem in the human residential areas, also on the highways [10]. The 

roads which are being constructed and used near the forest, in the desert areas and even the village roads are often 

crossed by the animals of that particular region. For instance, the gulf region is full of desert roads and the camels 

crossing the roads quite frequently and endangers the lives. Many researches are going on this regard. One among 

them involves the electronic sign boards (Road Side Units) with the Wireless Sensor Network to alert the drivers 

[15], when the camels are sensed on the road sides. A GPS based Animal Vehicle Collision (AVC) system [11] has 

been proposed and tested in few such areas which concentrates on Camel Intrusion on the roads in the deserts. IoT 

further improves this application using Vehicle to Vehicle (V2V) communication using vehicular network to avoid 

AVC.  

Different methodologies with vivid technologies for evading the animal intrusion have been proposed and in 

some places implemented for a particular kind of animal. But the IoT is capable of having a technology which may 

provide a suitable solution to be used for all kinds of animals and regions. We have tried to spot such a solution in 

our paper. The solution may be a feasible one which can be accepted legally and ethically by Governments and non 

profitable social interested organizations.  

 

5. Implementation Methodologies 

The forest region is taken as Wild life Zone, end of the forest area around 1 to 2 kilometres are taken as danger 

zone and the land region is considered as human zone (Figure 4). The middle danger zone may overlap in few 

places with the other two surrounding zones. This is because in some hill stations the farm land may be nearer to 

wild life zone. This scenario is well suited for the large wild animals like elephant, cheetah, tiger, big deer and 

others. The sensors are placed in the danger zone in uniform distribution based on their sensing range.  
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     Fig: 4 – Proposed sensor placement architecture 

 

The sensors shall be programmed in such a way that they will sense a particular amount of force which is 

caused by the movement on the land. The large animals moving force is always more than a human’s moving 

force. When the sensors sense the movement, which is heavier than the human movement, they send the 

information to the sink, which in turn activates the nearby alarms and danger lights. The alarm sound shall be 

different each time it is activated and the light intensity shall be high, preferably the lamp can be a rotating one.  

There may two different cases occur. Sometimes the animal(s) may go back into the forest. Sometimes the 

animal(s) may start running towards the human zone, but based on its movement, the nearby sensors will be 

activated and in turn the alarms. So when the nearest alarm is on, the people can easily move to the safe places. 

The nature of the animals is that they are disturbed with the heavy sound of the alarm and they would like to get 

back to safe place. So there is less chance for them to get into the field to spoil or eat the crops. This solution is 

suitable for both day and night time. The sensors avoid a lot of wiring and they can accommodate new devices at 

any time.  

An enhancement of this technique may include Radio Frequency Identification (RFID) system [16]. The RFID 

tags can be fixed on the wild animals and the sensors will sense the RFID signal when the animals approach the 

danger zone. Instead of the force of the animals, the RFID signal is sensed and in turn the alarms and the lights are 

activated. This RFID can also be used to know the number of animals of a particular family, who live in the 

specific area of the forest and their habitual actions. Tagging on the animals is a one-time work and it needs expert 

group.  

The same kind of enhanced protection can be implemented with the [12] thermal cameras. The thermal Infra 

Red imaging cameras [13] are capable of capturing images and processing them with the image processing 

techniques. They produce better images even at night and the amount of radiation emitted by an object, changes 

with the object’s temperature; this makes the warm objects appear brighter than the cooler background and helps to 

give a clear image of warm blooded animals even in night and bad weathers. The thermal cameras can be installed 

in the end of the wild life zone (in the beginning of the danger zone). They have the database of the pre captured 

images of the animals which are expected to enter that region. When the captured image in the camera matches any 

of the saved images, the information is passed to the base station and the alarms and the danger lights can be 

activated as explained above.  

 

6. Issues and Recommendations 

6.1  Issues 

Before implementing any new methodology using the recent technologies, the estimated issues of that 

particular application and possible prior setups are to be noticed. The proposed method may primarily need to be 
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known the kind of animal which often enter the specific region, the nature of the region, the existing method used 

in that region and the people’s willingness. Other issues of the system are explained below. 

The drawback of using sensors is that they may be affected by the signal overlapping with the other elements 

like Bluetooth. Being installed in the forest region, the overlapping of the signals may be disregarded. 

 When the RFIDs are used, the information about the animals can be read by the hunters which in turn may 

endanger the lives of those animals instead of protecting them, but with the suitable security protocols, the issues 

can be minimized. This system may not work when any of the animals is not tagged and it comes alone to the 

human area. The data from the RFID may sometimes overlap so that the proper data will not be received by the 

Sensors and the signal may deteriorate over time. 

Usage of smart thermal imaging cameras is a well suited solution for the avoidance of animal intrusion, but the 

cost of the thermal cameras are high and initial set up cost is also more. One another problem may be encountered. 

The posts of the cameras may be unknowingly attacked by the animals and they may need frequent maintenance. 

Due to the highlighted drawbacks of the technologies and initial hesitation to adapt to a new methodology, the 

proposed idea may not be accepted by the Governments and the Non-Government organizations.  

In some regions, due to extreme cold or hot climatic conditions, the proposed system may get affected and the 

sensor signals may be weakened. 

 

6.2 Recommendations 

The Wireless Sensor Network often falls in security issues but it can be secured by the relevant security 

protocols [14] and the data integrity can also be preserved, so that the human intruders (if any) may not get the 

proper information from the sensor network. 

The IoT with the WSN technologies are being accepted worldwide and the applications are reaching to the 

common people very rapidly. Till now the Governments of the affected countries are spending more and more 

amount of money and time to protect the lives of humans and wild animals. So this methodology which is cost 

effective, long term solution, giving better protection for wild, domestic and human lives, can hopefully be 

recognized and accepted by them. 

 

7. Conclusion 

Though the Internet of Things is in the infancy state till now, the technologies like Wireless Sensor Networks, 

RFID are not new to the society and their significant applications also are known to almost all the countries. In this 

paper, few applications of IoT in this contemporary world have been highlighted. We have analyzed few methods 

with the use of IoT technologies including WSN, RFID and Thermal Cameras in the application of evading the 

animal intrusion as well as protecting the wild and human lives. The RFID tagging on the animals also can be used 

for taking census in the forest. The paper has also identified the practical limitations of the proposed methods, 

possible solutions and recommendations to further enhance the methods in defending the lives.  
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Abstracts 

For the economic development of Bangladesh, export contributes a lot. To keep the pace of development we need to analyze 

data in higher frequencies The R package “tempdisagg” has been used to disaggregate yearly export into quarterly exports by 

Denton’s additive method, Denton-Cholette additive method, Denton’s proportional method and Denton-Cholette proportional 

method without indicator series; and with quantum index as indicator series. We have tested these methods graphically and 

found that Denton proportional method and Denton-Cholette proportional with indicator series disaggregated quarterly exports 

are much closer to the actual quarterly exports than all the Denton’s methods with indicator series ae well as without indicator 

series. This a scholastic work, but the results may be a guideline to temporally disaggregate the annual time series data into 

quarterly series by using R package “tempdisagg” for other methods of temporal disaggregation namely Chow-Lin. Fernandez 

and Litterman. 

 

Keywords: Temporal disaggregation; Export; GDP; Indicator series; Quantum index; High frequency data;  Low frequency data;  Forecasting;  

Denton’s method;  Denton-Cholette;  additive;  proportional;  first difference;  second difference. 

1. Temporal disaggregation 

The statistical procedures to restore consistencies between variables and within variables are very similar, but 

the two problems are often treated separately in literature. The first set is problem dependent, in as much as the set 

of linear restrictions is directly identified from the system of accounts to be reconciled, is generally known as the 

balancing problem. On the other hand, the restrictions on the time dimension are generally limited to few cases, 

being related to the nature of the data, where high-frequency variables are usually adjusted such that linear 

combinations of their values equal known low-frequency series, is called temporal disaggregation (or 

benchmarking) of time series. Our main focus will be on temporal disaggregation process of estimating high 

frequency (disaggregated) series from available low frequency (aggregated) series and, in case, related high 

frequency known indicator series.  

Temporal disaggregation as well as benchmarking deal with the problem to remove the discrepancies between 

low frequency series (annual benchmarks) and corresponding sums of the high frequency series, but benchmarking 

problem arises when time series deal with data for the same target variable are measured at different frequencies 
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with different level accuracy, whereas   temporal disaggregation deals with the problem where sub-annual indicator 

series (high frequency series) are not same for the target variable as the annual data  (low frequency series).  

If both low frequency series and high frequency indicator series are available, the choices are pure mathematical 

procedures, mathematical benchmarking methods (adjustment methods), or statistical methods.  The most widely 

used mathematical benchmarking methods are the Denton adjustment method (Denton, 1971) and its variants 

(Helfand et al, 1977; Cholette, 1979) and the Causey-Trager method (Causey and Trager, 1981; Bozik and Otto, 

1988). The most commonly used statistical methods are the Chow-Lin regression methods (1971) and their 

extensions (Bournay and Laroque, 1979; Fernandez, 1981; Litterman, 1983); time-series ARIMA models (Hillmer 

and Trabelsi, 1987); and generalized regression-based methods (Cholette and Dagum, 2006). More recently, time 

series models such as benchmarking based on signal extraction (Durbin and Quenneville, 1997; Chen, Cholette and 

Dagum, 1997) and the structural time series models in state space representation for interpolation and temporal 

distribution (Harvey and Pierse, 1984; Gudmundson, 1999; Proietti, 1999; and Aadland, 2000) have also been 

developed. 

If, on the other hand, only low frequency series are available, choices are mathematical, numerical smoothing 

methods, and time series ARIMA models. Commonly used smoothing methods are those developed by Boot, 

Feibes, and Lisman (1970), and by Denton (1971). A commonly used numerical smoothing procedure is the cubic 

spline. The ARIMA models developed to generate sub-annual estimates in the absence of sub-annual information 

are those by Stram and Wei (1986), Wei and Stram (1990), and Barcellan and Di Fonzo (1994). 

In this article our objective is to evaluate Denton’s adjustment method with its application and to discuss the 

various features of this method. We have to consider the case where both annual series and sub-annual indicator 

series are available. 

1.1 Denton method and its variants 

Denton proposed a number of variants of movement preservation model based on the first or higher difference 

of the final sub-annual estimates and the indicator series, each corresponding to a variant of his method 

1) The additive first difference variant keeps the additive correction the sample period-to-period change in the 

level of the final sub-annual estimates and the indicator values, )( ii zx  , i = 1, 2…., n, as constant as possible 

under the temporal aggregation constraint (1). As a result, ix  tends to be parallel to iz . The objective function is 

achieved by minimizing the sum of squares of the period-to-period first differences )( ii zx  , so the penalty 

function is  
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    2) The proportional first difference variant preserves the proportional period-to-period change in the final sub-

annual estimates and the indicator series, )/( ii zx as constant as possible under the temporal aggregation 
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3) The additive second difference variant keeps the additive correction ∆ )( ii zx   as linear as possible by 

minimizing the sum of squares of )(2

ii zx  , and the penalty function is  
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4) The proportional second difference variant preserves the sample period-to-period change in )/( ii zx  as 

linear as possible. The objective in this case is to minimize the sum of squares of )/(2

ii zx and the penalty 

function becomes 
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1.2 Denton’s Adjustment procedure 

We shall discuss the classical Denton adjustment method (Denton, 1971) and its variants. This method is 

suitable for disaggregation and interpolation annual series when both annual series and sub-annual indicator series 

are available. It presents both the original additive and proportional variants with first and second order 

differencing. 

Let ty denotes low frequency (LF) annual series, t = 1, 2… T, where T is the total number of years (annual 

values). Let utz , and utx , denote the high frequency (HF) sub-annual indicator series and sub-annual HF series to 

be estimated u = 1, 2, …, s,.  
In general we assume that there exists a time-invariant constraint linking between low frequency and high 

frequency series, known as temporal aggregation constraints as 

                          



s

u

utut xcy
1

,                                                                                (1) 

where the weights  s

uuc
1 are known a priori and are typically 1 if the LF series are simply aggregates of HF 

series (i.e., flows variables, e.g., income, consumption etc.) or 1/s if the LF are the averages of the HF series (i.e., 

index variables, e.g., production index etc.).  

The temporal disaggregation constraints (1) can be expressed in matrix terms as 

                  Cxy 
                                                                                                     

(2) 

where C is a )( nT  matrix that links the (observed) LF vector y to the corresponding (unknown) HF vector x of 

)1( n . In short, C is a )( nT  matrix that maps sub-annual estimates to annual constraints. Let M be a )( nn
weighting matrix, a positive define matrix, then the objective function of original Denton model can be specified in 

the matrix form as  

                   )()(),( zxMzxzxPMinx                                                          (3)                    

where )()( zxMzx  is a quadratic loss function which form in the differences between the original 

(preliminary) and the estimated time series values. The final estimates are obtained by minimizing the quadratic 

loss function (3) subject to fulfill the aggregation constraints (2). 

1.3 Limitations of original Denton method 

In the original Denton method it is assumed that no adjustments are to be made to the original (indicator) series 

for years outside the range of the sample. Thus, in the first difference variants, the initial condition   comes down to

00 zx  , the subscript 0 referring to the last period of the year 1, where period 0 is outside the range. Similarly in 

the second different variants the initial conditions bail down to 00 zx   and 11   zx .  Such initial conditions 

result in a major short-coming of the original Denton method, because it induces a transient movement at the 

beginning of the series. As a result first change )()()( 001111 zxzxzx  becomes to

1111 )( zxzx  , which defects the principle of movement preservation. This limitation is solved by 
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Helfand et al. (1977) in their multiplicative first difference variants; Cholette (1979) solved the problem in the 

original Denton variants. Helfand et al. solved   this problem by modifying the penalty function for the additive 

first difference variant and for the proportional first difference variant to 
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zxp   respectively. 

The penalty functions for the second difference variants are modified accordingly.   

2. Analyze Denton method with Export Data 

During the last 10 years the merchandise export of Bangladesh has increased significantly. In fiscal year 2012 

(July 2011-June2012) total exports (fob) was USD 23990 million, whereas the total   exports (fob) in fiscal year 

2002 was USD 5260.6 million. That is   the merchandise export of Bangladesh has expanded more than four folds. 

The main contribution behind this vast improvement of export due to huge share of Readymade garments (woven 

and knitwear) which constitutes about 79 percent of total export earnings. Together with jute (raw jute and jute 

products) and leather, readymade garments composites about 90 percent of total export earnings of Bangladesh. 

This huge improvement of export plays a vital role to enlarge GDP of Bangladesh almost three times (at current 

market price) as well as to reduce the poverty level from 60% to 40%. 

This is why it is very import to analyze and forecast the export of Bangladesh accurately and timely. 

Export data is updated every month by Bangladesh Bank, central bank of Bangladesh and Bangladesh Export 

Promotion Bureau then it compiled it to quarterly and yearly basis. 

In this paper first yearly export will be disaggregated to quarterly export using Denton’s and Denton-Cholette 

different temporal disaggregation methods. In this analysis of temporal disaggregation quarterly export (fob) is 

considered as aggregated series.  

First of all, we will disaggregate the yearly export of Bangladesh (2004-2012) to quarterly export by using 

Denton’s and Denton-Cholette additive and proportional (first and second difference) methods without any 

indicator series which is based on original Denton’s methods. Then we will compare the resulted disaggregated 

series with the original quarterly exports. 

Secondly, the yearly export of Bangladesh (2004-2012) will disaggregated to quarterly export by using 

Denton’s and Denton-Cholette additive and proportional (first and second difference) methods with indicator 

series, which is based on Denton’s Adjustment procedure. Later we will make comparison between the resulted 

disaggregated series and the original quarterly exports. 

We will use quarterly manufacturing index (known as quantum index of Industrial production, QIP) of 

readymade garments (RMG), jute, leather and cotton as an indicator series (2004/1-2013/2).  

Quantum index of Industrial production, QIP of (RMG+Jute+Leather+Cotton) is a part Quantum Index of 

Manufacturing Output by Major Industry Groups is compiled by Bangladesh Bureau of Statistics quarterly taking 

1988/1989 (fiscal year 1989)as base year. (It is noted that in Bangladesh fiscal year e. g ., 2013 means 

2012/2012(July 2012-June 2013). 

For the temporal disaggregation of quarterly data the R package “tempdisagg”( Sax and P. Steiner, 2013) for 

temporal disaggregation of time series has been used. The other popular package for temporal disaggregation is 

ECOTRIM (Di Fonzo, Roberto Barcellan). The ECOTRIM deriving disaggregated time series, when aggregated 

data (that is lower-frequency data are available) as well as indicator series is available. By ECOTRIM still now, it 

is not possible to use Denton’s method to disaggregate the time series data, although this package can easily be 

used to disaggregate time series data for other methods (e.g., Chow-Lin, Fernandez). The R package “tempdisagg” 

has overcome this limitation. 
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Fig. 1. Disaggregation of export from yearly to quarterly without indicator (a) Denton’s additive method (b) 

Denton-Cholette additive method. 

From Fig.1 (a), it is found that both Denton’s additive first difference (denton.a1) and Denton’s additive second 

difference (denton.a2) give almost smooth lines which are not following the trends of original quarterly export 

(export.q) 

  

  

 

Fig. 2. Disaggregation of export from yearly to quarterly without indicator (a) Denton’s proportional method (b) 

Denton-Cholette proportional method. 

From Fig.1 (b), it is also noticed that both Denton-Cholette additive first difference (dentonC.a1) and Denton-

Cholette additive second difference (dentonC.a2) give almost smooth lines which are not following the trends of 

original quarterly export (export.q), although at the beginning of the line Denton-Cholette explicated slightly better 

than Denton’s.  
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So we can say that temporal disaggregated quarterly exports by Denton’s additive methods (both Denton and 

Denton-Cholette) are nor following the trends of original quarterly exports. They are simply showing smooth 

curves.   

From Fig.2, it is visible that Denton-Cholette proportional (dentonC.p1 and dentonC.p2) method estimating 

better disaggregated quarterly export than Denton proportional techniques especially at the beginning of the series. 

At the end of the series both method of proportional disaggregation are following the same trend. 

2.1 Analyze Denton’s Adjustment procedure (with indicator series) 

QIP (2004/1-2013/2), quarterly manufacturing index (quantum index of Industrial production) of readymade 

garments (RMG), jute, leather and cotton has been used as an indicator series to derive quarterly export from 

yearly export. The obtained results are discussed as follows: 

  

Fig. 3. Disaggregation of export from yearly to quarterly with quantum index by (a) Denton’s additive method (b) 

Denton-Cholette additive method. 

 Using an indicator (here QIP) for Denton’s adjustment method it is clear from Fig.3 that Denton-Cholette 

additive technique disaggregated quarterly export better than Denton additive techniques at the beginning of the 

series. At the end of the series both methods are following the same trend. 

It is clearly visualized from Fig.4 (a) that disaggregated exports by Denton’s proportional method with an 

indicator (here QIP) following the actual quarterly exports closely except at the beginning. Disaggregated exports 

by Denton’s additive and Denton-Cholette additive techniques showing only smooth curves whereas disaggregated 

quarterly exports by Denton’s proportional method exhibit trends of original export and giving better result.   

 At last, from Fig.4 (b), it is found that Denton-Cholette proportional method with quantum index giving even 

better result than Denton’s proportional method. Although at the end both exhibited the same trends but all the way 

Denton-Cholette proportional method disaggregated quarterly exports are much closer to the actual quarterly 

exports than Denton’s proportional method with indicator series. 
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Fig.4. Disaggregation of export from yearly to quarterly with quantum index by (a) Denton’s proportional method, 

(b) Denton-Cholette proportional method 

3. Conclusion 

It can be summarized that Denton proportional method and Denton-Cholette proportional with indicator series 

disaggregated quarterly exports are much closer to the actual quarterly exports than all the Denton’s methods with 

indicator series as well as without indicator series. It has to mention that our yearly export data are available up to 

2012 but indicator series (QIP) is up to second quarter of 2013 (2013/2). This is why disaggregation with indicator 

series follows the trend of indicator series (QIP) and thus disaggregated exports by all the methods with related 

series as well as Denton’s proportional method showed discrepancy at the end of series. 
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Abstracts 

Document images are composed of text, images, graphics and background with a variety of colors. Segmentation 

achieves better compression because text, graphical information and white spaces have different characteristics and 

uniqueness. Accurate segmentation technique is essential to achieve better compression ratio. In this a paper a hybrid 

approach called Block Based Segmentation with Arithmetic and Lempel-Ziv-Welch Coding (BBS-AC-LZWC) is 

proposed. In this approach, the Haar wavelet transform is applied on the document image to divide the image into block 

vectors. These blocks are clustered based on k-means clustering algorithm to segment the text and image separately. 

Morphological closing, opening and dilation are used to detect the text information in the document image. The 

segmented image and text are encoded and decoded based on arithmetic coder and LZW Coder. The decoded text and 

image details are combined to reconstruct the document image. The proposed BBS-AC-LZWC method results better 

compression ratio and PSNR than the existing Block Based Fast Compression (BFC).  

 

 

Keywords: Compression Ratio, Document images, Haar Wavelet Transform, k-means Clustering Algorithm,  Lempel-Ziv-Welch (LZW), and 

PSNR 

1. INTRODUCTION 

With the evolution of modern publishing technologies, the layout of today’s documents has never been 

more complex.  Many of them contain not only text and background regions but also contain graphics tables and 

pictures. Therefore, scanned documents must often be segmented before other document processing techniques, 

such as compression or rendering, can be applied. Traditional approaches to document segmentation, usually 

involve partitioning the document images into blocks, and then classifying each block. A unique property of 

document images is that they consist of regions with distinct characteristics, such as text, picture and background. 

Typically, the text requires high spatial resolution for legibility, but does not require high color resolution. On the 

other hand, continuous-tone pictures need high color resolution, but can tolerate low spatial resolution. Therefore, 

a good document compression algorithm must be spatially adaptive, in order to meet different needs and exploit 

different types of redundancy among different image classes.  

 Image compression plays a significant role in many of the popular applications including tele video 

conferencing, medical imaging domain, remote sensing, magnetic resonance imaging etc. These application 



 M.Sudha,Dr.S.Palani 

© Elsevier Publications 2014   2 

requirements are not fulfilled in the old techniques of compression due to the large mean square error occurring 

between the original and reconstructed images. The wavelet transform techniques serve that purposes very 

efficiently. Some of the wavelet transform techniques are Haar, Walsh, Cosine, Hartley, Sine etc. These wavelet 

transformations are used to decompose the normal image, Document image, Hyperspectral image etc. The blocks 

are clustered based on the requirement of wavelet decomposition techniques. For grouping the blocks into clusters 

several algorithms are applied to the blocks. Similar blocks are clustered based upon certain criteria.   

 In this paper the images and text are separately segmented using the Haar wavelet transforms. It results in 

wavelet decomposition vector c and its corresponding matrix S. The blocks are clustered using k-means clustering 

algorithm. K-means algorithm is the widely used clustering algorithm in majority of the domains. Segmenting the 

image and text individually is a very essential part to get the accurate reconstructed document image. Segmentation 

is used to break down the image/text into smaller segments called regions.  The arithmetic coder is used to 

compress the segmented image. The segmented texts use the LZW coder to compress the text. Further the encoded 

coefficients of segmented image are decoded by arithmetic decoder and segmented text is decoded by LZW 

decoder. Finally the image and the text are reconstructed.  

 The rest of the paper is organized as follows. Section 2 presents a description about the previous research 

which is relevant to the compression of document images. Section 3 involves the detailed description about the 

proposed method. Section 4 presents the performance analysis. This paper concludes in Section 5. 

 

2. RELATED WORK 

This section deals with the works related to segmenting a mixed document which aims to separate the text, 

images, background and graphical components of a document image and also the encoding and decoding 

techniques are used on the segmented image and text. Haneda and Bouman proposed a multiscale segmentation 

scheme for MRC document encoding which depends on the sequential application of two algorithms. The first 

algorithm was Cost Optimized Segmentation (COS) and the second algorithm was Connected Component 

Classification (CCC). The combined COS/CCC was incorporated into a multiscale framework in order to enhance 

the segmentation accuracy of text with varying size. The combined algorithm achieved greater accuracy  [1]. El-

Omari et al proposed an approach for document image segmentation and classification using an Artificial Neural 

Network (ANN). ANN was designed to recognize some interesting color patterns from the labeled document 

images. The unlabelled document images were classified according to these color patterns. This approach segments 

the original image content into consistent and homogeneous four regions [2]. Lan et al proposed  the aggregation 

of four up-to-date strategies to formulate a comprehensive scheme for compound image compression. These 

strategies were implemented as four kinds of modes with variable block sizes. This approach resulted significant 

coding gain for compound image compression at all bitrates [3].  

Talukder et al presented a low complex 2D image compression method. It uses the wavelets as the basis 

function and also presented a method to measure the quality of the compressed image. The 2D Discrete Wavelet 

Transform (DWT) was applied and the detail matrices from the information matrix of the information matrix of the 

image was estimated. The reconstructed image was synthesized using the estimated detail matrices and information 

matrix which was obtained by the wavelet transform [4]. Arora et al analyzed standard image MASK using 

wavelet techniques for image compression. The transformations used for wavelet transformations are Haar, 

Symlet, Coiflet and db4 [5]. El-Zanaty et al proposed a set of tools for the signal representation and investigation 

of genomic details. In this paper a matrix and sparse polynomial representation of the DNA was also given. The 

sparse polynomial illustration of the DNA sequences improves the search performance and the storage 

requirements are also reduced. The DNA nucleotides were presented using the compact form which was similar to 

quick response (QR) representation. The search process was speeded up by applying the Haar Wavelet transform 

on the resulting DNA signals. Some significant features of nucleotide sequences are discovered using visual signal 

representations by comparing members of the same evolutionary relations [6]. 
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Kekre et al presented an image compression using orthogonal wavelet transforms of Walsh, Cosine, Haar, 

Kekre, Slant and Sine. Wavelet transform of size N
2 

x N
2 

was generated using its corresponding orthogonal 

transform of size N x N. These wavelets transform was applied to R, G and B planes of 256 x 256 x 3 colour 

images separately. In each transformed plane rows/columns were sorted in their descending order of energy and 

lower energy coefficients were eliminated to compress the image. This procedure was repeated for different 

compression ratios and in each case the image was reconstructed. In this paper, wavelet transforms were applied in 

three different ways.i.e column wavelet, row wavelet and full wavelet [7]. Xiong et al presented an image 

compression approach that integrates Parameter-Assistant In the painting (PAI) to exploit the visual redundancy in 

colour images. An input image on the encoder side was split into featured and non-featured regions at block level. 

The featured blocks suitable for the predefined model class were coded by a few parameters, whereas the non-

featured blocks are coded conventionally. At the decoder side the featured blocks were restored through PAI 

relying on both delivered parameters and nearby information [8]. 

Jaferzadeh et al proposed a fractal image compression approach based on fuzzy clustering and Discrete Cosine 

Transform (DCT). The blocks are categorized by fuzzy c-means clustering approach and compared with the use of 

new metric based on  DCT [9]. Kekre et al proposed k-means algorithm for optimization of code book. In this 

work, codebooks were used which were obtained from Linde Buzo and Gray (LBG) and Kekre’s Fast Codebook 

Generation (KFCG) algorithms. It was observed that the optimal error retrieved from both LBG and KFCG was 

almost same indicating that there was a unique minimum. The KFCG codebook took  less number of iterations. It 

indicates that KFCG codebook was close to the optimum result [10]. Singh et al proposed an image compression 

algorithm based on the image byte streaming and color correlation. The purpose of the algorithm is to reduce the 

amount of data required to represent the image with less degradation in the visual quality and without any 

information loss. Discrete cosine transform (DCT) and wavelet transforms are used to reduce the redundancy 

between pixels and for energy compaction. The JPEG standard uses the DCT and the JPEG2000 standard. The 

JPEG2000 standard uses the wavelet Inter Color Correlation Based Enhanced Color [11].  

Parthasarathy et al proposed an approach to mine the un-compressed image from the cloud k-means clustering. 

It was used to group the uncompressed image and compress it with Lempel-Ziv-Welch coding technique so that 

the un-compressed images are converted into error-free compression and spatial redundancies [12]. Kekre et al 

presented a hybrid wavelet transform generation technique based on two orthogonal transforms. The orthogonal 

transforms were used for analysis of universal properties of the data in the frequency domain. The idea of hybrid 

wavelet transform came into view of combining the qualities of two different orthogonal transform wavelets to 

make use of the strengths of both the transform wavelets. In this paper, the hybrid wavelet transforms were 

generated using four orthogonal transforms i.e Discrete Cosine Transform (DCT), Discrete Hartley Transform 

(DHT), Discrete Walsh Transform (DWT), and Discrete Kekre Transform (DKT) [13]. Li et al proposed a 2-D 

Oriented Wavelet Transform (OWT) for well-organized remote sensing image compression. It can perform 

aggregated based transform in arbitrary transform. To improve the transform coding gain, two separable1-D 

transform were implemented in the same direction for local areas with direction consistency. Sub pixel 

interpolation rules were formulated for rectangular semblance generations. Additionally semi direction 

displacement was attuned to handle direction mismatches after the 1-D transforms [14].  

Gao et al designed two methods for the block compressive sensing (BCS) with Discrete Cosine Transform 

(DCT) based image representation for compression applications. One method was Coefficient Random 

Permutation (CRP) and the other terms as Adaptive Sampling (AS). The CRP method can be useful in balancing 

the sparsity of sampled vectors. The AS was achieved by scheming an adaptive measurement matrix used in CS 

based on the energy distribution uniqueness of image in DCT domain [15]. Akbarpour Sekeh et al focused to 

improve the time complexity of the block-matching algorithm. Coarse-to-fine approach was applied to proposed a 

better duplicated region detection model based on sequential block clustering. This method significantly enhances 

the time complexity as it eliminates several extra blocks-comparing operations  [16]. Chen et al proposed a block-

based fragile watermarking scheme. This scheme was used for image authentication and tamper proofing. In this 
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paper, fuzzy c-means (FCM) clustering technique was used to create the relationship between image blocks [17]. 

Shiah et al proposed a compression algorithm for chinese document images. First the documents were segmented 

into readable components such as characters and punctuation marks. Similar patterns within the text were found by 

shape context matching and groups to form a set of prototype symbols. Text redundancies can be removed by 

replacing repeated symbols by their corresponding prototype symbols. A multi-stage symbol clustering procedure 

was used to group similar symbols and ensure that there was no visible error in the decompressed image. In the 

encoding phase, the resulting data streams were encoded by adaptive arithmetic coding [18]. Khangar et al 

proposed a method for compression of handwritten gray level document images. This strategy was based on the 

connected components analysis and shifting of connected components of an image  [19]. Hasan et al proposed an 

image compression algorithm. Here, the problem was noted from a different angle as the frequency distribution of 

a specific grey level over a predefined image block was locatable. Also the omission of the most frequent pixel 

from the block helps to achieve better compression [20]. 

 

3. BLOCK BASED SEGMENTATION WITH ARITHMETIC CODER AND LZW CODER:BBS-AC-

LZWC 

3.1 2D Wavelet Decomposition – Haar 

 

Wavelet transforms divides the information of an image into approximation and three detail sub signals such as 

vertical, horizontal and diagonal details. These three sub signals show the details or changes in the image and the 

approximation sub signal shows the specific tendency of pixel values.  

A multilevel 2D Wavelet Decomposition is performed using the Haar filter which returns a wavelet 

decomposition vector C and return its corresponding matrix S. The vector C is organized as follows: 𝐶 = [ 𝐴(𝑁)| 𝐻(𝑁)| 𝑉(𝑁)| 𝐷(𝑁)|… | 𝐴(𝑁 − 1) |  𝐻(𝑁 − 1)| 𝑉(𝑁 − 1)| 𝐷(𝑁 − 1)|… |𝐴(1)| 𝐻(1)| 𝑉(1)| 𝐷(1) ]                                                                                                                  (1) 

Where A, H, V and D are row vectors such that  

A = approximation coefficients,  

H = horizontal coefficients,  

V = vertical coefficients and  

D = diagonal coefficients.  
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Fig.1. Block Diagram for BBS-AC-LZWC 

 

A basis for each vector space is defined as C
n
. The basis function C

n
 called scaling function and it is usually 

denoted by the symbol 𝜙. A basis for C
n
 is given by the set of scaled and translated box functions. 

 𝜙𝑚𝑛 (𝑎) =  𝜙 (2𝑛𝑎 − 𝑚)    𝑚 = 0,1, … 2𝑛 −  1                        (2) 

 𝑤ℎ𝑒𝑟𝑒 𝜙(𝑎) = {1            0 ≤ 𝑎 ≤ 10           𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒                                      (3) 

 

The wavelets corresponding to the box basis are known as the Haar wavelets, which are defined as 

 

 𝜓𝑚𝑛 (𝑎) =  𝜓 (2𝑛𝑎 − 𝑚)    𝑚 = 0,1, … 2𝑛 −  1                       (4) 

 

𝜓(𝑎) =  { 1      𝑓𝑜𝑟 0 ≤ 𝑎 < 12−1      𝑓𝑜𝑟 12 ≤ 𝑎 < 10            𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒                                             (5) 

 

The scaling function is obtained by multiplying two 1D scaling functions:  

 𝜙(𝑎, 𝑏) =  𝜙(𝑎)𝜙(𝑏)                                                            (6) 

 

The wavelet functions are obtained by multiplying two wavelet functions or scaling functions for 1D. For the 2D 

case, there exist three wavelet functions that scan details in horizontal direction 𝜓(1)(𝑎, 𝑏) =  𝜙 (𝑎) 𝜓 (𝑏)  , 

vertical direction 𝜓(2)(𝑎, 𝑏) =  𝜓 (𝑎) 𝜙 (𝑏) and diagonal direction 𝜓(3)(𝑎, 𝑏) =  𝜓 (𝑎) 𝜓 (𝑏).  

 

Each vector is the vector column-wise storage of a matrix. Matrix S is  
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S (1, :) = size of approximation coefficient (N)                     (7) 

 

S (i, :) = size of detail coefficient (N-i+2), for i=2,…,N+1  (8) 

 

S (N+2, :) = size (X)                                                              (9) 

3.2 Block Processing 

The block processing classifies the document image into blocks of different types. The blocks of the 

document image may contain text, pictures or any other graphics, background etc. To group that details into 

separate images, block processing is performed using the following equation: 

 𝐵𝑃 =  ∑ ∑ 𝑎𝑏𝑠(𝑋(: ))𝑁𝑗=1𝑀𝑖=1                                                 (10) 

 

Where i, j represents rows and columns; M and N represents the end of rows and columns; ‘abs’ denotes the 

absolute value. 

3.3 K-means Clustering Algorithm 

In this section, the data are clustered into two clusters based on the k-means clustering algorithm. 

 

Algorithm Steps 

1: Select k random vectors from the training set and it is named as code vectors.  

2: Find the squared Euclidean distance of all the training vectors with the selected k vectors; k clusters are 

formed. 

3: If the squared Euclidean distance of Cm with n
th

 code vector is minimized, then 

    4:    put Cm in n
th

 cluster  

    5: else 

    6:   put Cm into any of them  

    7: Compute centroid for each cluster  

    8: Centroid of each cluster form set of new code vectors as an input to k-means algorithm for the next iterations. 

 

Here Cm is the training vector. Using this algorithm the block vectors are clustered into two clusters. The index 

value is assigned for both the cluster with binary labels l and 0 based on the following condition: 

 𝐼𝐷𝑋 =  {1,       𝑖𝑓 𝑛𝑜𝑟𝑚 (𝑐𝑒𝑛𝑡𝑟𝑜𝑖𝑑(1, : )) > 𝑛𝑜𝑟𝑚 (𝑐𝑒𝑛𝑡𝑟𝑜𝑖𝑑(2, : ))0,                                                                                    𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒   

                                                                                                                                                                  (11) 

The average of a matrix is a scalar that gives some measure of the magnitude of the elements of the matrix. It 

calculates the Euclidean distance between the centroid of two clusters. 

 

Then morphological closing, opening and dilation are performed on the clusters to detect the text information (T) 

in the document image. In order to get image pixel information the following computation is used: 

 𝐼𝑚𝑎 = {𝐼𝑚𝑎𝑔𝑒,       𝑤ℎ𝑒𝑟𝑒 𝐼𝑚𝑎𝑔𝑒(𝑇 ≠ 0)                             (12) 

 

Here ‘Ima’ represents the pixel values which denote the image content. To get the text pixel information, the pixel 

values are collected wherever T=1 in the segmented image. It is denoted as ‘te’. The encoding and decoding 

process of the segmented image and text are explained in the next section. 
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3.4 Encoding and Decoding the Segmented Image and Text 

In this section, the arithmetic coder and LZW coder are discussed to compress the segmented image and text. 

 

3.4.1 Arithmetic Coder for Image 

Arithmetic coding builds up a probability distribution of the data that is to be encoded based on the model. It 

encodes the entire data into a fractional number between 0 and 1, rather than separating the data into different 

output symbols with different probabilities. The optimality of this coding is highly dependent on the model that fits 

the data to be encoded. The image coefficients are encoded based upon the arithmetic coder. Then, the encoded 

image is decoded based on the corresponding arithmetic coder technique. 

 

3.4.2 Lempel-Ziv-Welch (LZW) Coder for Text 

LZW is a dictionary based lossless compression strategy which is used in the Zip. The segmented texts are 

encoded and decoded based on LZW algorithm [3]. Instead of taking a greedy strategy to decide matched strings, 

here Zip is used to achieve better compression.  

 

Encoding steps 

1: Initialize table with initial character strings 

2: A = first input character 

3: while not end of the input stream 

4: X= next input character 

5: if A+X is in the string table 

6: A=A+X 

7: else 

8: output the code for A 

9: add A+X to the string table 

10: A=X 

11: end while 

12: output code for A 

 

The encoding steps describe the insertion of the input strings into the table one by one and result the output code 

for the string.  

 

Decoding steps 

1: initialize table with single character strings 

2: old = first input code 

3: output translation of old 

4: while not end of the input stream 

5: new = next input code 

6: if new is not in the string table 

7: B = translation of old 

8: B = B + X 

9: else 

10: B = translation of new 

11: output B 

12: X = first character of B 

13: old + X to the string table 

14: old = new 

15: end while 
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Based upon the output codeword derived from the encoder, the strings are retrieved using the decoder steps. 

Finally the decoded image and text image are combined, and then the reconstructed document image is obtained.  

4. PERFORMANCE ANALYSIS 

In this section, the performance of document image segmentation is compared with the other existing methods. 

The performance is tested based on the following metrics: compression ratio, PSNR, memory usage and execution 

time. 

 

 
 

                            (a)                                                          (b)                 

     

 

 
 

                           (c)                                                          (d) 

 
Fig.2. (a) Input document image,  (b) Decoded image, (c) Decoded text image 

 (d) Reconstructed image after compression (compression ratio 30.1588) 

 

Fig.2. shows the process of compressing the document image. Initially, the document image is loaded and 

segmented based on Haar wavelet. Then, the segmented image and text image are separately coded and 

reconstructed. The reconstructed document image is shown in Fig.2. (c). 

4.1 Compression Ratio 

The compression ratio is calculated based on the ratio between the bit stream lengths of the original image with 

the compressed image/data.  

 𝐶𝑅 = 𝐼𝑂𝑟𝑖𝑔𝑖𝑛𝑎𝑙𝐼𝐶𝑜𝑚𝑝𝑟𝑒𝑠𝑠𝑒𝑑                                                                  (13) 

 

Here CR is the compression ratio, 𝐼𝑂𝑟𝑖𝑔𝑖𝑛𝑎𝑙  denotes the original document image and 𝐼𝐶𝑜𝑚𝑝𝑟𝑒𝑠𝑠𝑒𝑑  denotes the 

compressed document image. 
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Compression ratio is analyzed for the following techniques D-CIC, ZQ-CIC [21], JPEG2000 [22] and the proposed 

BBS-AC-LZWC. The result shows that the proposed method provides the best compression ration when compared 

with the existing techniques. It is obviously shown in TABLE. 1.  

4.2 Peak Signal to Noise Ratio 

 
 

Fig.3. PSNR between BBS-AC-LZWC and BFC 

 

PSNR is the maximum absolute error (MAE) calculated between the original signal 𝑙and the reconstructed 

signal 𝑙. 
 𝑀𝐴𝐸(𝑙, 𝑙  ) = 𝑚𝑎𝑥 |𝑙(𝑖) − 𝑙 (𝑖) |             0 ≤ 𝑖 < 𝑁           (14) 

 

The proposed BBS-AC-LZWC results better PSNR ratio when compared with the existing BFC technique. It is 

shown in Fig.3. 

TABLE I 

COMPARISON OF COMPRESSION RATIO FOR DOCUMENT IMAGES 

Method/Application Image/Data CR 

JPEG2000 

 

JPEG2000 

 

JPEG2000 

 

JPEG2000 

 

D_CIC 

 

ZQ-CIC 

Document image1 

 

Document image2 

 

Document iamge3 

 

Document iamge4 

 

Document image5 

 

Document image6 

60.0 

 

40.0 

 

34.3 

 

42.18 

 

46.98 

 

45.18 

 

Proposed ( BBS- AC-

LZWC) 

Document image 

(fig.2) 

30.1588 
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4.3 Memory Analysis  

 
Fig.4. Bytes in Memory 

 

Fig.4 and Fig.5 visually shows the memory utilized in the proposed approach in terms of bytes in memory and 

bytes in the disc. The resulted bytes in memory are 581100 and the resulted bytes on disk are  estimated at 19268.  

 
 

Fig.5. Bytes on disc 

 

4.4 Execution time 

Execution time is the time elapsed to encode and decode the document image. Fig.6. shows the execution time 

taken to reconstruct the document image. It is measured in terms of seconds. In this technique, execution time 

takes little longer to compress the document image. 
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Fig.6. Execution time for BBS-AC-LZWC 

5. CONCLUSION 

In this paper, the document image is segmented into text and image based on block based segmentation. The 

segmented image/text is reconstructed by using an arithmetic coder and LZW coder. The main drawback of 

document images is the need for reliable segmentation. To overcome this problem and implement an efficient 

segmentation, BBS-AC-LZWC results in better compressed document image. The result shows that our proposed 

BBS-AC-LZWC method provides good compression ratio when compared with the existing methods. But the 

compression time takes a little longer in this method. So in the future, we extend this work with the integration of 

parallel computing. Parallel computing shares the memory and perform certain calculations simultaneously. Hence 

the execution time will get reduced. 
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Abstracts 

This paper investigates the use of electronic feedback as a mode of mediation in the Dynamic Assessment (DA) process. DA, which is based on 

Vygotsky’s socio-cultural theory, postulates that cognitive development occurs when mediation is offered in the learner’s zone of proximal 

development (ZPD). ZPD has been defined by Vygotsky as the difference between the actual and potential development of the learner. This 

study’s participants were a group of foreign language learners of English in a tertiary institution in the Middle East. The study attempted to 

look at the feasibility of quantifying performance using Kozulin and Garb’s formula [1] to calculate the learning potential score (LPS) of 

students, when the mediation provided is fine-tuned to the needs of the individual learner.  The significance of the study lies in the fact that 

performance based on this type of mediation has always been analysed qualitatively rather than quantitatively. A few case studies have been 

undertaken to determine whether DA can thus be used as a formal assessment tool. Student perceptions of electronic feedback are also 

considered. Findings of the study indicate that DA and LPS may prove useful in formal assessment decisions.  

 

Keywords:DA; ZPD; mediation; Learning Potential Score; formal assessment 

1. Introduction 

Researchers and practitioners have witnessed to the inadequacy of psychometric testing as it does not give a complete picture 

of a learner’s cognitive development. Such tests are inadequate in some contexts because “observing a person’s history (i.e., 

actual level of development) presents only part of the picture; the full picture emerges only when we take account of his or her 

future: the project of DA” [2]. The very term ‘dynamic’ implies change and the form of individualized feedback administered to 

students during the assessment process in this study fits into Vygotsky’s concept of mediation that is attuned to the learner’s 

Zone of Proximal Development (ZPD).  

Therefore, an assessment that is scientific as well as not of a psychometric orientation is required in certain contexts like 

continuous assessment, formative assessment and making placement decisions. Carlson and Wiedl argue for the consequential 

validity of DA in terms of “the context of and justification for its use, a result of pragmatic judgments combined with scientific 

analysis. If a measure cannot be justified for its practical utility it becomes irrelevant” [3]. This study explored the possibility of 

using DA as a formal tool for continuous assessment by calculating the ‘Learning Potential Score’ (LPS) of a learner.  

It addressed the gap identified by Poehner and Lantolf [4], who emphasize the need for computerized DA which caters to 

“more open-ended types of mediation”.  In their words, “there is no reason to limit C-DA to the multiple-choice testing format. 

In fact, we are currently developing a language comprehension test that uses a cloze format with more open-ended types of 

mediation. We also see assessments that include language production tasks as an especially important, though challenging, 

context for C-DA”. 

 

The research questions addressed in this study were as follows: 

1. How effective is feedback in gauging learner development when it is offered online using MS Word editing software? 

2. How well are learners able to transfer their abilities to other tasks? 
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3. What are student perceptions of writing their essays online and receiving feedback electronically? 

4. How do Learning Potential Scores help the assessor in incorporating DA as a formal tool in continuous assessment? 

 

1.1 Literature Review 

 

DA is grounded in Vygotsky’s theory of ZPD which postulates that assisted performance using mediation attuned to the 

learner’s ZPD promotes cognitive development and provides insights into the learner’s potential development. Vygotsky 

explains that a psychometric test ‘not only does not cover the whole picture of development, but very frequently encompasses 

only an insignificant part of it’ [5]. This means that independent performance during psychometric assessments only provides 

insights into the actual development of the learner and this information is inadequate in contexts like continuous assessment. 

DA fulfills the dual roles of instruction and assessment, as mediation is provided during the course of the assessment. In 

Poehner and Lantolf’s words [6], “As called for in Vygotsky’s ZPD, assessment and instruction are dialectically integrated as the 

means to move towards an always emergent (i.e., dynamic) future, rather than a fixed and stable steady state.”  

However, for achieving mediation that is sensitive to the learner’s ZPD, Alfraajeh and Lantolf [7] suggest three criteria: 

graduated prompts from implicit to more explicit, mediation offered only when required and dialogic mediation through which 

meaning is co-constructed by the teacher and learner. DA also posits that learners’ performance in transfer tasks helps the 

assessor to gauge whether they have ‘internalized’ the concepts.  

Sternberg and Grigorenko [8] define DA as a method of assessment which considers “the results of an intervention. In this 

intervention, the examiner teaches the examinee how to perform better on individual items or on the test as a whole. The final 

score may be a learning score representing the difference between pretest (before learning) and posttest (after learning) scores, or 

it may be the score on the posttest considered alone.” This study captures the difference in student performance between pretest 

and posttest using Kozulin and Garb’s [1] Learning Potential Score formula. 

DA is built on the notion that abilities can emerge during social interaction over several sessions of instructional mediation or 

even over a single session of interactive mediation. The latter phenomenon, termed ‘Microgenesis’ by Werscht [9], is the 

cognitive development that occurs in a learner during a single session of instructional mediation during a DA session.  

The terms interventionist and interactionist were coined by Lantolf and Poehner [2] to define the two distinct methods of 

mediation offered in DA: pre-scripted, graduated prompts ranging from implicit towards more explicit and the other more 

individualized and nuanced feedback which is flexible enough for a skilled assessor to promote ‘microgenesis’. The former, no 

doubt, can be easily quantified and be administered to larger numbers simultaneously, while the latter is more labor-intensive and 

can only be administered one-on-one. 

Minick [10] notes that dialogic mediation offers nuanced feedback employed by interactionist DA, which is ideal for 

promoting development. Feedback in the interventionist DA tradition, however, is pre-scripted on the basis of errors the learner 

is likely to make. He concurs that though interactionist DA impacts development positively, it does not have the ease of scoring 

that interventionist DA affords. To make up for this shortcoming, that is for the pragmatic reason of having quantitative scores to 

support testing decisions, this study adopts a method of quantifying interactionist DA. 

Poehner and Lantolf [4] in their study of computerized DA used the interventionist approach due to their “focus on efficiency 

and breath of administration” which necessitated compromising “the more fine-grained and individually negotiated modes of 

mediation”. The current study sought to extend their study by using the interactionist approach to computerized DA in order to 

investigate the insights into the development afforded by this mode of mediation. It also encompassed testing emerging abilities 

in transfer tasks and learners’ attitudes towards computerized DA.  

 

1.2. Context of the Study 

 

This study was conducted in Middle East College, the largest private college in the Sultanate of Oman, with a student 

enrollment of about 5000. All students seeking admission to undergraduate courses must successfully complete a pre-university 

course if they do not fulfill the language requirements of the courses upon entering the college. Students are placed at 

elementary, pre-intermediate or intermediate levels depending on their performance on the Placement Test administered by the 

college. The participants of this study were those placed at the intermediate level of the language course. According to Oman’s 

Ministry of Higher Education’s requirements, students should achieve a language proficiency equivalent to an IELTS Band 5 in 

order to successfully complete their course. 

2. Methodology 

Multiple data collection methods were used to achieve triangulation and build reliability into the study’s results. Observation 

of the participants’ activity both in and out of class, test scores and focus group interviews were used to collect evidence on 

student performance in DA and their perceptions on online feedback. 
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A case study method was adopted as this was considered an exploratory study of the feasibility of adopting DA as a formal 

assessment tool.  As part of continuous assessment, six learners, ranging from the pre-intermediate to intermediate level, emailed 

their essays to the instructor, who later sent them feedback using the MS Word editing program. The first draft of the essay was 

considered the pretest and the second draft submitted by students after receiving online feedback and, in some cases, whenever 

required, face-to-face feedback, was taken as the posttest. As formal assessments need to be quantified, the researchers attempted 

to do so by adopting  Kozulin and Garb’s [1] formula to calculate the LPS of students.  

 𝐿𝑃𝑆 = 𝑆 𝑝𝑜𝑠𝑡−𝑆 𝑝𝑟𝑒𝑀𝑎𝑥 𝑆 + 𝑆 𝑝𝑜𝑠𝑡𝑀𝑎𝑥 𝑆 = 2 𝑆 𝑝𝑜𝑠𝑡−𝑆 𝑝𝑟𝑒𝑀𝑎𝑥 𝑆           (1) 

 

In the formula given above, S post stands for the post-test score and S pre for pre-test score while Max S stands for the 

maximum that students can score. Students can then be easily categorized as high-gainers (LPS ≥ 1.0),   medium-gainers (.88 ≥ 
LPS ≤ .79) and low-gainers (LPS ≤ .71) depending on their scores.   

3. Analysis of Data 

Scores on the pre-test were taken for categorizing students into high, medium and low scorers and then the researchers 

randomly chose two learners from each category to examine the effect of dynamic assessment on them. The same learners were 

also assessed on a transfer task to examine the ‘internalization’ of concepts during the first dynamic assessment process. 

Mediation was provided on the transfer task and the DA process was repeated to calculate each learner’s LPS after a time 

interval. Face-to-face discussions augmented online mediation when required. 

Holistic assessment criteria developed in-house, of which the main components were structure or organization, coherence, 

grammar and vocabulary, were used to score the essays and they were double-marked to ensure inter-rater reliability. 

Pseudonyms were used to protect the identity of learners.  

4. Results 

The tables below give the scores of the six participants in this study, both pre- and post-test. Their LPS was also calculated 

both for their first DA and also for their transfer task performance which was mediated once again to become a second DA for 

each learner.  

Table 1. Pre-test Scores, Post-test Scores and Learning Potential Scores 

DA Cycle Halima Non-dynamic Pre-test Post-test  Learning Potential Score 

1 67 74 1.08 

2 63 75 1.16 

Learner 1: High Scorer 1 in Pretest 1 

 

DA Cycle Rayya Non-dynamic Pre-test Post-test   Learning Potential Score 

1 65 70 1 

2 70 75 1.06 

Learner 2:High Scorer 3 in Pretest 1 

 

DA Cycle Afaf Non-dynamic Pre-test Post-test   Learning Potential Score 

1 48 58 0.90 

2 55 65 1 

Learner 3:Average Scorer 1 in Pretest 1 

 

DA Cycle Miryam Non-dynamic Pre-test Post-test   Learning Potential Score 

1 48 58 0.90 

2 62 65 0.90 

Learner 4:Average Scorer 3 in Pretest 1 

DA Cycle Lujaina Non-dynamic Pre-test Post-test   Learning Potential Score 

1 15 40 0.86 

2 30 40 0.66 

Learner 5: Poor Scorer 2 in Pretest 1 
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Table 1. Continued 

DA Cycle Miyada Non-dynamic Pre-test Post-test   Learning Potential Score 

1 28 35 0.56 

2 30 35 0.53 

Learner 6: Poor Scorer 3 in Pre-Test 1 

The graph below illustrates the general trend in LPS scores. High and medium scorers on the pre-test have a higher LPS score 

than the poor scorers on the pre-test. Therefore, these results seem to indicate that high pre-test scores are an indicator of higher 

responsiveness to mediation. This differs from the findings of Poehner and Lantolf [4]who found that some learners with a low 

pre-test score performed better with mediation in the post-test. However, Learner 5 displayed responsiveness to mediation in the 

first DA which was quite similar to that displayed by medium scorers on the pre-test. More studies with larger sample sizes are 

needed to come to a more definitive conclusion regarding this. 

 

 

 
 

Both pre-test high scorers were in the ‘high gainer’ category, though it is evident that Learner 2 displayed better transfer 

ability than Learner 1. Learners 3 and 4, the average performers on the pre-test, had slightly lower LPSs than the high scorers, 

but were still in the high gainers category. However, with the low performers on the pre-test, it was observed that Learner 5 fell 

into the medium gainer category in the first DA assessment, after which her LPS score plummeted to a low gainer score. Learner 

6, who performed poorly on the pre-test, however, showed very little responsiveness to mediation in the first DA and the transfer 

task that followed.  

Interestingly, except for Learners 1 and 6, all learners performed better on the transfer test than on their pre-test. Learners 4 

and 5 showed the greatest transfer ability, while Learner 6 displayed marginal transfer skill ability.  

4. Focus Group Interviews 

Focus group interviews revealed that all learners were enthusiastic about writing their essays on the computer and receiving 

online feedback. They felt that it was a vast improvement on the traditional paper and pen essay-writing and feedback system 

they were used to. Learner 2 spoke about how she was able to impress her siblings with her ‘professional’ way of submission and 

was evidently impressed with the spell-checking and grammar checking options of Microsoft Word. However, Learner 5 and 6 

said that they took too long to type up their answers and found submission too cumbersome as they only had access to computers 

within the campus. 

All students agreed that their typing skills improved and commented that they preferred feedback on the computer as the 

comments were legible. They admitted that some of their aversion to feedback comments on paper was because they were 

usually written in red. Numerous studies [11, 12]have reported  on the debate between traditionalists and modernists about the 

use of red ink by teachers. An article in ‘The Telegraph’ [13] about UK schools banning teachers from using red ink to mark 

student work because it is "confrontational" and "threatening" no doubt attests to the universality of the negative impact of red 

ink on student morale.   
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Students felt more comfortable receiving typed comments and were more motivated to correct their mistakes when feedback 

was given in this form. Learner 6, however, felt more comfortable with feedback on paper. 

5. Observations and Discussion 

The first researcher was also the instructor who administered both the DA and transfer task tests. It was observed that all the 

learners except Learner 6 were highly motivated and enthusiastically completed all classwork and assignments. This could 

account for the higher LPS scores of these learners both in the pre-test and transfer task. Several studies over the years have 

firmly established the effect that motivation levels have on language learning [14, 15]. 

Though Learner 5 sometimes found it difficult to complete some of the tasks, she actively sought peer interaction in order to 

do this. The instructor observed that this student used to clarify her doubts regarding teacher feedback with peers first and then 

with the teacher. She scored almost double what she had scored in the pre-test and this reveals her openness to mediation. But 

she did not do well when her transfer task was mediated in the form of another DA. An interview with her revealed that she did 

not do so well in the second DA as she was distracted by other assignments with deadlines. Evidently, poor study skills account 

for her low LPS score in the second round of DA.  

Learner 6 did not appear to be very motivated and her low LPS score reflects this. She made no attempt to engage with the 

mediator to improve her performance. Therefore lack of enthusiasm could account for her low performance and not an inability 

to respond to mediation. Salem’s [16] study, done in the Arab EFL context, reports that learners of a higher proficiency put in 

more effort, a perspective that merits further investigation in the DA context. 

The instructor/researcher also noticed that students were engaged in more self-study as they submitted their work outside class 

hours. Usually, when they wrote essays, all the work was done in class but with online typing, submissions were always prompt.   

6. Conclusion and Suggestions for Future Study 

Findings of this study indicate that the LPS of learners helped the assessor to determine students’ potential as well as gauge 

present abilities. Student performance on the transfer task also helped the assessor to measure progress. The aims of formal 

continuous assessments were thus fulfilled as the same learner was subjected to two DA cycles with the LPS calculated each 

time, thus reducing error in evaluation. The study suggests that one-on-one discussions, classroom performance and students’ 
LPS taken together contribute more reliability to formal assessment than traditional modes. Students were enthusiastic about the 

online method of submission and feedback, as was revealed in their focus group interviews and observations. 

This method of computerized interactionist DA can be extended to encompass an entire cohort or groups of cohorts to check 

the feasibility of its implementation across relatively large student numbers and also to compare the efficacy of this method with 

the standard psychometric testing that is usually adopted in continuous assessment.  
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Abstract 
    A precise calibration and perfect spatial 

registration are required to obtain a useful image for 

displaying changes that have occurred  in 

Multitemporal synthetic aperture radar (SAR) . SAR 

calibration is a very complex and sensitive problem; 

some errors may persist after calibration that 

interferes with subsequent steps in the data fusion 

and visualization process. Because of the strong 

histogram asymmetry of SAR images, due to the well-

known non-Gaussian model of radar backscattering, 

traditional image preprocessing procedures cannot be 

used here. A novel specific preprocessing phase, the 

so-called “cross-calibration/normalization,” is 

proposed to solve this problem. This, in turn, 

facilitates image enhancement and the numerical 

comparison of different image takes together with 

data fusion and visualization processes. The proposed 

processing chain includes filtering, histogram 

truncation, and equalization steps applied in an 

adaptive way to the images.  

 

Keywords—Data fusion, flood detection, image 

enhancement, multitemporal synthetic aperture radar 

(SAR) imagery, RGB composition. 

 

 

 I. INTRODUCTION 

 

   In particular, synthetic aperture radar (SAR) 

acquisitions play a decisive role in this context 

thanks to their all weather capability. Multi 

temporal data from the same area at different times 

are particularly useful to those investigating 

damage. The changes exhibited by an image pair 

can be identified to generate an overall 

understanding of the phenomenon in question, 

which in turn can help relevant authorities to 

provide first aid and other assistance to the general 

population. Unlike in damage assessments and 

disaster prevention using satellite data, a very rapid 

response is mandatory in emergency situations. 

   Composite image to better indicate the changes, 

integrating different information sources into a 

single display. What is hereafter referred to as the 

“fast-ready flood map” is a flood picture generated 

automatically and very rapidly without any user 

interaction for use by the authorities. 

   We are using a supported project called a pilot 

project “OPERA (Operational Evaluation Of  

Damages In Flooded Areas Combining Cosmo-

Skymed And Multispectral Optical Images)—Civil 

Protection from Floods” [1] funded by the  

 

 

 

 

 

Italian Space Agency in cooperation with the 

Italian Department of Civil Protection. Because of 

this project, the applications of the findings to flood 

monitoring are the main focus.  

 

STATEMENT OF PROBLEM: 

 
   In the past, they are a variety of methods have 

been used to delineate changed areas via SAR 

imagery. Usually, to support the mapping of 

changed areas, some relevant preprocessing 

operations must be performed. These include the 

co-registration, geolocation and orthorectification 

of SAR data. Another important process used with 

SAR images is noise reduction. The filtering step 

reduces granularity due to the speckle present in 

SAR images and makes it possible to obtain better 

results in subsequent steps. Different filters have 

been proposed in the literature, including the Lee, 

Frost, Enhanced Lee and Frost filters [4], and more 

recently, the SRAD (speckle reducing anisotropic 

diffusion) filter [5].  

  They are a different techniques are used to obtain 

change maps. They range from simple visual 

interpretation to supervised classification and more 

sophisticated automatic methods [6]. 

 

OBJECTIVE OF THE STUDY: 

 

  In this paper, a novel image preprocessing chain is 

proposed together with methods of data fusion and 

rendering for multi temporal images. The pre-event 

and post-event images are combined into a color 

composite image to better indicate the changes, 

integrating different information sources into a 

single display. In The proposed preprocessing 

chain, followed by the color image generation 

process, makes it possible to obtain better and more 

easily understandable visual results than the 

original images, for a successive photo 

interpretation analysis aimed at identifying the 

changes that have occurred in the pair of images. In 

the proposed self-normalization procedure can be 

used for image analysis or classification purposes, 

as well as during the training or modeling phases, 

and can be performed using more than two images. 
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Fig. 1 Block diagram for proposed system 

 

HIPOTHESIS OF STUDY: 

 

The process proposed here is to preserve all of the 

information in the images of a temporal sequence 

while enhancing the differences between the data 

takes. When working with SAR multitemporal 

images, it is very difficult to attain two perfectly 

matching images in terms of satellite position, 

looking side, or angle of incidence. As already 

explained, the calibration process is very sensitive 

process and depends on many parameters and some 

errors may occur. In such a case, comparing two or 

more images becomes critical due to significant 

signal differences even in unchanged areas. 

 

 

II ANALYSIS AND DISCUSSION 

 

 

A.Adaptive Clipping 

 

   The major effects of different acquisition 

settings, miscalibration, and other errors that may 

occur during image formation are the scaling gain 

effect and the full-scale effect on image levels. 

Given that Mc(x,y) is the radiometrically calibrated 

image, the image M(x,y) available for processing 

and multitemporal analysis is 

 

 
                                                                           (1) 

Where w1 and w2 are the scaling gain and the 

offset variations, respective. 

   Using the n α, q percentile as defined in (7), we 

derive 

 
                                                                           (2) 

 

 
                                                                           (3) 

One can then determine that the expected 

histogram value for l higher than the percentile is 

usually very small 

      

 
                                                                            (4) 

We can conclude that for such values of l, the 

constraint expressed in (8) is often unattended. 

   The adaptive clipping threshold value is selected 

by fixing the same percentile value for all data 

takes.       

   All gray levels higher than this value are 

saturated via a clipping process. For two images at 

times t1 and t2, respectively, even if the two 

thresholds are different n1,q and n2,q, are not equal 

,the percentile values are the same. 

 
                                                                           (5) 

The eventual resulting loss involves the same target 

classes in the two images, referring to details with 

high backscattering values. This issue does not 

affect the proposed color composition because only 

a few significant levels are combined. 

 

     

B. Quantity of Information of a SAR Image 

 

  In our statistical analysis of the information 

content, we view the image as a discrete random 

process. Using the frequency interpretation of 

probability, beginning with the histogram, the 

probability mass function of the process can be 

estimated for n = [0, . . . , N − 1] . 

 
                                                                          (6) 

   Self information is a measure of the information 

content associated with the outcome of a random 

variable. Defined by I(n) = −log Pn, it is expressed 

in bits of information. The Shannon entropy 

measures quantifies the expected value of the 

information contained in a message and indicates 

the average information content of the random 

variable 

 
                                                                          (7) 

  To measure the uncertainty associated with the 

random variable corresponding to the image and 



evaluate the performance of the proposed method, 

we use the entropy measure. 

 

C. Cross-Calibration/Image Normalization 

 

   The equalization process is helpful because it 

allows us to match all of the temporal channels to a 

unique, uniform, reference model, normalizing the 

different histogram distributions of the images.  

  The metrics used to determine the quality of the 

processed images are entropy measures and 

goodness-of-fit tests.  

   Given that CF (n) is the cumulative histogram of 

the preprocessed image, the test sample statistic is 

then the χ-square variable of order (N − 1) given by 

 

 
                              

                                                                         (8) 

where the reference cumulative function Cu(n) is 

the one from the uniform model 

 

 

D. RGB Combination for Multitemporal Display 

    

   When the temporal pair of images has been 

preprocessed, the images can be used to create the 

RGB composition. Where no changes have 

occurred, the two channels are the same and 

contribute equally to the final color. The distance 

value is a function Δi ,j : i, j → n, where i, j, n 

belong to the set of integers included between 0 

and N − 1. For byte images, it linearly maps the 

difference between representations of one pixel 

into the [0–255] interval 

 
 

                                                                          (9) 

In this way, the proposed measure is a bi 

dimensional function 

— that is non-negative  

— that is even around the value 128     

 

        
   

        

                                                                                                                                                                                                                   

                                                                        (10) 

— that is translation invariant 

 
                                                                         (11) 

   

The RGB composition is then obtained by placing 

the difference image on the Red channel. It is clear 

that pixels with the same or similar values in the 

pre- and post images have medium level Red 

content.  

 

III TOOLS USED 

 

The MATLAB high-performance language for 

technical computing integrates computation, 

visualization, and programming in an easy-to-use 

environment where problems and solutions are 

expressed in familiar mathematical notation. 

--Data Exploration, Acquisition, Analyzing      

&Visualization 

--Engineering drawing and scientific graphics 

--Analyzing of algorithmic designing and    

development 

--Mathematical functions and Computational        

functions 

--Simulating problems prototyping and modeling 

--Application development programming using 

GUI building environment. 

 

 

IV FINDING AND SOLUTION 
 

A. Dataset 

 

    Experiments were performed on various Cosmo-

Skymed images (X-band images) acquired in 

different acquisition modes. As indicated in the 

introduction, the images used in this study were 

obtained in the context of the OPERA project [1]. 

   The results here presented refer to three Spotlight 

images named T1, T2, and T3 (1-m resolution), 

shown in Fig. 2. These images cover a 

geographical area of 5.4 km2. A Strip map pair 

(2.5-m resolution) of images (named T4 and T5) is 

represented in Fig. 2 (70 km2). The images are all 

from the flood that occurred on April 28th, 2009 

near Alessandria (Italy). 

 

Because the performance analysis is focused on the 

classes of “Water” and “No Water,” some 

homogeneous regions have been manually selected 

as a test set. From the Spotlight images, 22 samples 

in every image for the Water class and 12 samples 

for the No-Water class have been selected, with 

each sample covering a region of 61 × 61 pixels 

[Fig. 1(a)].  

 

 

 

 



 

 

 
TABLE I 

ACQUISITION PARAMETERS CONFIGURATION 

 
ID:identification;Date:Acquisitiondate;Time:acquisition 

data date;A:Acquisition mode(SP=spotlight,ST=stripmap) 

P:Polarization;O:Orbit Direction;L:look 

angle(L=Left,R=Right) 

 

 

 

 

            

 
 

 
Fig. 2  Cosmo Skymed images acquired in Spotlight mode. 

(a) T1; (b) T2; (c) T3. (Appropriate histogram stretching is 

used for visualization purposes). (a) also shows the samples 

used for the statistical analysis. The “Water” areas are 

represented in red and the “No-Water” areas in green 

 

 

 

 

 

 

B. Entropy Analysis 

 

    Investigated the behavior of the histogram 

distribution of the analyzed SAR images and their 

respective cross-calibration/normalization results, 

which were obtained using the proposed method 

chain.  

   Sections A, B, and C refer to different processing 

chains. Chain A is a simple truncation at q-

percentile, B is processing chain A followed by 

linear rescaling into the range [0–255], and C is 

processing chain B after equalization. 

   In this case, as also shown in Fig. 3 for Spotlight 

images, the entropy presents a threshold knee effect 

Fig. 4 indicates the entropy levels obtained for 

Spotlight images after clipping and equalization. 

 

 
 

Fig. 3  Entropy of Spotlight images as a function of q-

percentile after the truncation process (chain A). 

 

 

 
 

Fig. 4  Entropy of Spotlight images as a function of q-

percentile after the truncation and rescaling processes 

(chain B). 

 

 

 
 

 
Fig. 5  Entropy of Spotlight images as a function of q-

percentile after the truncation, rescaling and equalization 

processes (chain C). 
 

 

 

 



TABLE II 

CHI-SQUARE VALUES AT THE CHANGE OF 

Q-PERCENTILE—SPOTLIGHT IMAGES 

 
B, C: Different processing chains 

 

TABLE III 

CHI-SQUARE VALUES AT THE CHANGE OF 

Q-PERCENTILE—STRIPMAP IMAGES 

 
B, C: Different processing chains 

 

C. Chi-Square Analysis 

 

    The quality of the final results was investigated 

using the χ-square test. Table IV presents the 

results of the χ-square goodness-of-fit using 

different confidence intervals for Spotlight images, 

whereas the results obtained for Strip map images 

are presented in Table V. 

   The different numerical results presented indicate 

that a confidence level change does not greatly 

affect the results, thus proving the robustness of the 

method. The Spotlight and Strip map images are 

similar despite calibration errors, different 

acquisition configurations, and different q 

percentiles used. The χ-square values (Tables IV 

and V) make this clear. 

 

D. Class Separation 

 

   The sample test regions shown in Figs. 1(a)  are 

analyzed to evaluate the performances of the 

proposed method. Both the mean and the standard 

deviation have been considered to determine the 

behavior of the samples during the different 

processing steps. Fig. 6 presents the scatter plot of 

the original training regions (standard deviation 

versus mean value) in the Spotlight images.  

 

E. Filtering Step 

 

    As previously indicated, the images may be 

filtered before the execution of chains A, B, and C. 

To this end, various traditional filters have been  

tested, such as the Lee and Frost filters [4] and the 

enhanced versions of those filters, in addition to 

SRAD filter [5].  

   The latter has ultimately been selected because it 

achieves the best performance in terms of noise 

reduction and texture preservation. Fig. 6 shows the 

scatter plot of the means and standard deviations 

when the SRAD filtered image is given as input to 

chain C. 

 

F. RGB Composition for Flood Events 

 

     After chain C, the processed images are used for 

color composition, whose aim is to highlight the 

changes that occurred between the acquisition 

dates.  

   The results obtained using the SRAD-filtered 

Spotlight images illustrated in Figs.6-7 whereas 

those obtained from SRAD-filtered .Strip map 

images are illustrated in Fig. 7(b). In both cases 

because pre-event images are not available, the 

association of the images with the color channels is 

reversed: the most recent image is linked to the 

Blue channel, thus becoming a reference image. In 

that image, most of the flooded areas are already 

dry. 

 

 
                                        (a) 

 
                                        (b)                                                                    
Fig. 6 (a) RGB  composition of T1–T2. (Truncation to the 98  

confidence  interval). (b)RGB composition of T1–T3. 

(Truncation to the 98 confidence interval) 

 

 



G. Comparison With Radio metrically Calibrated 

Images 

 

    Raradiometric calibration can easily be used to 

compute the backscattering coefficient image from 

the DN image. Such a process should refer all the 

products to the same physical measure 

independently of geometry and radar characteristics 

and should only depend on the terrain scattering 

features.  

 

 
                                      (a) 

 

                                                        

      (b) 
Fig. 7(a)  RGB composition of T2–T3. (Truncation to the 98 

confidence  interval).  (b) RGB composition of T4–T5. 

(Truncation to the 98 confidence interval). 

 

V  CONCLUSION 
 

    A new method of displaying SAR images for the 

visual interpretation and identification of changes 

between multitemporal images.the authority in first 

aid to the population after disaster, by providing 

them colored visual results, making easier the 

scene understanding and the identification of 

changes with respect to the current common 

practice. The ultimate goal is to support the 

preliminary interpretation of sequences of 

multitemporal SAR data. 

     A cross-calibration/normalization processing 

method for SAR images has been implemented that 

is able to reciprocally calibrate images.Experiments 

have shown that the sequential steps of the 

proposed method contribute to progressive 

improvements in terms of separation between the 

different classes. Alternative processing sequences  

 

 

 

have also been tested, even though not reported in 

the paper. 

    The RGB composition attained shows the 

information derived from more than one image at 

once and makes it easier to see the changes that 

have happened between the two acquisition dates.  

 

VI  SCOPE FOR FURTHER RESEARCH: 

 
In future we segment the image by seed 

growing algorithm. It is used to segment the SAR 

image accurately. also the different tests might be 

used to validate the replicability and robustness of 

these results. For instance, CosmoSkyMed— 

TerraSAR-X data acquired using the same 

Spotlight or Stripmap mode could satisfy this 

function. 
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Abstract— Identity based cryptography (IBC) was introduced 

into peer-to-peer (P2P) networks recently for identity 

verification and authentication purposes. However, current IBC-

based solutions could not address the problem of secure private 

key issuing. In this paper we propose MKDP: a novel secure key 

issuing mechanism for P2P networks using IBC. We present an 

IBC infrastructure setup phase, a peer registration solution using 

Shamir’s (k, n) secret sharing mechanism, and a secure key 

issuing mechanism, which adopts key generate center (KGC) and 

key privacy authorities (KPAs) to issue private keys to peers 

securely in order to enable the IBC systems to be more 

acceptable and applicable in real-world P2P networks. 

Furthermore, to maintain the security of KPAs, we develop a 

mechanism to authenticate KPAs using Byzantine fault tolerance 

protocol. The theoretical analysis and experimental results show 

that MKDP performs effectively and efficiently, and is able to 

support large scale networks. 
 
Keywords— KDMP -Key Distribution Mechanism for P-P 

networks. 

I. BACKGROUND 

 With its distributed, self-organization and self maintenance 

nature, P2P networks are extremely vulnerable to a large 

spectrum of attacks, mainly due to the lack of a certification 
service responsible for peer’s identity verification and for 
authentication purposes. 

      Traditional certificate-based public key infrastructure (PKI) 

can be used here to solve some of the problems by verifying 

the authenticity of nodes’ identities and issuing public key 

certificate to each node. However, as the node churn is highly 
frequent in the P2P network, many nodes that stored 

certificates may quickly become invalid, hence PKI based 
security protocol is difficult to be deployed. Besides, each 

node requires large amounts of space to store public key 

certificates, which can be difficult to implement in practice. 
Furthermore, secured P2P overlay communication is efficient 

if the overlay nodes have a common, shared key for securing 

the communication. This is difficult to achieve in dynamic 

P2P overlay networks, as a new key must be generated every 

time a overlay node membership change occurs in order to 

preserve forward secrecy. 

      Compared with the PKI technique, identity based 

cryptography (IBC) can simplify the key management process 

in P2P networks significantly. The identity of a peer (e.g., peer 
identifier or peer geometric coordinate) in P2P overlay 
networks is used to create its public key, thus avoiding the use 

of any certificates. These IBC-based systems are scalable, 

simple to administer, and each user can carry out 

anytime/anywhere encryption, establish secure 

communication channels, prove its identity to other nodes, 

verify protected messages and produce a form of signature 

with non-repudiation property. 

 

II. INTRODUCTION 

 

    An IBC uses the user’s identity as his public key. The 

private keys of the users are issued by a key generate center 

(KGC) after verifying the user’s credentials. IBC was 

introduced in 1984 by Shamir; however, the first practical 

encryption mechanism (IBE) was not available until 2001 

which was developed by Boneh and Franklin [3]. 

    Though IBC overcomes the problems of the traditional PKI, 

it suffers from some inherent problems, one of which is the 

secure channel requirement: key issuing requires secure 

channel to avoid eavesdropping. In 2001, Boneh and Franklin 

[3] addressed secure key issuing problem using multiple key 

issuing authorities. After that, many key issuing protocols 

without secure channels were proposed. 

     So far, several studies have been focused on introducing 

IBC into P2P security applications. Lu et al. in combined 

distributed hash tables (DHTs) and identity based encryption 

(IBE) to defend against man-in-the-middle attacks, however, 

the mechanism assumed that each node has had a pre-assigned 

unique identifier, and has obtained the corresponding private 
key through a secure offline channel. This is expensive and 
difficult to achieve in a large scale P2P overlay network. 
 

       Lua proposed a hybrid security protocol using IBE to 

resist the Sybil attacks, Ryu et al.  proposed ID assignment 

protocols based on IBC to permit the acquisition of node IDs 

to be tightly regulated in order to mitigate the Sybil attacks, 

but these two mechanisms still suffered from the attack 

against key issuing phase. 



       Likir presented by Aiello et al. signs messages with IBS 

in Kademlia-based P2P networks, however the authors 

supposed every system user had already obtained a private 

key and did not consider the key issuing problem. 

     In real-world P2P networks, it is important to have a key 

issuing mechanism in order to keep in secret whether the 

private key corresponding to a certain identity has been 

requested. In our paper, we present KDMP, a secure key 

issuing mechanism for P2P networks, which addresses the 

shortcomings of these techniques and makes IBC more 

applicable in the real world. 

 

 

 

III.DESIGN 

 

A Data flow diagram 

A data-flow diagram (DFD) is a graphical representation of 

the "flow" of data through an information system. 

 

Fig1: data flow diagram 

 

B. Class Diagram 

Class diagram in the Unified Modeling Language (UML), is a 

type of static structure diagram that describes the structure of 

a system by showing the system's classes, their attributes, and 

the relationships between the classes. 

 

Fig 2:class diagram of KPA 

 

 

Fig 3:class diagram of peer node 

 

 



 
Fig 4:class diagram of KGC 

 

 

C.Use Case Diagram 

A use case in software engineering and systems engineering is 

a description of a system’s behavior as it responds to a request 

that originates from outside of that system. 

 

 

 
 

Fig 5:use case diagram 

 

 

 

D.Sequence Diagram 

A sequence diagram in Unified Modelling Language (UML) 

is a kind of interaction diagram that shows how processes 

operate with one another and in what order. 

 

 
Fig 6:sequence diagram 

 

 

IV.IMLEMENTATION 

 

 

A. Design Of KDMP 

 

We state the assumptions and requirements firstly, then we 
propose KDMP in the following four sections: system setup, 

peer registration, secure key issuing and system maintenance. 

System setup section describes how KGC and KPAs work at 

the beginning of the system. Peer registration section and 

secure key issuing section describe how a peer joins in the 

system. We adopt the threshold cryptography to register users, 

and use secure key issuing mechanism to issue private keys. 

System maintenance section describes the maintenance 

mechanisms of KPAs, we utilize the BFT protocol to remove 

malicious KPAs and add new substitutional KPAs. 

 

The remainder of this section adopts the notation described in 

Table 4.1 



 
B.Terminology and Assumptions 

 

We present the entities involved and the security assumptions 

for the proposed mechanism in this section. 

1)KGC: There is a trusted core node which acts as KGC at the 

center of the system, which provides peer registration and key 

issuing service. We assume that it has been highly fault 

tolerant and always available. 

 

2)KPA: n nodes are selected as Key Privacy Authorities 

(KPAs) in order to provide the key privacy service in the key 

issuing phase, which are not required to be as reliable as KGC. 

In addition, malicious attackers can potentially compromise 

some of these nodes to perform insider attacks. 

 

3)Peer: A peer is an ordinary node in P2P networks, which is 

vulnerable to all kinds of attacks. 

 

 

B. Requirements 

 

There are three requirements for KDMP: 

 

1) Secure peer registration: 

It must provide a method to mitigate attacks such as 

man-in-the-middle attacks, collusion attacks and DoS attacks 

during the peer registration phase. 

 

2) Secure key issuing: 

It must provide a method to issue keys securely without secure 

channels during the key issuing phase, and defend against 

replay attacks, man-in-the-middle attacks and insider attacks. 

 

3) Robust system maintenance: 

It must provide an online method to identify malicious KPAs, 

remove them and add new substitutional ones. 

 

D. Attack Models 

 

There are three kind of attacks we design the security 

mechanism to defend against: 

 

1)Insider attack : I n real-world P2P networks, KPAs may 

also be malicious with relatively low probability. The 

framework must be able to withstand insider attacks, in which 

minorities of KPAs have been compromised by attackers. 

 

2)Collusion attack: A n adversary can launch a collusion 

attack by compromising many paths between KPAs and the 

requesting peer, then compute peer’s I D and the proof of 

registration. 

 

3)Dos attack: Malicious peers in P2P network can simply 

drop the messages between KPAs and the requesting peer, 

which makes the requesting peer difficult to collect sufficient 
secret shares. 

 

E.System setup 

 

There are one KGC node and n bootstrap KPA nodes at the 

setup phase. First, KGC selects a master key, publishes its 

identity (ID) and specifies the system parameters; Secondly, 
KGC assigns to each bootstrap KPA node a n ID and a 

corresponding private key based on IBC mechanism via a 

secure offline channel. 

      Note that, the secure offline channel is only required in the 

system bootstrap phase, since with its ID and private key, a K 

PA can communicate with the KGC through a secure channel 

established based on IBC. 

 

1) Peer registration: 

Before joining the network, a peer A should get registered to 

the KGC at first. 
      A simple protocol is as following. The peer A generates a 

request with a random nonce and sends it to KGC. After KGC 

receive s the request, KGC issues (IDA, Proof) for A. The 

proof of registration ProofA is a message that can prove 

whether a peer has been registered. Assigning ID by KGC can 

prevent a peer from choosing its own ID, and mitigate the 

Sybil attack in the system. 

      However, the communication between KGC and A may 

be intercepted or modified by malicious peers in real-world 

P2P networks. We adopt Shamir’s (k, n) threshold secret 

sharing mechanism to secure this process. To protect the 

registration data ( IDA , ProofA), we divide it into many secret 

shares, so that if some of the secret shares have been 

intercepted, A can eventually recover the registration data if at 

least k secret shares are collected. On the other side, if the 

adversary also wants to recover the registration data, it has to 

get sufficient secret shares, which is difficult to achieve if the 

threshold k is appropriately configured. 
The protocol is described as follows: 

The protocol is described as follows: 

Step1: A → KGC: N 



Step2: KGC → KPA: SS(IDA . proofA, k),N 

Step3: KPA→ A : SS(IDA · ProofA, k),N· ProofA 

 

Request : When the peer A wishes to join the network, it must 

first get registered from KGC. Finding the KGC can be 
accomplished by consulting a bootstrap node or using an 

automatic service discovery mechanism. Then A sends a 

request to KGC. In order to avoid the replay attacks, A 

couples the request with a nonce N. 

 

Distribution: After KGC receive s the request, it generates IDA 

and ProofA for A. In particular, ProofA can be keyed message 

authentication code of IDA. i.e., proofA = MAC(IDA,KKGC). 

 

    After that, KGC divides IDA and proofA into n secret shares 

using Shamir’s (k, n) threshold secret sharing mechanism, and 

then KGC distributes those n secret shares to n KPAs 

respectively. KGC can divide IDA and ProofA into n pieces, 

IDA and ProofA are easily reconstructable from any k pieces, 

but eve n complete knowledge of k- 1 pieces reveals 

absolutely no information about IDA and ProofA. Thus, it is 

very difficult for the adversary to obtain sufficient secret 

shares in a P2P network if we divide the registration data and 

set an appropriate threshold k. 

Reconstruction: After receiving the secret share from KGC, 

KPAs send them to A. Upon receiving the messages from a K 

PA ,  A first checks the nonce N, if N is different from the one 

in its original request, it just ignores the message. Then A 

waits for collecting k secret shares from different KPAs 

within a predefined time window. After the peer A gets at 
least k different secret shares, IDA and ProofA can be 

reconstructed.  If the peer does not get sufficient secret shares, 

it may run the peer registration protocol again later. 

      Since in real-world P2P networks, it is difficult to have all 

those paths node-disjoint, here KPAs can use approaches to 

avoid paths between KPAs and A from node-joint, in order to 

mitigate eavesdropping and DoS attacks. In practice, many 

ISPs have a single connection to the Internet and if an 

eavesdropper is listening at that point, it will hear all of the n 

shares being transmitted. We assume this kind of attack is a 

rare situation. 

 

2) Secure key issuing: 

After registration phase, a peer obtains its ID. We 

now describe how KGC issues a private key t o a peer 

securely without the requirement of secure channels, and how 

a peer constructs its private key securely from the KGC and K 

PAs. Shamir’s secret sharing mechanism we used in Section 

3.3 can also be utilized here, however, with KGC and KPAs in 

the system; we can make the key issuing phase more secure. 

    We present a protocol which utilizes IBC secure key 

issuing mechanisms below. Those mechanisms use one KGC 

and multiple KPAs for issuing the private keys to the users. 

KPAs participate in the key generation phrase, they assign the 

joining peer partial private keys. A registered peer can obtain 

its private key securely by collecting partial private key from 

KGC and KPAs. Those mechanisms avoid the need for secure 

channels, and the adversary who wants to obtain the private 

key must compromise not only KGC but also many KPAs. 

 

Our mechanism is described as follows: 

Step1: A → KGC: Request, IDA , ProofA, N 

Step2: KGC → A : Partial key from KGC, N 

Step3: A → KPA: Request, IDA ,ProofA, N 

Step4: KPA→ A : Partial key from KPA, N 

 

System setup: KGC selects its private key and specifies the 
system parameters. KPAs collaboratively run a key generation 

and distribution protocol, and share a secret s such that any k 

KPAs can construct it with their own secret shares. 

 

Peer registration: As the system setup process is updated, in 

the peer registration process, IDA and ProofA are generated in 

a new way. 

 

Request : A sends a request with its proof of registration as 

well as a nonce t o KGC to obtain the partial private key; 

 

KGC response : On receiving A’s request, KGC checks the 

proof to verify whether A has been registered or not, if the 

result is positive , KGC responses with a partial private key ; 

 

Blind KPA request : After receiving the partial private key 

from KGC, A randomly selects some KPAs and requests them 

in parallel to provide key privacy service by sending a request; 

 

KPA response : Each KPA authenticates A and issues a partial 

private key t o it; 

 

Key retrieval : On receiving at least k partial private keys 

from different KPAs, A combines them and then unbinds the 

resulting value to produce the private key; 

 

The mechanism above is secure against replay attacks, man 

in-the-middle attacks and insider attacks . 

 

 

V. SHAMIR'S SECRET SHARING 

Shamir's Secret Sharing is an algorithm in cryptography. It is 

a form of secret sharing, where a secret is divided into parts, 

giving each participant its own unique part, where some of the 

parts or all of them are needed in order to reconstruct the 

secret.                                                                                         

Counting on all participants to combine together the secret 

might be impractical, and therefore we sometimes use the 

threshold scheme where any k of the parts are sufficient to 

reconstruct the original secret. 

A.Mathematical definition 

Formally, our goal is to divide some data D (e.g., the safe 

combination) into n pieces D1, D2, …., Dn in such a way that: 

1.Knowledge of any K or more Di pieces makes D easily 



computable.                                                             

2.Knowledge of any K-1 or fewer Di pieces leaves D 

completely undetermined (in the sense that all its possible 

values are equally likely). 

This scheme is called (K, n) threshold scheme. If  K=n then 

all participants are required to reconstruct the secret. 

B.Shamir's secret-sharing scheme 

The essential idea of Adi Shamir's threshold scheme is that 2 

points are sufficient to define a line, 3 points are sufficient to 

define a parabola, 4 points to define a cubic curve and so 

forth. That is, it takes K points to define a polynomial of 

degree(K-1).   .                                                                                     

Suppose we want to use (K, n) threshold scheme to share our 

secret S, without loss of generality assumed to be an element 

in a finite field F.Choose at random (K-1) coefficients a1, …, 
ak-1 in F, and let a0=S. Build the polynomial 

f(x)=a0+a1x+a2x
2
+a3x

3+……….+ak-1x
k-1

. Let us construct any 

n points out of it, for instance set i=1, …… ,n to retrieve (i, 
f(i)) . Every participant is given a point (a pair of input to the 

polynomial and output). Given any subset of K of these pairs, 

we can find the coefficients of the polynomial using 

interpolation and the secret is the constant term  a0. 

C.Usage 

The following example illustrates the basic idea. Note, 

however, that calculations in the example are done in the 

integers rather than in a finite field. Therefore the example 

below does not provide perfect secrecy, and is not a true 

example of Shamir's scheme. 

D. Preparation 

Suppose that our secret is 1234 (S=1234). 

We wish to divide the secret into 6 parts (n=6) , where any 

subset of 3 parts (K=3) is sufficient to reconstruct the secret. 

At random we obtain 2 numbers: 166, 94.                     

i.e.,(a1=166, a2=94) 

Our polynomial to produce secret shares (points) is therefore: 

f(x)=1234+166x+94x
2
 

We construct 6 points from the polynomial: 

(1, 1491); (2, 1942); (3,2578); (4, 3402); (5, 4414); (6, 5614)  

We give each participant a different single point (both x and 

f(x) ). 

E.Reconstruction 

In order to reconstruct the secret any 3 points will be 

enough.Let us consider  (x0, y0)=(2, 1942); (x1, y1)=(4, 3402); 

(x2, y2)=(5, 4414). 

We will compute Lagrange basis polynomials: 

 

Recall that the secret is the free coefficient, which means that 

S=1234, and we are done. 

F. Properties 

Some of the useful properties of Shamir's threshold scheme 

are: 

1. Secure: Information theoretic security. 

2. Minimal: The size of each piece does not exceed the 

size of the original data. 

3. Extensible: When is kept fixed, pieces can be 

dynamically added or deleted (e.g., when scientist are 

fired or suddenly die) without affecting the other 

pieces. 

4. Dynamic: Security can be easily enhanced without 

changing the secret, but by changing the polynomial 

occasionally (keeping the same free term) and 

constructing new shares to the participants. 

5. Flexible: In organizations where hierarchy is 

important, we can supply each participant different 

number of pieces according to his importance inside 

the organization. For instance, the president can 

unlock the safe alone, whereas 3 secretaries are 

required together to unlock it. 

 



                                                                                    

VI.TESTING 

 

 

Testing results are as mentioned in the table 2 below: 

 

 

MODULE GIVEN INPUT EXPECTED 

OUTPUT 

ACTUAL OUTPUT RESULT 

KGC Key request from 

peer node 

Unique ID and key 

are generated 

Unique ID and Key is 

generated 

successfully 

OK 

KGC Key Key should be 

divided to 6 parts and 

forwarded to each 

KPA 

Key parts are 

successfully 

generated and 

forwarded to KPAs 

OK 

KPA ID of peer node match the id with all 

IDs. If match found 

send the key part to 

peer 

ID successfully 

compared with other 

IDs and result sent to 

peer node 

OK 

Peer sender/receiver Key parts Original key should 

be generated using 

shamir’s equation 

Original key success 

fully generated 

OK 

Peer sender Message & ID Message & ID to be 

sent to selected 

receiver 

Message & ID 

successfully sent to 

receiver 

OK 

Peer receiver Encrypted msg & 

sender’s key 

Message to be 

decrypted and 

displayed to receiver 

Message successfully 

decrypted and 

displayed to receiver 

OK 
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Abstracts 

In ancient times, before writing was invented, man relied on his memory to keep and record his experiences, 

knowledge, and all incidents he went through. However, when his memory did not help him retrieve such 

information, he was guided to writing around 3500 BCE, a period referred to as historical ages. Following this, 

there were great advancements in the writing materials starting from engraving on the walls of caves and temples, 

then writing on papyrus and paper, and eventually using electronic mediums (Floppy Disc, Compact Disc, and 

Digital Versatile Disc). 

Undoubtedly, every era has its own evidences that mark it. Yet, every day humanity is losing a part of this 

heritage because of either nature, like volcanoes, earthquakes, hurricanes, and fires (e.g., the 2004 Indian ocean 

earthquake that destroyed the Indian archives) or man, like robberies, international armed conflicts (e.g., Bosnia 

and Herzegovina 1993, and Iraqi National Library and Archives in 2003), and internal unrest (e.g., setting the 

Egyptian Scientific Institute on fire in 2011). 

If the UNESCO is exerting noticeable efforts for protecting world heritage aiming at delivering it to future 

generations, then is there a role archivists can play? In this paper, heritage is operationally used to mean the written 

evidences emerging from business practices or attempts to protect rights among individuals (i.e., documents), as 

distinct from the literary evidences (i.e., books). 
 

Keywords:Electronic records; Digital heritage; Archival function; Archival envolvement. 

1. Electronic Documents and Archival Function 

I might be thought of as pessimist when I wonder what happens if machines, networks, and electronic storage 

mediums crashed and became irreparable. Perhaps then a disaster would come. That is, the digital heritage would 

disappear and forever from human history and, thus, the world would go back to the pre-digital era. At this point, 

rights and knowledge would be lost, factories and corporations would stop; the whole universe would stop. Every 

country should consider the time when its digital heritage as a part of its own history is no longer available, and 
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wonder if it would be within its abilities, whatever they are, to restore that lost part, if it would try how much time 

it would take, and most importantly if it is going to be a success in the first place. 

 

Traditionally, archives’ treatment of documents start immediately after they are under their custody. 

Nevertheless, this would not be possible with the documents of the age we live now because of the rapid 

advancements of the storage mediums. Recent technology made it possible to perform, exchange, and sign 

transactions from a distance via electronic documents that differ from the traditional documents in terms of 

creation, medium, signature, preservation, and retrieval. 

 

Electronic documents as defined by the International Council on Archives (ICA) are “records created, 

communicated and maintained by means of computer technology. They may be ‘born digital’ (created using 

computer technology). Or they have been converted into digital form from their original format (e.g., scans of 

paper documents)” (1)
. This broad definition covers all the different forms of electronic documents including those 

that have not produced yet. 

The Australian Records Management Standard (AS 4390) has identified “word processor documents, spread 

sheets, scanned documents, hypertext documents, e-mail messages, multimedia documents, digital audio and video 

documents”(2)
 as forms of electronic documents. Accordingly, the concept of electronic documents comprises the 

following constituents: 

 Content, i.e. the words, symbols, and sentences that compose the text. 

 The electronic method of recording this information, i.e. the binary numeral system used to display the 

information. 

 The activity through which the information was created, i.e. the institutions that created this information upon 

completion of their activities. 

 Stating the relation between this document and the other documents, i.e. the context of this information. 

 Describing the structure of this information, i.e. fields, tables, margins, figures, etc. 

 The purpose behind recording this information. 

 The method of preserving and retrieving this information. 

 
The present author, therefore, defines the electronic document as recorded information, created or received by a 

public or private institution when completing a particular activity that has a content, context, and structure 

sufficient for preserving this information and making it always retrievable and accessible via computer devices and 

software. 

2. Archival Function 

Archivists have realized the weightiness of the responsibility entrusted to them, for they are responsible for 

preserving the documentary heritage. However, it becomes necessary now to reconsider the archival work and 

function in the light of the requirements of the electronic age we now live, similarly as it was precisely defined 

regarding traditional documents. Modern technology has posed new problems of electronic writing, 

documentation, and signature, and the authenticity of electronic documents and how far they can be used as legal 

evidences. Adding to these challenges, there still problems related to methods of preserving electronic documents 

and the appropriateness of electronic-medium storage for long-term preservation. Moreover, new terms like 

migration and metadata have appeared in relation to documents in the electronic environment. These recent 

technological advancements have highlighted the significance of archival function and involvement in the entire 

life cycle of electronic documents if wanted to remain accessible and understandable to future generations at all 

times regardless the technology used in their creation. 
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The archival function as defined by the ICA is “that group of related activities contributing to, and necessary for 

accomplishing the goals of safeguarding and preserving archival records, and ensuring that such records are 

accessible and understandable”(3)
.  

 

Current record management is defined as “the discipline concerned with managing administrative documents 

generally to achieve an effective policy of creating, preserving, and using documents and excluding them in times 

of full maintenance during the documentary cycle”(4)
.  

 

Thus, the archival function in the electronic environment starts before creating the electronic document, with the 

designing of recordkeeping system. To ensure the implementation of the archival function with full responsibility 

in the electronic environment, archives should adopt a comprehensive strategy that guarantees an easy access to the 

documents
 (5)

. In this regard, there are four main principles that archives should perform: 

 

 1. The archives should be involved in the entire life cycle of the electronic systems that create and preserve 

electronic documents to ensure their creation and preservation in a more reliable, authentic, and retrievable 

form. 

 2. The archives should assist electronic documents creators to create understandable documents. 

 3. The archives should manage the evaluation and controlling processes of the archival electronic documents. 

 4. The archives should facilitate a good preservation process and an easy continued access to the electronic 

documents. 

3. Archival Involvement 

The archives need to stress the concept of archival function and disseminate the standards and practices to all 

who have roles in the whole stages of electronic documents life cycle in order to fulfill the ultimate goal of the 

archival function. However, archival involvement in the life cycle of documents does not mean that archives are 

responsible for all actions related to documents in their life cycle, for the archivist can: 

 

 Alert administrative officials when files have papers that should not have been created or others that should not 

have been included or attached. 

 Prevent wrong and abstract classifications of documents that are far from reality by offering advice. 

 Propose principles that help dispose documents that are no longer of current value and, consequently, sending 

them directly to the archives of documents.  

 

It is advisable that these standards and practices specify clearly the relations between the officials and archivists 

in the creation process. Regarding the administrative units, it should be stated that each unit should have a high 

official, with comprehensive powers assisted by other administrative officials, responsible for all archival issues. 

As for archival document management departments, regulations should state that they should have both archival 

inspectors and assistants for co-operation purposes
 (6)

. 

 

Archivists, also, should be involved earlier if they wanted to be influential and effective in managing this new 

form of documents – electronic documents. Besides, the archives that would not start acting until they are sent 

electronic documents would face several technical problems, unresolvable in many cases.  

 

Anyway, perhaps archives will confront technical problems difficult to solve regardless the co-operation 

between archives and creators that might be. For instance, archives need to use the same technology the documents 

was created by. Yet, that technology might be unused or unavailable at that time. 
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It can be concluded, therefore, that archives need not to play the role of electronic documents creators in the 

creation environment. Nevertheless, in order to fulfill the desired outcome of the archival function, archives should 

ensure the authenticity and reliability of the creation and preservation processes of the electronic documents.  

Archives should offer consultation and technical expertise to whoever has a role in the life cycle of electronic 

documents. In order for archives to successfully perform this archival function, they should: 

 

● Publish and renew instructions specific to electronic documents. 

● Establish standards for electronic documents management. 
● Direct and offer information to clarify the suitable practices of a sound preservation of electronic documents.  
● Ensure backup copies of electronic documents. 

● Monitor the implementation of instructions and special regulations issued by archival authorities. 
● Support co-operation among archivists. 

● Take the measures necessary for protecting this digital heritage for the benefit of humanity. 
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Abstract: : A wireless network is mostly characterized by mobile nodes, multihop wireless connectivity, 

infrastructure less environment and dynamic topology. A recent trend in Ad Hoc network routing is the reactive 

on-demand philosophy where routes are established only when required. Stable Routing, Security and Power 

efficiency are the major concerns in this field. This paper is an effort to study security problems associated with 

wireless networks and provides a solution to achieve more reliable routing.  The ad hoc environment is 

accessible to both legitimate network users and malicious attackers. The study will help in making protocol 

more robust against attacks to achieve stable routing in routing protocols. Many organizations are now 

considering deployment of wireless LANs and are working on the basic network designs before going to pilot 

projects.   

  Keywords:  wireless networks, Manet, adhoc, security  

______________________________________________________________________________________ 

1. Introduction  

 

Since their emergence in the 1970s, wireless networks [1, 11] have become increasingly popular in the 

computing industry. This is particularly true within the past decade, which has seen wireless networks being 

adapted to enable mobility. Wireless networks are emerging fast as latest technology to allow users to access 

information and services via electronic media, without taking geographic position in account. Mobile hosts and 

wireless networking hardware are becoming widely available, and extensive work has been done recently in 

integrating these elements into traditional networks such as the Internet. Wireless networks have taken the world 

by storm. Enterprises and homeowners are avoiding the expenses and delays associated with installing wired 

networks. High-speed Internet facility is enjoyed by travellers all over the places worldwide. Along with 

increases in throughput, wireless networks remain unlicensed and affordable. This has further helped their 

exponential growth in businesses, homes, communities and open spaces. There are currently two variations of 

mobile wireless networks: Infrastructured or Infrastructure less [10,12,13]. In Infrastructured wireless networks, 

the mobile node can move while communicating, the base stations are fixed and as the node goes out of the 

range of a base station, it gets into the range of another base station that is within its communication radius. 

Typical applications of this type of network include office wireless local area networks (WLANs). In 

Infrastructureless wireless network commonly known as an ad hoc network, the mobile node can move while 

communicating, there are no fixed base stations and all the nodes in the network act as routers. The mobile 

nodes in the Ad Hoc network dynamically establish routing among themselves to form their own network ‘on 

the fly’.   
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2. Potential Threats  

(i)  Easy Access 

Wireless LANs are easy to find. All wireless networks need to announce their existence so potential clients can 

link up and use the services provided by the network. 802.11 require that networks periodically announce their 

existence to the world with special frames called Beacons. However, the information needed to join a network 

is also the information needed to launch an attack on a network. Beacon frames are not processed by any 

privacy functions, which mean that your 802.11 network and its parameters are available for anybody with an 

802.11 card. "War drivers" have used high-gain antennas and software to log the appearance of Beacon frames 

and associate them with a geographic location using GPS. 

(ii) "Rogue" Access Points 

Easy access to wireless LANs is coupled with easy deployment. When combined, these two characteristics can 

cause headaches for network administrators. Any user can run to a nearby computer store, purchase an access 

point, and connect it to the corporate network without authorization.   

"Rogue" access points deployed by end users pose great security risks. End users are not security experts, and 

may not be aware of the risks posed by wireless LANs.   

(iii)  Unauthorized Use of Service 

Several war drivers have published results indicating that a clear majority of access points are put in service 

with only minimal modifications to their default configuration. Nearly all of the access points running with 

default configurations have not activated WEP (Wired Equivalent Privacy) nor have a default key used by all 

the vendor's products out of the box. Without WEP, network access is usually there for the taking. Strong 

authentication is a must before access is granted to the network. 

(iv)  Service and Performance Constraints 

Wireless LANs have limited transmission capacity. Networks based on 802.11b have a bit rate of 11 Mbps, and 

networks based on the newer 802.11a technology have bit rates up to 54 Mbps. This capacity is shared 

between all the users associated with an access point. Due to MAC-layer overhead, the actual effective 

throughput tops out at roughly half of the nominal bit rate. It is not hard to imagine how local area 

applications might overwhelm such limited capacity, or how an attacker might launch a denial of service 

attack on the limited resources. Attackers could also inject traffic into the radio network without being 

attached to a wireless access point. The 802.11 MAC is designed to allow multiple networks to share the same 

space and radio channel.  

(V)  MAC Spoofing and Session Hijacking 

802.11 networks do not authenticate frames. Every frame has a source address, but there is no guarantee that 

the station sending the frame actually put the frame "in the air." Just as on traditional Ethernet networks, there 

is no protection against forgery of frame source addresses. Attackers can use spoofed frames to redirect traffic 

and corrupt ARP tables. At a much simpler level, attackers can observe the MAC addresses of stations in use 

on the network and adopt those addresses for malicious transmissions.  Attackers can use spoofed frames in 
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active attacks as well. In addition to hijacking sessions, attackers can exploit the lack of authentication of 

access points. Access points are identified by their broadcasts of Beacon frames. Any station that claims to be 

an access point and broadcasts the right service set identifier (SSID, also commonly called a network name) 

will appear to be part of an authorized network. 

 (VI)  Traffic Analysis and Eavesdropping 

802.11 provide no protection against attacks that passively observe traffic. The main risk is that 802.11 does 

not provide a way to secure data in transit against eavesdropping. Frame headers are always "in the clear" and 

are visible to anybody with a wireless network analyzer. Security against eavesdropping was supposed to be 

provided by the much-maligned Wired Equivalent Privacy specification. 

(VII)  Higher Level Attacks 

 Once an attacker gains access to a wireless network, it can serve as a launch point for attacks on other systems. 

Many networks have a hard outer shell composed of perimeter security devices that are carefully configured 

and meticulously monitored. Inside the shell, though, is a soft, vulnerable center. 

Some of the key challenges in the area of wireless networks include: 

1. Unicast routing 

2. Multicast routing 

3. Dynamic network topology  

4. Speed 

5. Frequency of updates or Network overhead 

6. Scalability 

7. Mobile agent based routing 

8. Secure routing  

9. Quality of Service 

10. Energy efficient/Power aware routing 

 

3.  Existing Security Measures 

Some of the measures that can be incorporated are: 

1. Virtual Private Networks (VPN): This offers a solid solution to many security issues, where an 

authenticated key provides confidentiality and integrity for IP (Internet Protocol) data grams.  Software are 

available to implement VPNs on just about every platform. Authentication depends upon three factors such as 

password, fingerprints and a security token.  

2. Encryption:  Encryption is a technique used for many years for passing information from one place to 

other in a secured manner. A message in its original shape is referred to as a plaintext (or Text) and a message 

used to conceal original message is called Cipher text (or Cipher). The process of changing plaintext into 

cipher text is called Encryption and the reverse process is called decryption. There are many algorithms 

available for these processes.  Some of them are Data Encryption Standard (DES), International Data 

Encryption algorithm (IDEA) and Public key algorithm (RSA). These algorithms are key based algorithms.    

3. One Way Hash Function: There is another algorithm called one way hash Function. It is like 

checksum of a block of text and is secure. It is impossible to generate the same hash function value without 

knowing the correct algorithm and key.  It accepts a variable size message and produces an affixed size tag as 

output.   

4. Digital Signature: A digital signature is an electronic signature that can be used to authenticate the 

identity of the sender or the signer of a message/document, and possibly to ensure that the original content of 
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the message or document that has been sent is unchanged. Digital signatures are easily transportable, cannot 

be imitated by someone else, and can be automatically time-stamped. External attacks can be checked using 

Confidentiality of the routing information and also by authentication and integrity assurance features. 

Encryption can be solution to this. Digital signature can be applied. 

 

4.  Proposed Scheme  

Hashing is done for route request, reply and local route repair and not in route error and route erasure phases so 

that less overhead occurs. If in REQ phase if intermediate node cannot satisfy the security and power 

requirements, the REQ packet is dropped and not forwarded. Arrival of REQ to Destination will ensure a safe 

path. REP packet contains this security information specified by sender. So additional field is added to REQ and 

REP packet formats.  

1 Source node broadcasts routing request message to its neighbours in order to find a route to destination node.  

2. The neighbours of the source node forward the request to their neighbours if the security evaluation on the 

source node passes its predefined threshold, and so on, until either the destination or an intermediate node 

with a "fresh enough" route to the destination is reached.   

3. If some nodes respond that they have fresh enough route to the destination node, Based on the evaluation 

result and hops of the routes, the source node selects one preferred route, which it believes the best.   

4. After receiving the data packages, the destination node applies the same method above to reply the 

confirmation message if the source node requests it. It is not mandatory to use the same route as the source 

for better security consideration.   

5.  If within the time slot, the destination's confirmation arrives and can be verified as valid, the source node will 

continue sending data packages via the underlying route. If the destination's confirmation cannot receive within 

the preferred time slot, the source node will update its route table and go for local repair.  

6. The source node selects the second best route.  

The scheme will establish multi paths without transmitting any extra control message. It will offer quick 

adaptation to distributed processing, dynamic linking, low processing and memory overhead and loop freedom 

at all times. The proposed scheme will respond to link breakages and changes in network topology in a timely 

manner. The distinguishing feature will be security factor for Ad hoc routing protocol.  The work will present a 

new scheme based on stable and secured nodes and the goal is to able to address the following features: 

 The proposed scheme performs better for finding a good route, such that better packet delivery is assured. 

 The scheme performs well in denser mediums.  

 Scheme should be successful in minimum hop count as metrics for optimality. 

 The Scheme should offer Secured Routing 

 It should be able to provide stable route selection.  

 The Proposed scheme should perform with both bi-directional and uni-directional traffic patterns. 

The Metrics [1, 3, 12] that will be used for Performance evaluation and comparison will be: 

 Packet Delivery Ratio:  The fraction of successfully received packets, which survive while finding their 

destination is called packet delivery ratio. This performance measure also determines the completeness and 

correctness of the routing protocol.  

 End-to-End Delay: Average end-to-end delay is the delay experienced by the successfully delivered 

packets in reaching their destinations. This is a good metric for comparing protocols. This denotes how 

efficient the underlying routing algorithm is, because delay primarily depends on optimality of path 

chosen. 

 Throughput:  This declares overall throughput in terms of packets received and helps in performance 

evaluation of the proposed scheme. 
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5. Conclusion 

 

The existing routing protocols are typically attack-oriented. They first identify the security threats and then 

enhance the existing protocol to conquer such attacks. The ultimate goal for adhoc network security is to 

develop a multifold security solution that results in in-depth protection that offers multiple lines of defence 

against both known and unknown security threats. The objective in this study is to find a multifold security 

solution by developing a new on-demand stable and secure routing protocol. The work will help in development 

of new protocol and standardize the existing schemes.  
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Abstracts 

Massive Open Online Courses (MOOCs) are one of the latest effects of information and communications technology (ICT) to 

education. This paper presents a framework on student success with MOOCs. Student success is defined as a student 

completing a MOOC. The framework is created using the Extended Unified Theory of Acceptance and Use of Technology. 

 

Keywords:Massive Open Online Courses; MOOCs; Extended Unified Theory of Acceptance and Use of Technology; Extended UTAUT, 

EUTAUT 

1. Introduction 

Massive Open Online Courses (MOOCs) are online classes offered at little or no cost to a large number of 

students by individual schools, non-profits, or school consortiums [4]. Currently, certain websites offer a high 

number of MOOCs and are gaining popularity. Udacity is perhaps the oldest among these but among the author’s 

peers and friends, Coursera seems to be the most famous. Other websites that offer MOOCs include Khan 

Academy, edX (which includes any domain of the form schoolnameX, such as MITX), P2P University, and 

Futurelearn. MOOCs predominantly make use of a number of ICT tools such as websites, wikis, fora and 

discussion boards, ebooks, instant messaging and instructor videos to facilitate learning and interaction among the 

students. 

MOOCs gained momentum in 2012 and became an educational buzzword in 2013. A lot of literature has been 

written about MOOCs. In [9], we see studies on the language used by students during online discussions. [3, 4, 15] 

talks about how disruptive MOOCs have been, and speculates the future of higher education while [13] speculates 

how universities use MOOCs to gain online presence. Articles such as [12] ask if learning does happen in a MOOC 

while [2] lists factor that affect student completion. Some articles even explore possible changes that can be done 

with how MOOCs are being used and conducted [5]. 

Moreover, a lot of work [9, 16] suggest that more research can be done with MOOCs, including learner 

motivation. As pointed out in [8], on average, only 7% of enrollees complete a course at Coursera. This sounds 

 

 
* Corresponding author. Tel.: +968-24531-567. 

E-mail address: glenn@mec.edu.om 



 Laigo, Zafra 

© Elsevier Publications 2014   2 

small but for a class of 100,000 students, 7,000 would have completed the course; still massive compared to a 

traditional classroom set up. Literature about MOOCs usually classifies students into three categories: the 

memorably active participant, the moderately active participant, and the lurker [9]. The classification largely 

depends on how much coursework a participant has completed. A lurker is a student who registers for a course and 

does not actively contribute to the class, with little to no submission of requirements. 

This plethora of work has always been from the side of the instructor providing MOOCs or from a third party 

educator observing and analyzing the MOOC phenomenon. As seen above, these work mainly talks about the 

effects of MOOC on the environment of higher education – from quality of student learning to effects of university 

revenue. Occasionally, we see an article written by a MOOC student which, at most, is a lurker. 

In this article, we write from the point of view of MOOC students, whether the student finished a course or not. 

We take a look at the experiences of several MOOC students, including the authors. The authors’ peer group is 

actually a wide range of MOOC students, from memorably active participants to lurkers. Using these experiences, 

we will suggest a conceptual framework using the Extended Unified Theory of Acceptance and Use of Technology. 

We will end by providing ideas for more research in this field. 

2. The Extended Unified Theory of Acceptance and Use of Technology 

There have been several theoretical models, primarily in psychology and sociology that explain technology 

acceptance and use. Eight of these models were synthesized in [18] to form the Unified Theory of Acceptance and 

Use of Technology (UTAUT). It has been found out that there are three direct determinants of behavioral intention 

to use a technology: performance expectancy, effort expectancy, and social influence. There are also two direct 

determinants of technology use: behavioral intention and facilitating condition. Lastly, there are four contingencies 

that would alter the effect of the determinants on intention and/or behavior: gender, age, experience, and 

voluntariness. 

Since then, using UTAUT as a framework to study the acceptance of a new technology became prevalent. In 

[10], we see UTAUT used to study user acceptance of a Certified e-Document Authority. In [1, 23], we see 

UTAUT is used to study the acceptance and effectiveness of web-based or online trainings given to employees of 

certain companies. In [21, 22], UTAUT is used to investigate mobile learning and mobile internet. In [6, 11, 14, 

17], we see UTAUT used to study the acceptance and effectiveness of websites, online portals, and webcasts used 

by students in conjunction with courses they enrolled in a higher education institution. We also see work where 

UTAUT is applied across cultures [7, 20], showing to us the flexibility of the framework. 

In [19], we see the theory extended to study the use and acceptance of technology in a consumer context. Notice 

that in most previous work, a new technology is somehow imposed on the user (e.g., employees being encouraged 

by the company to sign up for online training, or students being encouraged by teachers to use the class online 

portal). However, in most cases, it is actually the choice of a consumer to use a new technology. This includes 

various technological devices (laptops, tablets, and mobile phones), online and mobile applications and software, 

and even MOOCs. 

Aside from the three direct determinants of behavioral intention and the two direct determinants of technology 

use, there are three additional constructs integrated into the Extended UTAUT (or EUTAUT): hedonistic 

motivation, price value, and habit. These determinants and constructs are now affected by gender, age, and 

experience. Fig 1, from [19], shows the relationships of these determinants and constructs with the behavioral 

intention and actual usage of technology. 
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Fig. 1. A Research Model for the Extended Unified Theory of Acceptance and Use of Technology (EUTAUT) taken from [19]. 

We shall discuss each component one by one, making use of the definitions found in [18, 19, 20]. Looking at 

Fig 1, Performance Expectancy, Effort Expectancy, Social Influence, Facilitating Conditions, Hedonic Motivation, 

Price Value, and Habit all affect Behavioral Intention while Behavioral Intention, Facilitating Conditions, and 

Habit will affect the Use of Technology. Performance expectancy is defined as the degree to which using a 

technology will provide benefits to consumers in performing certain activities. Effort expectancy is defined as the 

degree of ease associated with the use of the system. Social influence is defined as the degree to which an 

individual perceives that important others (e.g., family, friends, and colleagues) believe he or she should use the 

new system. Facilitating conditions refer to consumers’ perceptions of the resources and support available to 

perform a behavior. Hedonic motivation refers to the consumers’ enjoyment while using the technology. Price 

value is the monetary cost shouldered by the consumer in order for him to use the technology. It is worthwhile to 

note that in previous studies using UTAUT, cost is not considered since cost is either shouldered by someone else 

(e.g., company shoulders the cost of online training to employees) or is hidden (e.g., cost of using the school’s 

online portal is factored in in students’ matriculation). Increasingly, cost is being shouldered by the user himself, 

thus becoming an important component in EUTAUT. Finally, it has been observed that the use of technology is not 

only influenced by behavioral intention but by habit as well. Thus, habit is added as a component to EUTAUT. 

In the next section, we provide meaning to these components in light of consumers of MOOCs, i.e., students 

taking a MOOC. 

3. A Framework for Student Success with a MOOC 

The experiences with MOOCs cited in this portion of the paper are mainly from the experiences of the authors 

as well as from people we know – peers and friends. A quick survey about their experiences with MOOCs was 

done through email. Analysis was mainly through qualitative means and the use of anecdotes to expound on a 

particular component of the EUTAUT framework. 

Among the respondents, most people started but did not finish any MOOC. 43% indicated that they have 

finished at least one MOOC while the 57% did not finish any MOOC that they enrolled in. In some cases, they 
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were unable to even start the course. Ms. Zafra, one of the authors, was the only one who finished more than one 

MOOC. She has earned statements of accomplishment in two courses, one with distinction. The most popular 

MOOC platform is Coursera, with all of the respondents taking a course from said platform. Courses in the field of 

business and economics were the most popular (75%), followed by humanities (12%), education (5%), 

mathematics (5%) and computer science (3%). 

3.1. Performance Expectancy 

MOOC platforms were designed to accommodate tens of thousands of students for every course. Seamless 

twenty-four seven access to the course website impacted a student’s ability to get things done. One respondent, Mr. 

Aquino, stated that he was able to finish his programming class that was offered by Coursera because the course 

presentation was good which made the course enjoyable. The use of technology to deliver the course over 

geographic distance has also altered the way the class was being taught. Rather than direct one-on-one contact with 

the professor, the students primarily engaged with other students through message boards and fora. Professors 

summarized the discussion through an email or through a post on the course website. Some courses also required 

group work to minimize the amount of submissions. This mode of delivery was not ideal for everybody, especially 

for those who were new to the virtual classroom. For instance, Ms. Binoya took a Technology Entrepreneurship 

MOOC from Coursera. She did not finish the course because the mode of delivery was not what she expect. The 

course was heavy on group work which she personally did not like, considering that some of her group mates were 

people she did not know and who are living miles apart from her. She mentioned that she probably would have 

finished the course had it been designed with more individual study and exams. 

3.2. Effort Expectancy 

Many people enrolled in Coursera because there are more options across a wide range of subject matter. 

Enrollees were able to pick the one that best fits the number of hours per week they can allot to the MOOC. It 

could be as little as two hours a week. More people finished an MOOC if it requires only a few hours a week for 

study. Ms. Zafra attempted to start a globalization course at the edX platform but failed to continue after the first 

week. edX courses are more grueling, demanding ten to fifteen hours weekly. Most people who enrolled were 

already working or doing full time study. They were unable to finish a particular MOOC if the effort expectancy 

was high. Such is the case of one of the respondents who started an operations management class at Coursera but 

was unable to finish because the hours required by the MOOC conflicted with the odd hours of her job, one which 

required business travel. 

3.3. Social Influence 

If taking an MOOC was a group decision, members of the group had a higher chance of quitting the course 

when one of the members decided not to continue with the course. This happened to four of the respondents who 

all took the Technology Entrepreneurship course being offered by Coursera. When one member decided not to 

continue due to schedule conflicts, the others followed suit. Mr. Larios enrolled in a dozen MOOCs but failed to 

either start or complete a single one. He decided to use his time outside work to engage in family activities instead. 

3.4. Facilitating Conditions 

MOOC enrollees were more likely to finish the course if the organizational and technical infrastructure needed 

were present. One important infrastructure necessary for the course was access to a high speed internet connection. 

Students primarily needed it to stream or download video lectures conducted by the professor. Mr. Aquino was able 
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to finish his programming course because his internet was fast enough to stream the video lectures, which he 

enjoyed immensely. Another facilitating condition could be the end-product of the course. One of the authors, Dr. 

Laigo, said that he did not have any motivation to finish the course because it would not credit towards earning a 

degree. There might be a larger number of enrollees finishing the course if the structure of the MOOC platform was 

designed so that a number of courses taken together would make up a certificate or diploma program, or credited 

by a local university towards a particular degree. 

3.5. Hedonic Motivation 

Since MOOCs were for the most part, voluntary in enrollment, it was important that the student enjoyed taking 

the class. There could be enjoyment on the topics being discussed, the mode of delivery, or on the interaction with 

the other students in class. Enjoyment ensured that the student is motivated to finish each week’s lessons and return 

week after week until the class is concluded. Mr. Aquino enjoyed the video lessons in his programming class and 

credited it as the reason he finished the course. Ms. Zafra found reading the cases in her strategy MOOC very 

interesting because it discussed the real-life dilemmas companies were facing. 

3.6. Price Value 

The free or minimal cost contributed to both the success and failure of the student to complete the MOOC. Some 

respondents cited that the free cost made it attractive for them to finish the course. They received access to learning 

materials and were taught by professors from notable universities for little to no cost. However, since it was free, 

some respondents felt that it was okay to drop a course because there was no financial repercussions anyway. The 

cost of related technologies could also be prohibited to some. The MOOCs taken required access to a computer and 

internet connection. If studying outside normal working hours, the student needed internet connection at home as 

well. One respondent had difficulty finishing a Pre-calculus class being offered at Coursera because she did not 

have any internet access at home. 

3.7. Habit 

MOOCs were attractive to lifelong learners. They allowed access to learning new and interesting topics without 

the commitment of going to school. All of the respondents had a tertiary degree. Several have finished either a 

masters or a doctorate degree. Most of them are working in an educational institution. Learning was a habit for 

them. MOOCs are also appealing to people who were more tech-savvy. Most of the respondents were owners of 

either a laptop computer, tablet or smartphone and were habitual users of the ICT present in the delivery of 

MOOCs. 

4. Conclusion and Future Work 

This paper has been successful in determining that the Extended Unified Theory of Acceptance and Use of 

Technology (EUTAUT) is a good fit in studying MOOC student success. The components of EUTAUT are able to 

identify and explain the factors that determine student completion of an MOOC. These components are 

performance expectancy, effort expectancy, social influence, facilitating conditions, hedonic motivation, price 

value, and habit. Anecdotes from respondents indicate that all of these components factor into student completion 

of an MOOC. Fig 2 shows the conceptual framework for the completion of an MOOC as adapted from the 

EUTAUT Model [19]. 

This paper has been limited to establishing that the EUTAUT can be used as a framework for identifying and 

explaining the different factors that affect the completion of an MOOC. Examples are taken from the experiences 
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of the authors as well as their friends and peers. There are a lot of avenues for further research in this topic. 

Empirical research can be conducted to determine the actual contribution of each factor on the completion of the 

course and determine which ones are significant. Statistical tools such as multiple regression and factor analysis 

can be used to build a mathematical model based on responses to a more detailed questionnaire. Another study 

could also be done to evaluate which ICT tools are more appropriate and more effective for MOOCs. 
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Fig. 2. A Research Model for the completion of an MOOC using the Extended Unified Theory of Acceptance and Use of Technology 

(EUTAUT) adapted from [19]. 
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Abstracts 

Controlling the prosthetic limb based on the EEG signals as emerging trend is expected to help the human beings. The EEG 

signals have the action potentials and the postsynaptic potentials of the neurons. The EEG signals are used for human being to 

control the prosthetic limp movement. The EEG signal contains information about all human thought processes at any given 

time. In this paper, a machine learning approach was used for controlling the human hand movements. The descriptive 

statistical features of EEG signals were used, amongst them, the better features are identified. The selected features were used 

to classify various decision tree algorithms namely J48, J48graft, LM tree, Random tree, BF tree, REP tree and NB tree. The 

best classification accuracy of 47.22% was achieved using Random tree classifier. 
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Classification. 

1. Introduction 

The EEG signals have potential applications in modern medical sciences and technology. The human brain 

contains billions of neurons which are responsive cells transmitting messages between brain and other parts of the 

body. Neurons in the brain involve the motor activities, mental thoughts, memories, and dreams. An 

electroencephalogram (EEG) is used to control the human limb movements. In the present study to control the hand 

movements the machine learning approach was used. In recent research, Angkoon Phinyomark et. al experimented 

the EMG signals to identify the upper-limb movements using a single-channel surface [1]. The behavior of time-

domain and frequency-domain features used to classify upper limb motions using EMG signals are reported by 

Angkoon Phinyomark et. al [2]. The biceps and triceps muscles for four different movements of EMG signals were 

studied by Ahmet Alkan, Mucahid Gunay [3]. The discrimination between individual and combined fingers 

movements using surface EMG signals are investigated by Rami N. Khushaba et. al [4]. Feature extraction of 

forearm EMG signals using a proposed mother wavelet matrix (MWM) was investigated by J. Rafiee et. al [5]. The 
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EEG signals from healthy volunteers with eyes open and epilepsy patients during epileptic seizers were 

investigated by Elif Derya Ubeyli [6]. The EEG signals for consecutive eyes open and eyes closed in spinal cord 

injured patients were studied by Ranjit A.Thuraisingham et.al [7]. The analysis of EEG signals were investigated 

from right and left handed writing activities by Che wan Fadzal et.al [8]. The analysis of human brain functions and 

neurological disorders were experimented by Agarwal et.al [10]. Most of the research works focused on the 

interpretation of EEG signals that are very complex and thus it demands a lot of expertise. Automated systems have 

been proposed to solve these problems. Thus it is clear that there are only a few literatures available for 

identification of hand movements using signals. Hence, there is more scope for designing a suitable automated 

system for recognizing hand movements using signals. 

In the present study, four different hand movements namely finger open (fopen), finger close (fclose), wrist 

clockwise (WCW) and wrist counter clock wise (WCCW) were considered. To control the human hand movements 

the machine learning approach was used. Majority of the people are right handlers around the world, thus EEG 

signals of only right hand movements are considered. The decision tree clearly shows the structural information 

about the classification rules. Hence an attempt has been made to classify EEG signals with statistical features and 

decision tree classifier for the above problem. 

2. System Architecture and Data Acquisition 

The Electroencephalogram (EEG) experimental setup primarily focus on data from 27 healthy volunteers while 

performing four different activities (classes) viz., fopen, fclose, WCW and WCCW. The EEG signals were 

acquired and the preprocessed signals were used to extract the features and fed into the classifier as shown in Fig.1.  

 

 

  

Fig.1. System Architecture of prosthetic arm 

 

The data in the EEG database were obtained by the following procedure: Ideally, the subject should be a person 

with short hair, free of hair gel. The subject was made to sit on an adjustable chair, instructed to have electrodes 

(C3, C4, CZ, FZ and PZ) with conductive gel medium on scalp surface. Initial signal artifacts due to head motion 

will be generally ignored in the analysis. Experiment will be scheduled based on specific time series with respect to 

the classes. Signals from neurons are acquired with the help of five electrodes which in turn connected with 

Electroencephalogram device (RMS make) with the frequency ranges from 8 to 13 Hz. In order to avoid muscle 

fatigue and its influence on the EEG signal, 5 minutes of rest was allowed between the training sequences. The 

EEG signal length was fixed as 1024 (samples). 

3. Feature Extraction 

 From the EEG signals, descriptive statistical parameters such as mean, median, mode, kurtosis, skewness, 

standard error, standard deviation, minimum, maximum, sum, and range were computed to serve as features. They 

are named as ‘statistical features’ here. Brief descriptions about the extracted features are given below. 

 

(a) Standard error: Standard error is a measure of the amount of error in the prediction of y for an individual x in 

the regression, where x and y are the sample means and ‘n’ is the sample size. 
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(b) Standard deviation: This is a measure of the effective energy or power content of the EEG signal. The 

following formula was used for computation of standard deviation. 
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(c) Sample variance: It is variance of the signal points and the following formula was used for computation of 

sample variance. 
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(d) Kurtosis: Kurtosis indicates the flatness or the spikiness of the signal. Its value is very low for normal 

condition of the EEG signal and high for faulty condition of the EEG due to the spiky nature of the signal. 
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          where‘s’ is the sample standard deviation. 

 

(e) Skewness: Skewness characterizes the degree of asymmetry of a distribution around its mean. The following 

formula was used for computation of skewness. 
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(f)  Range: It refers to the difference in maximum and minimum signal point values for a given signal. 

 

(g)   Minimum value: It refers to the minimum signal point value in a given EEG signal. Therefore, it can be used 

to detect faulty EEG signal condition. 

 

(h) Maximum value: It refers to the maximum signal point value in a given signal. 

 

(i)    Sum: It is the sum of all feature values for each sample 

4. Feature Selection Utilizing Decision Tree  

 A decision tree is related with ID3 (induction decision) consists of a branches, one root, a nodes and leaves. J48 

algorithm (A WEKA implementation of C4.5 Algorithm) is the one preferred for preparing decision tree. This 

methodology is made up of one root, number of leaves, nodes and branches. A node consists of one attribute. One 

branch refers to chain of nodes. Its path is from root to leaf. Oval shaped diagrams represents node and rectangular 

depicts leaves. The algorithm identifies the good features for the purpose of classification from the given training 
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data set and thus reduces the knowledge of domain to find out good features for solving classification problems 

[9].  

The procedure of creating decision tree algorithm and performing the same for selecting features is summarized 

below:  

 The available feature set provides input to algorithm and decision tree is output.  

 The decision tree possess leaf node, which expresses class label related with classes being classified.  

 Branches of tree show every single possible value of node from where they are originated. 

5. Feature Classification 

 The decision tree is a popular methodology in decision making. The aim of decision tree classifier is to classify 

as many of the sample inputs correctly. The applied algorithm evaluates the statistical data and prepares a decision 

table which demonstrates and distinguishes total number of instances into four different classes. The different 

decision tree algorithms are discussed below.  

 

 

Fig.2. Decision tree with statistical features 

I) J48graft algorithm: - The algorithm is used for generating grafted C4.5 algorithm. J48graft is an algorithm 

having purpose to increase the probability of classifying rightly the instances. This algorithm creates only single 

tree and it reduces prediction error. ` ` 

II) LMT (Logical Model Tree):- It is classifier for “logical modeling trees‟ with classification trees and logistic 

regression functions at the leaves. This algorithm works not only upon binary and multi–class target variables but 

also numeric nominal attributes and missing values.  

III) Random Tree: - It is a classifier for constructing a tree which considers K attributes that are randomly chosen at 

each node. It also allows estimation of class probabilities.  

IV) BF tree (Best First Tree):-It is a unique classifier for building a best first-decision tree. It uses binary split for 

nominal as well as numeric attributes. Fractional instances method is used for missing values.  
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V) REP Tree (Reduced Error Pruning Tree): It constructs a decision tree using information gain/variance reduction 

and performs Reduced Error Pruning on it. It only distributes values for numeric attributes once. In this algorithm, 

missing values are evaluated by splitting the instances into pieces.  

VI) NB Tree (Naïve Bayes Tree): - It uses the variables contained in the sample data. The Naïve Bayes classifier is 

dependent on the Bayes rule for conditional probability. It uses all the attributes contained in the data, and 

individually analyses them. 

6. Results and Discussions 

 The data sets were taken and statistical parameters namely mean, median, standard deviation, variance, 

skewness, kurtosis etc., computed for EEG signals. Then J48 algorithm was used to perform the dimensionality 

reduction. A decision tree was developed as shown in Fig.2 and therefrom the good features that contribute well 

for the classification were selected following footsteps of Sugumaran [9]. For EEG signals, out of 60 features (5 

channels, each 12 statistical features), the selected statistical features are “C3mean‟, “C3standard error‟,  

“C3median”, “C3minimum”, “C4maximum‟, “C4skewness”, “CZmedian‟, “CZrange‟, “CZmean”, 

“CZmaximum”, “FZkurtosis”, “FZmaximum”, “FZskewness” and  “PZmedian”.  

 
 

 
Fig. 3.1 J48graft Fig.3.2 LMT algorithm Fig. 3.3 Random tree 

   
Fig. 3.4 Best First tree Fig. 3.5 Rep tree Fig. 3.6 J48 

 The selected features were classified using seven classifiers namely, Decision tree, Random tree, logical model 

Tree, Rep Tree, J48 graft, best first tree and NB tree. The classifier algorithm evaluates the statistical features and 

prepares the decision table. The Random Tree algorithm provides good classification accuracy rates with statistical 

features. It is observed that the accuracy rate of Random Tree algorithm in the statistical approach is better for 

EEG signals. The other classifiers performance was inferior to random tree. The vital part of the experiment is to 

find k value at which maximum accuracy is captured. The maximum accuracy achieved was 47.22% through 

Random Tree algorithm. The graphical representation of classification accuracy obtained from different decision 

tree algorithms was shown in Fig. 3.1 to Fig.3.6 

 The other algorithms that are compared with Random Tree are J48 algorithm, LMT (Logical Model Tree), 

Random Tree, BF Tree (Best First Tree), REP (Reduced Error Pruning Tree) and NB (Naïve Bayes Tree). Each 
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algorithm is having different parameters according to which accuracy rate increases and decreases. Table1 shows 

accuracy percentage obtained from various Decision tree algorithms. 

 
Table 1.Classification accuracy of decision tree algorithms 

S.No. Name of the Classifier Variable Parameter Classification Accuracy (%) 

1 Decision tree Minimum no. of objects  43.51 

2 J48 graft  Minimum no. of objects  37.03 

3 LMT(Logistical Model Tree)  Minimum no. of instances  37.96 

4 Random Tree  K values  47.22 

5 BF Tree (Best First)  Minimum number of 

objects  

31.48 

6 Rep Tree(Reduced Error Pruning)  Minimum total weight of 

instances  

25.92 

7 NB Tree(Naïve Bayes)  Naïve Bayes Algorithm  37.96 

 

 

 
 Fig.4 Confusion matrix of random tree 

 

 As random tree gives high classification accuracy out of all classifiers considered in the present study, the 

confusion matrix of Random tree alone in presented in Fig. 4. In the first row, the first element shows number of 

data points that belong to “fopen‟ class and classified by the classifier as “fopen‟.  In the first row, the second 

element shows the number of data points belonging to “fopen‟ class but misclassified as “fclose‟. In the first row, 

the third element shows the number of “fopen‟ data points misclassified as “wcw‟. In the first row, the fourth 

element shows the number of “fopen‟ data points misclassified as “wccw‟ and so on.  

 

The diagonal elements give the correctly classified instances and non-diagonal elements give misclassifications. 

Referring to Fig.4, the classifier is able to distinguish between EEG signals of finger movements and wrist 

movements. However, with the help of statistical features and random tree classifiers, it was difficult to classify the 

sub-clases of finger (fopen and fclose) and wrist movements (WCW and WCCW).  
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7. Conclusion 

 In the present study an attempt is made to compare the performances of various Decision Tree algorithms using 

EEG signals. The descriptive statistical parameters were used as features and various decision tree algorithms used 

as a classifier. Random tree classifier achieved best classification accuracy of 47.22% than other classifiers. From 

the above result and discussion one can conclude that EEG signals can be used for prosthetic arm with random tree 

classifier. The signal processing of EEG signals is a complex task and requires sophisticated techniques to yield 

better classification accuracy. A better feature extraction technique may be used in order to improve the 

classification accuracy.  
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Abstracts 

Recent development of digital videos and Television (TV) channels are most popular and accessible than ever. Automatic 

detection of TV advertisements is an essential need of television viewers. To help viewers to view their desired TV shows, there 

is a need for a system to skip the advertisements and automatic channel changes. In this paper, the extraction of features that 

enable identification of advertisement (ADD) videos and non advertisement (NonADD) videos directly from the TV streams 

are discussed. The feature vectors were extracted using Block Intensity Comparison Code (BICC). BICC is applied on various 

block sizes of a frame and the BICC feature is utilized to predict the probabilities of advertisement frames and non 

advertisement frames using Decision tree (J48) algorithm. The experimental results demonstrate the comparative analysis to 

evaluate the real performance of the various block sizes of video frames. The classification accuracy with BICC features of 

different block sizes of frames is generated and promising performance classification accuracy is reported for further study. 

 
Keywords: Advertisement videos; Non-Advertisement videos; BICC features; Decision tree (J48); Classification. 

 

1. Introduction 

    In the field of video processing, video indexing and retrieval, browsing, video categorization and video 

classification are the mainstream techniques that have caused demanding concern of researches and scholars.   

Automated classification of ADD videos and NonADD videos is emerging as an important task in the design of 

electronic embedded systems for digital videos in live TV programs. Classification of digital videos into various 

categories such as sports, news, movies, commercials, cartoons, music and documentaries is an essential and 

important task for content management system.  Automated classification of video helps to improve the efficiency 

of indexing, retrieval and browsing of video data from digital video libraries.  In this present study, the work is 

mainly concentrated to develop a system that automatically recognize and distinguishes the advertisement videos 
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from the general programs. The proposed system can later be extended with the help of other new features or 

existing features like color, edge, motion and histogram for classifying other type of videos. The proposed system 

for automatic TV advertisements detection is an essential approach for all kind of multimedia analysis applications 

such as skipping advertisements for viewers and providing assistance for program segmentation. It also helps to 

monitor broadcast time of target advertisements and relaying the suitable advertisements to target customers. The 

proposed work would bring out a system that can distinguish all kinds of advertisements from the general 

programs. There are too many different kinds of advertisements are available in the TV stream, all are not alike. 

They can be like movie, cartoons, sports and some are not just understood. It is a difficult task to find a common 

feature amongst them. Next, differentiating the definition of advertisements and non advertisements is another 

challenging task. In the proposed work, the intensity comparison technique and Decision tree classifier has 

attempted to detect the advertisement from the general programs. 

2. Related work 

   There were various algorithms proposed for detecting ADDs in TV video streams. R. Lienhart et al., 

experimented with a set of features to discriminate ADDs from the general TV shows [1].  Sadlier utilized black 

frame to detect ADDs from MPEG streams [2]. Gaucha experiments the feature based classification to detect 

repeated advertisements [3]. Duxans proposed an off line automatic detection and clustering of commercials using 

audio features [4].  Most part of the research has been conducted on extracting Discrete Cosine Transform (DCT) 

and motion vectors directly from the MPEG videos [5]. M.Kalaiselvi Geetha et al., demonstrated well about the 

principle component analysis for data reduction and modeled by HMM using block intensity comparison feature 

[6]. Hua et al. proposed a method for classification of commercial shots and non commercial shots using SVM 

with a context based features [7]. Darin Brezeal and Diane J. Cook, reviewed text-based approaches, audio-based 

approaches and visual-based approaches  to video classification, video indexing and retrieval and also they 

describes about the combination of text, audio and visual features[8]. A good framework called class view, has 

proposed to make more efficient video database indexing and access. And also a hierarchical semantic-sensitive 

video classifier is proposed to shorten the semantic gap [9]. Bo Zhang et al., reported the frames marked with 

product information (FMPI) to predict the probabilities of commercial shots using support vector machine (SVM) 

classifier. They proposed a fused feature of audio, visual and global features to detect the commercial blocks [10]. 

Zhicheng Zhao and Xiaodan Liu studied robust visual features for detection of segment based advertisement [11]. 

Wei Chen et al. proposed an algorithm based on projective geometric invariant for feature tracking and also 

mentioned a new method for inserting a virtual advertisement into a video sequence [12]. 

3. Overview of the work 

    Advertisement and Non advertisement frames consists many distinct local and global features that can be used in 

modelling and developing feature detectors. These feature detectors can be applied to incoming videos from live 

TV streams for determining whether it is an advertisement frame or non advertisement frame. Here, the extracted 

video clip is short enough that it does not contain multiple segments of video in which each segment is of a 

different type. In the present work, the different advertisement videos and the general videos were taken from 

different Tamil channels in live TV streams. These videos were processed for the proposed work to conduct 

experiments. TV tuner card is employed to record the videos from various channels at different timings. More care 

has taken during the installation process of TV tuner card, recording video formats, recording videos at different 

timings and time duration. Totally, there were 20000 individual frames taken for the experiments and 5000 frames 

taken as test data at the rate of 25 frames per second. In the proposed work, each frame is divided into various 

block sizes like 2x2, 3x3, 4x4, 5x5, 6x6, 7x7, 8x8, 9x9 and 10x10 of the frame size 320x240. The average intensity 

values are calculated for each block of a frame and compared with all the other blocks in the frame. The blocking 

pattern of the frames yields clues about the presence of changes between the current frame and the future reference 
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frame. The comparison is done through the block intensity comparison code which is a very useful code to design 

the feature vector from the derived average block intensity values. The blocking pattern leads an efficient approach 

to improve the performance evaluation of classification videos. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1 The proposed classification system architecture 

4. Feature Extraction 

     In this section, the process of feature extraction from video frames is described. The derived feature is a 

descriptive parameter that is extracted from the multiple frames of ADD and NonADD video stream. Any machine 

learning techniques can be applied on the feature set for a good optimal solutions. Visual media is a collection of 

different attributes of audio, text, images, motion and colour, etc. In video classification, the way of how these 

attributes could be represented is an essential part of the work. In this context, a feature is a descriptive parameter 

derived from the image or videos. Visual data gives plentiful types of features that could be used to identify or 

represent the information it explores. Here, block intensity comparison code is applied to all the frames of ADD 

and NonADD to design the feature vector.  These features are the best evidence for both static and dynamic 

properties. Classification or identifying appropriate videos by using BICC features that provides meaningful and 

discriminative information useful for high classification accuracy. The following subsection presents the detail 

description of the computation process of block intensity comparison code.  

 

Step 1:  Each image or frame is divided into K x K blocks, where K = 2,3,4,5,6,7,8,9,10 

Each of size M/K x N/K, where M, N is the size of the image.  

 

Step 2:  Image of size 320 x 240 is used for our experimental and test. 

The average intensity value is calculated for each block of a  

Frame and compared with every other blocks in the frame.  

 

       Step 3:  Feature vector has designed as follows  

  Y [((i-1)*M) + 1: ((i*M),(j-1)*N)+1):(j*N)],  
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Where, M x N size of the image. 

 Where i, j are the average intensities of  

 i 
th

 and j
th

 block respectively. 

 

If ∑ 1 changes present 0 changes absent100
𝑛=1  

 

The human visual system identifies or recognizes the objects based on the variations of intensity changes. Based 

on this context, the intensity changes between blocks of a frame in a video are represented by using block intensity 

comparison code. In the experiment, the generated BICC is applied on each frame of ADD and NonADD videos to 

design the feature vector. For example, the frame is divided into the following fashion 2x2, 3x3, 4x4, 5x5, 6x6, 

7x7, 8x8, 9x9 and 10x10 as shown below. 

 

       
                                   Block 2x2                                     Block 3x3                  Block 4x4 

   

       
               Block 5x5                  Block 8x8               Block 10x10 

Fig.2. Blocking pattern of video frames 

5. Decision tree (C4.5) 

     A decision tree is a tree based knowledge methodology used to represent classification rules. A standard tree 

induced with C4.5 consists of a number of branches, one root, a number of nodes and a number of leaves. One 

branch is a chain of nodes from root to a leaf; and each node involves one attribute. The occurrence of an attribute 

in a tree provides the information about the importance of the associated attribute. The procedure of forming the 

Decision tree and exploiting the same for feature selection is explained by Sugumaran .V [13]. 

 

‘Information gain’ is the expected reduction in entropy caused by portioning the samples according to this feature. 

‘Entropy’ is a measure of homogeneity of the set of examples. Information gain measures how well a given 

attribute separates the training examples according to their target classification. The measure is used to select 

among the candidate features at each step while growing the tree.  Information gain (S, A) of a feature A relative to 

a collection of examples S, is defined as: 

 
 

Where, Values (A) is the set of all possible values for attribute A and Sv is the subset of S for which feature A has 

value v (i.e., Sv = {s  S | A(s) = v}). 
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Note the first term in the equation for Gain is just the entropy of the original collection S and the second term is 

the expected value of the entropy after S is partitioned using feature A. The expected entropy described by the 

second term is the direct sum of the entropies of each subset Sv, weighed by the fraction of samples |Sv|/|S| that 

belong to Sv. Gain (S,A) is therefore the expected reduction in entropy caused by knowing the value of feature A. 

Entropy is given by  

Where, c is the number of classes and pi is the proportion of S belonging to class ‘i’. 

6. Results and discussions 

In this section, the experimental study on the effect of various block sizes of frames was analysed with BICC 

feature. BICC is applied for each and individual frames of the two video genre used for classification of ADD 

videos and NonADD videos. The results are evaluated for various block sizes of frames in videos and the 

classification accuracy is compared with all various block sizes. From the graph (Refer Fig. 4.) one can see that the 

block size of 8x8 gives maximum classification accuracy. For conducting experiments, the videos are recorded 

carefully using TV tuner card at the rate of 25 frames /second from all the Tamil channels at different timings to 

guarantee the huge volume of data. Using the BICC feature, the decision tree classifier has attempted to classify 

the ADD videos and Non ADD videos. In the first stage of the experiment, individual frames of the advertisement 

video and non advertisement video genre are used for the experiment. There were 20000 frames used for training 

and 5000 frames used for testing process. The feature set has obtained as 4, 9, 16, 25, 66, 49, 64, 81 and 100 

features for the block sizes 2 x2, 3x3, 4x4, 5x5, 6x6, 7x7, 8x8, 9x9 and 10x10 respectively. BICC is applied for all 

the training and testing frames to derive the feature vector for the above mentioned block sizes. Among all, the 

block size 8x8 has achieved 94.3% of classification accuracy.  Decision tree classifier is used for both genre and 

compared the performance and evaluated the classification accuracy for the video genre. Decision tree classifier is 

an efficient classifier for video classification through learning from the labelled training examples.   

 
Fig.3. Videos clips example: (a) NonADD video clips taken from general programs. (b) ADD video clips taken from advertisements. 

The most important feature of decision tree classifier is to break down a complex decision-making process into a 

collection of simpler decisions, thus providing a solution which is often easier to interpret. Decision tree classifier 

is also employed for dimensionality reduction and feature selection. Here, the selected features were trained 

effectively using J48 algorithm to classify the videos into ADD videos and NonADD videos. The best features that 

contribute well for the classification were selected following footsteps of Sugumaran [13]. By applying BICC code 

on 8x8 block size of frames, 64 features were extracted.  Out of 64 features, only 19 features performed well. With 

these features the classification accuracy was computed using J48 Decision tree algorithm. 

 





c

i

ii PPSEntropy
1

2log)(

 
a b

  



  Rebecca jeyavadhanam.B 

©Elsevier Publications 2014  6 

 

Fig.4. Effect of block size on classification accuracy 

The minimum number of objects required to form a class (M) was varied from 1 to 10000(total no. of. features per 

class) and the corresponding classification accuracies were noted down. The value of ’M’ which gives the 

maximum classification accuracy was fixed and confidence factor was varied from 0 to 1 in steps of ‘0.1’. The 

variation of classification accuracy with respect to minimum number of objects is shown in Fig.5. The best 

classification accuracy of 83.69% for the block size 8x8 of frames was achieved with M value of 100 and 

confidence factor of ‘0.25’. The classification accuracy of 94.3% was achieved without pruning as presented in 

Fig.4. Here, the pruning was carried out in order to have better classification accuracy with future data sets. The 

classification accuracy is about 10% less compared to unprunned classification accuracy; however, this is more 

reliable. 

 

Fig.5. Minimum no. of objects Vs Classification accuracy 

 

The misclassification information could be expressed best through the confusion matrix. The developed confusion 

matrix for the present study is shown in the Fig.6. The interpretation of the confusion matrix is as follows: 

 

 The diagonal element in the confusion matrix (Refer Fig.6.) shows the number of correctly 

classified instances. 

 In the first row, the first element (8453) shows the number of data points that belongs to ADD 

class and classified by the classifier as ‘ADD‘class. 

 In the first row, the second element (1547) shows the number of data points that belongs to 

‘ADD’ class but misclassified as ‘NADD’ class. 
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 In the second row, the first element (1714) shows the number of data points that belongs to 

‘NADD’ class but misclassified as ‘ADD’ class. 

 In the second row, second element (8286) shows the number of data point that belongs to 

‘NADD’ class and classified by the classifier as ‘NADD’ class. 

 
Fig.6. Confusion Matrix 

7. Conclusion 

In the present study, a best attempt was made to distinguish the advertisement videos and the non advertisement 

videos using J48 Decision tree algorithm. From the above result and discussion, it can be concluded that the block 

size of 8x8 gives better classification accuracy for video classification of both ADD and NonADD videos. Without 

pruning the Decision tree classifier is able to produce the classification accuracy of 94.3%. With pruning the 

Decision tree classifier is able to produce the classification accuracy of 83.69%. Thus when pruning is applied, the 

application can be generalized in future. Future work can investigate the effectiveness of the BICC with other 

features viz., edge, motion and histogram features applied on various block sizes of the frames for video 

classification. 
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Abstracts 

In this work, we discuss various math lessons taught in colleges, and how we can teach these lessons with the aid of technology. 

We will provide lessons in Matrix Theory, Continuity, and Volume of a solid obtained by rotating a region about a line. We 

shall use MATLAB and a java applet to accompany the lessons. 
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1. Introduction 

Information and communications technology has highly influenced the way we teach mathematics. Several 

studies have highlighted the importance of using technology in teaching mathematics [3, 5, 14]. However, more 

work can still be done in studying the effects of technology in education [10]. More recently, studies show that a 

hybrid type of teaching is the most effective way to incorporate technology – a combination of the usage of 

computers, the internet, and various software with traditional teacher instruction [4, 6, 7, 18]. 

In this article, we use two software: MATLAB and a java applet. We will show examples of math lessons that 

can be taught with the aid of these software. Topics discussed here are chosen mainly because of the frequency 

they are taught in our college, and in other colleges in general. We intend this work to be a relevant contribution in 

the integration between technology and teaching mathematics. 

1.1. MATLAB 

Since the release of MATLAB [19] in the 1980’s, it has grown as a useful tool in mathematics, particularly in 

computing and numerical analysis. Today, MATLAB is being used in the fields of engineering, science, and 

economics, among others. At Middle East College, MATLAB is being used as supplementary to various math 

lessons and math modules. This prepares the students to more advanced modules in computing, electronics, and 

engineering; as well as prepares the students in the work force. 
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In teaching math, MATLAB is mainly used to calculate exercises that are difficult to compute by hand, as well 

as used to graph difficult functions. In [8, 16], we see MATLAB as a tool to teach several concepts in Calculus, 

including Financial Mathematics [13]. In [11], we see MATLAB used in teaching concepts from Probability and 

Statistics. In Matrix Theory, articles such as [12, 21] outline the use of MATLAB in teaching. Outside 

mathematics, MATLAB is also used in teaching, such as [9, 15]. 

1.2. Applets 

A Java Applet is a small application written usually in Java (but sometimes using Jython or JRuby) and 

launched in a web page. In education, java applets are being used to create a dynamic mathematical tool which can 

then be used to illustrate certain mathematical concepts. We see this in works such as [20]. In our paper, we will 

use the continuity java applet in [1]. We will show how this java applet can be used to fully understand the epsilon-

delta definition of a continuous single variable function. 

This paper is divided according to the math topics being discussed. Whether MATLAB or a java applet is being 

used, we will simply include it as appropriate. We will show several exercises that need MATLAB or a java applet 

to solve. The mathematical concepts are elementary for a usual undergraduate mathematics student but most 

examples are difficult to solve by hand. We mainly use [17] as our main reference for the mathematical concepts 

and definitions used. 

2. Matrix Theory 

The introductory math course at Middle East College, called College Mathematics, includes matrix theory in its 

content. In matrix theory, MATLAB is used in laboratory exercises, which gives students quick ways to discover 

properties of matrices. 

Since College Mathematics is an introductory course, we use MATLAB for comparatively simpler problems, 

such as computing for sum and product of matrices; and determinant, transpose, inverse, eigenvalues, and 

eigenvectors of matrices. For example, the series of commands below shows how to find the transpose and inverse 

of the 3 × 3 matrix 𝐴 = (1 3 44 3 56 3 9) 

 
>> A=[1 3 4 ; 4 3 5 ; 6 3 9] 

A = 

     1     3     4 

     4     3     5 

     6     3     9 

>> A' 

ans = 

     1     4     6 

     3     3     3 

     4     5     9 

>> inv(A) 

ans = 

   -0.4000    0.5000   -0.1000 

    0.2000    0.5000   -0.3667 

    0.2000   -0.5000    0.3000 

 

Aside from using MATLAB in various calculations, we can use the software to show or prove certain properties 

of matrices. For example, instead of deriving by hand, we can find the formula for the inverse of a 2 × 2 matrix. 
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>> A=[a b ; c d] 

A = 

[ a, b] 

[ c, d] 

>> inv(A) 

ans = 

[  d/(a*d - b*c), -b/(a*d - b*c)] 

[ -c/(a*d - b*c),  a/(a*d - b*c)] 

 

In another property, the formula for the inverse of the product, also known as the sock and shoe property, is 

given as follows: (𝐴 × 𝐵)−1 = 𝐵−1 × 𝐴−1 

The commands below show that the theorem is true for a general 2 × 2 matrix. 

 
>> A=[ a b ; c d ]; 

>> B=[ e f ; g h ]; 

>> inv(A*B) 

ans = 

[  (c*f + d*h)/((a*d - b*c)*(e*h - f*g)), -(a*f + b*h)/((a*d - b*c)*(e*h - f*g))] 

[ -(c*e + d*g)/((a*d - b*c)*(e*h - f*g)),  (a*e + b*g)/((a*d - b*c)*(e*h - f*g))] 

>> inv(B)*inv(A) 

ans = 

[  (c*f + d*h)/((a*d - b*c)*(e*h - f*g)), -(a*f + b*h)/((a*d - b*c)*(e*h - f*g))] 

[ -(c*e + d*g)/((a*d - b*c)*(e*h - f*g)),  (a*e + b*g)/((a*d - b*c)*(e*h - f*g))] 

3. Calculus 

There are many theorems in Calculus which are easy to understand. However, when we use these theorems in 

our examples, the calculations involved becomes difficult. In this paper, we discuss two lessons where the 

definitions and theorems are easily understood by students but manual calculations are highly limited. We use 

MATLAB and selected applets to show more examples. 

3.1. Continuity 

In discussing continuity of a function, we usually use two types of definition. We have the more rigorous 

epsilon-delta definition and we have the limit definition. For brevity, we state the two definitions below. 

A function 𝑓 is continuous at a number 𝑎 if for every 𝜖 > 0 there exists a 𝛿 > 0 such that for all 𝑥 in the domain 

of 𝑓, |𝑓(𝑥) − 𝑓(𝑐)| < 𝜖 whenever |𝑥 − 𝑐| < 𝛿. Equivalently, a function 𝑓 is continuous at a number 𝑎 if lim𝑥→𝑎 𝑓(𝑥) = 𝑓(𝑎) 
In a Calculus module, the epsilon-delta definition of continuity is sometimes skipped mainly for two reasons: 

the module does not talk about any epsilon-delta definitions, or that the concept of epsilon-delta has been discussed 

in the definition of a limit. Because of this, the epsilon-delta definition is usually only known to mathematics 

majors. In this paper, we use a java applet to show a better explanation of the epsilon-delta definition. 

The java applet in [1] consists of three screens, as seen in Fig 1. Fig 1(a) shows the control window. Students 

can enter several values in this window but for our lesson, we will limit which values they enter and which values 

they experiment with. If we want to explore the continuity of a function 𝑓 at the point 𝑥0, we enter the values for 𝑓 

and 𝑥0 in this control window. Fig 1(b) shows the graph window while Fig 1(c) shows a zoom in version of the 

graph window. The point 𝑥0 can be identified by the red dot in the graph windows, while the magenta part of the 

graph corresponds to the section of the graph inside the epsilon neighborhood. A blue box enclosing the magenta 
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part of the graph is on the graph windows. This blue box has height 𝜖 above and below 𝑥0 and length 𝛿 to the left 

and to the right of 𝑥0. 

We can use a worksheet such as Table 1 below. Using this worksheet, students can enter the function 𝑓 and the 

point 𝑥0. In this worksheet, we have provided values for 𝜖. Students should provide the values for 𝛿. They can find 𝛿 by entering possible values in the control screen. A correct 𝛿 should trap the magenta part of the graph inside the 

blue box. If it is not possible to find a 𝛿 then the function 𝑓 is not continuous at 𝑥0. 

Table 1 provides three possible explorations. The first function, 𝑓1(𝑥), is continuous everywhere but is difficult 

to prove using the epsilon-delta definition. Here, we provide explorations at 𝑥0 = 0 given the values of epsilon as 0.8, 0.5, and 0.2. Because this function is continuous everywhere, students should be able to find values for 𝛿. 

The next two functions are not continuous everywhere. 𝑓2(𝑥) is not continuous at 𝑥 = 0 while 𝑓3(𝑥) is not 

continuous at 𝑥 = 𝑛𝜋/2 , for 𝑛 ∈ ℤ . For 𝑓2(𝑥) , we use 𝑥0 = 0  to explore continuity while for 𝑓3(𝑥) , we use 𝑥0 = 3.14 (in the applet, we approximate 𝜋 to be 3.14). With these given data, students will not be able to find 

appropriate values for 𝛿, leading to the conclusion that the last two functions are discontinuous at the given 𝑥0. 

This exercise can be extended to functions of two variables 𝑧 = 𝑓(𝑥, 𝑦) using the java applet in [2]. 

 

a b

c

 

Fig. 1. The java applet in [1] showing the (a) control window, (b) graph window, and (c) a graph window zoom in to 𝑥0. 

     Table 1. A sample worksheet that makes use of the java applet in [1]. 

Function 𝑓(𝑥) 𝑥0 𝑥0 (min) 𝑥0 (max) 𝜖 = 0.8 𝜖 = 0.5 𝜖 = 0.2 𝑓1(𝑥) = 2/(1 + 𝑒−𝑥) 0 -5 5 𝛿 = ____ 𝛿 = ____ 𝛿 = ____ 𝑓2(𝑥) = 1/𝑥 0 -5 5 𝛿 = ____ 𝛿 = ____ 𝛿 = ____ 𝑓3(𝑥) = 1/ sin2𝑥 3.14 2 4 𝛿 = ____ 𝛿 = ____ 𝛿 = ____ 
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As mentioned, continuity is also defined using limits. The difficulty with this definition lies in exercises where 

limits are difficult to compute by hand. This is where MATLAB is useful. We can use MATLAB to graph the 

function, identify possible points of discontinuity, and compute for the limit. We look at two examples below. Fig 

2(a) shows the graph of the function 𝑓(𝑥) = (𝑒1/𝑥 − 𝑒−1/𝑥)/(𝑒1/𝑥 + 𝑒−1/𝑥). Using the graph, we see that 𝑥 = 0 is 

a possible point of discontinuity. Proving this mathematically means computing for the limit of 𝑓(𝑥)  as 𝑥 

approaches 0. We can use MATLAB as follows: 

 
>> f=(exp(1/x)-exp(-1/x))/(exp(1/x)+exp(-1/x)) 

>> l=limit(f,x,0,'left') 

l = 

-1 

r=limit(f,x,0,'right') 

r = 

1 

 

Notice that we will have to compute for the left hand limit and the right hand limit. The MATLAB result tells us 

that the left hand limit is −1 while the right hand limit is 1, which also agrees with our graph. That means the limit 

of 𝑦 as 𝑥 approaches 0 does not exist and the function is discontinuous at 𝑥 = 0. 

A similar process can be done for the function 𝑓(𝑥) = log(tan2 𝑥). We see from Fig 2(b) that the possible 

points of discontinuity are 𝑥 = 𝑛𝜋/2 , for 𝑛 ∈ ℤ . We use MATLAB to compute for the limit of 𝑓(𝑥)  as 𝑥 

approaches one of the possible discontinuities, say, 𝜋/2. According to the result below, the limit is equal to 

positive infinity. This tells us that indeed the function is discontinuous at 𝑥 = 𝜋/2. 

 
>> f = log(tan(x)^2) 

>> limit(f,x,pi/2) 

ans = 

Inf 

 

a b

 

Fig. 2. (a) graph of 𝑦 = (𝑒1/𝑥 − 𝑒−1/𝑥)/(𝑒1/𝑥 + 𝑒−1/𝑥); (b) graph of 𝑦 = log(tan2 𝑥). 
3.2. Volume of Solids 

One of the more difficult lessons in Calculus involves solving for the volume of a solid obtained by rotating a 

region about a line. This is difficult mainly for two reasons: students find it hard to imagine the solid, and the 

formula sometimes gives complicated integrals. 

Here, we discuss two general techniques on finding the volume of a solid obtained by rotating a region about a 

line. The first is the washer method, given by the formula  
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𝑉 = ∫ 𝐴(𝑥)𝑑𝑥𝑏
𝑎  

The function of the area 𝐴(𝑥) is determined by a cross section of the solid, which is determined by examining 

the graph of the solid. The second method is called volume by cylindrical shells, and we use the formula 𝑉 = ∫ 2𝜋𝑥𝑓(𝑥)𝑑𝑥𝑏
𝑎  

The formulas are easy enough to understand, but students will find difficulty once unfamiliar functions are 

rotated. Constructing the function 𝐴(𝑥) for the washer method is especially tricky. 

For example, suppose we want to compute for the volume of the solid obtained by rotating the region bounded 

by the curves 𝑦 = sin2 𝑥 and 𝑦 = 0, 0 ≤ 𝑥 ≤ 𝜋 about the line 𝑦 = −1. Fig 3(a) shows a graph of the given curves 

using MATLAB. If we rotate the region about 𝑦 = −1, we see a solid in the shape of the graph in Fig 3(b). 

 

a b c

 

Fig. 3. (a) graph of 𝑦 = sin2 𝑥; (b) the solid obtained by rotating the region bounded by the curves 𝑦 = sin2 𝑥, 𝑦 = 0, 0 ≤ 𝑥 ≤ 𝜋, about 𝑦 = −1; (c) graph of 𝑦 = sin2 𝑥 and 𝑦 = sin4 𝑥. 

Using Fig 3(b), we can explain to the students that the area of a cross section of the solid should be given by the 

following function  𝐴(𝑥) = 𝜋[sin2 𝑥 − (−1)]2 − 𝜋[0 − (−1)]2 

Using the formula for the washer method, we find the volume of the solid as 𝑉 = ∫ 𝜋{[sin2 𝑥 − (−1)]2 − [0 − (−1)]2}𝑑𝑥𝜋
0 = ∫ 𝜋{[sin2 𝑥 + 1]2 − 1}𝑑𝑥𝜋

0  

Unfortunately, the resulting function 𝐴(𝑥) is difficult to integrate. Thus, we can use MATLAB to calculate, and 

we find the result below 

 
>> f=pi*(power(power(sin(x),2)+1,2)-1) 

>> int(f,0,pi) 

ans = (11*pi^2)/8 

 

Thus, 𝑉 = 118 𝜋2. 

Similarly, suppose we want to compute for the volume of the solid obtained by rotating the region bounded by 𝑦 = sin2 𝑥, 𝑦 = sin4 𝑥, 0 ≤ 𝑥 ≤ 𝜋 about the line 𝑥 = 𝜋/2. Using MATLAB, we obtain the graphs of the curves 

shown in Fig 3(c). Following the formula for the method of volume by cylindrical shells, we find the integral 𝑉 = ∫ 2𝜋 [(𝜋2 − 𝑥) (sin2 𝑥 − sin4 𝑥)] 𝑑𝑥𝜋/2
0  

Again, the resulting integral is difficult to compute manually. Using MATLAB, we find the result below. 
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>> f=2*pi*((pi/2-x)*(power(sin(x),2)-power(sin(x),4))) 

>> int(f,0,pi/2) 

 ans = pi^3/32 

 

Thus, 𝑉 = 132𝜋3. 

4. Outlook 

The lessons presented in this paper provide new ways to teach various math topics at the undergraduate level. 

We have created ways to integrate the use of information and communications technology in matrix operations, 

continuity, and volume of a solid obtained by rotating a region about a line. These lessons contain many interesting 

examples that are difficult to compute by hand. The use of MATLAB and a java applet is therefore necessary. 

There are many other mathematical concepts whose discussion can benefit from integrating technology with 

traditional lecture. This will greatly benefit student learning and should be continued. 
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Abstracts 

Present paper explores the Matlab implementation of the normal mode analysis and predicts the waves propagating in rotating 

thermo visco-elastic transversely isotropic half space. At the beginning the paper deals with the mathematical development of 

the physical problem satisfying the boundary conditions. Resulting linear equation has been solved with the help of Matlab 

software. To demonstrate the behaviors of phase velocities and attenuation quality factor the Grapher has been used. 
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1. Introduction 

The study of wave propagation in anisotropic materials has been a subject of extensive significance in the 

literature. It is of great importance in a variety of applications ranging from seismology to nondestructive testing of 

composite structures used in aircraft, spacecraft, or other engineering industries. Polymers or polymer-based matrix 

composites are widely used in these industrial environments. These materials possess isotropic or anisotropic 

properties that can strongly affect the propagation of waves. The dynamical interaction between the thermal and 

mechanical fields in solids also has a great number of practical applications in modern aeronautics, astronautics, 

nuclear reactors and high energy particle accelerators. The generalized theory of thermoelasticity has drawn 

widespread attention because it removes the physically unacceptable situation of the classical theory of 

thermoelasticity, that is, that the thermal disturbance propagates with the infinite velocity. The Lord-Shulman 

theory [1] and Green–Lindsay theory [2] are two important generalized theories of thermoelasticity. Recently, 

Chandrasekharaiah [3], Hetnarski and Ignazack [4] in their surveys, considered the theory proposed by Green and 

Naghdi [5-7] as an alternate way of formulating the propagation of heat. This theory is developed in a rational way 

to produce a fully consistent theory that is capable of incorporating thermal pulse transmission in a very logical 

manner. The development is quite general and the characterization of material response for the thermal phenomena 

is based on three types of constitutive functions that are labeled as type I, type II, and type III. 
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Some researchers in past have investigated different problem of rotating media. Chand et al. [8] presented an 

investigation on the distribution of deformation, stresses and magnetic field in a uniformly rotating homogeneous 

isotropic, thermally and electrically conducting elastic half-space. Many authors (Schoenberg and Censor [9]; 

Clarke and Burdness [10]; Destrade [11]) studied the effect of rotation on elastic waves. (Sharma and Thakur [12], 

Sharma [13]) discussed effect of rotation on different type of waves propagating in a thermoelastic medium. 

Othman [14] investigated plane waves in generalized thermoelasticity with two relaxation times under the effect of 

rotation. Othman and Song [15] presented the effect of rotation in magneto-thermoelastic medium. Mahmoud [16] 

discussed the effect of Rotation, Gravity Field and Initial Stress on Generalized Magneto-Thermoelastic Rayleigh 

Waves in a Granular Medium.  

 

The inelastic behavior of the Earth’s material plays an important role in changing the characteristics of seismic 

waves, in defining seismic source functions [17], and in determining the internal structure of the Earth. The general 

theory of viscoelasticity describes the linear behavior of both elastic and inelastic materials and provides the basis 

for describing the attenuation of seismic waves due to inelasticity. Gupta [18] discussed the reflection of waves in 

visco-thermoelastic transversely isotropic medium. In spite of these studies, relatively less attention has been paid 

to studying the reflection of waves in viscoelastic transversely isotropic half space by considering the equations of 

generalized thermoelasticity [6,7], which has motivated the authors to carry out the present work.  

 

In this article, effect of viscoelasticity on the propagation of waves in a rotating transversely isotropic medium 

in the context of thermo-visco-elasticity with GN theory of type-II and III has been investigated. A cubic equation 

resulting in the three values of phase velocities and attenuation quality factor has been obtained. Furthermore the 

expressions for the amplitude ratios of the reflected wave corresponding to the three incident waves have been 

obtained. These expressions are then evaluated numerically and plotted graphically (by using Grapher) to manifest 

the effect of viscoelasticity.  

 

2. Formulation of the problem 

In the context of thermoelasticity based on Green-Naghdi theory of type II and type III, the equation of 

motion for the transversely isotropic medium, taking the rotation term about y-axis as a body force is  

])2()([, iiijij uuut 
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where 


is the uniform angular velocity and  is the density of the medium. The generalized energy equation can 

be expressed as  
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The constitutive equations have the form  
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the deformation tensor is defined by 
,2)( ,, ijjiij uue   ijt are components of 

stress tensor, iu  the mechanical displacement, ije are components of infinitesimal strain, T the temperature change 

of a material particle, 0T  the reference uniform temperature of the body, ijK is the thermal conductivity, *
ijK  are 

the characteristic constants of the theory,
 klijklij C    are the thermal elastic coupling tensor, kl are the 

coefficient of linear thermal expansion, c the specific heat at constant strain, ijklC  are characteristic constants of 



Author name  

3  

material following the symmetry properties  .,,, **
jiijjiijjiijjiklklijijkl KKKKCCC    The comma 

notation is used for spatial derivatives and superimposed dot represents time differentiation. 

 

Following Slaughter [19], the appropriate transformations have been used on the set of equations (3), to 

derive equations for transversely isotropic medium. We restrict our analysis for two dimensions, in which we 

consider the component of the displacement vector in the form  

                                      ),0,( 31 uuu 


 (4)                 

Here we consider plane waves propagating in plane such that all particles on a line parallel to 2x -axis are equally 

displaced. Therefore, all the field quantities will be independent of 2x  coordinate, i.e. .0/ 2  x  Thus, the field 

equations and constitutive relations for such a medium reduces to: 

 ,2)
2

(
2

31
2

11,113,3
55

1333,1
55

11,111 uuuTu
C

Cu
C

uC                                              
(5)

 

 ,2)
2

(
2

13
2

33,313,1
55

1333,33311,3
55 uuuTu

C
CuCu

C
  

      

                                       
(6)

 

),( 1,333,11
*

33,
*
311,

*
133,311,1 uuTTcTKTKTKTK o

                                
(7)

 

where 33313133131111 ,  CCCC   and we have used the notations ,333,513,111  for the 

material constants. 

It is convenient to change the preceding equations into the dimensionless forms. To do this, the non-

dimensional parameters are introduced as : ,',',,,
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where oo TtL ,, are parameters having dimension of length, time and temperature respectively. 

 

3. Plane wave propagation and reflection of waves 

Let ),0,( 31 ppp 


denote the unit propagation vector, c and   are respectively the phase velocity and the wave 

number of the plane waves propagating in 31 xx  plane. For plane wave solution of the equations of motion of the 

form 
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With the help of equations (8) and (9) in equations (5)-(7), three homogeneous equations in three unknowns are 

obtained. Solving the resulting system of equations for non-trivial solution results in 
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The roots of this equation give three values of
2

c . Three positive values of c  will be the velocities of propagation 

of three possible waves. The waves with velocities 321 ,, ccc  correspond to three types of quasi waves. We name 

these waves as quasi-longitudinal displacement (qLD) wave, quasi thermal wave (qT) and quasi transverse 

displacement (qTD) wave. 

4. Numerical results and discussion 

In order to illustrate the theoretical results obtained in the preceding sections, we now present some numerical 

results. The following relevant physical constants for Cobalt material are taken from Dhaliwal et al. [20] for a 

thermoelastic transversely isotopic material, 
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  For a particular model of a thermo-visco-elastic transversely isotropic solid, the relevant parameters are 

expressed as: 
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Flow chart:   
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Program: 

 

MATLAB is an integrated technical computing environment that combines numeric computation, advanced 

graphics and visualization, and a high-level programming language oriented towards matrix computation. There 

are functions for data analysis and visualization, numeric computation, engineering and scientific graphics, 

modeling, simulation, and prototyping, programming and application development. Writing the Matlab program to 

solve the problem is rather straightforward. To simplify the code, we initially assume that the motion lies in a plane 

(x-z plane). We convert the second order partial differential equations into a system of homogeneous linear 

equations by introducing a plane wave solution (represented by equation 9). Resulting system of homogeneous 

equations possess a unique if and only if the determinant of the coefficient matrix is non-zero. This will lead to a 

cubic equation in 𝑐2. We can readily code such an equation in Matlab by invoking one of the available routines: 

roots (c). As an input we just need to provide the values of the coefficients of the cubic equation, viz., A, B, C and 

D. The calling function is: 
 

function r = roots(c) 

if size(c,1)>1 && size(c,2)>1 

    error('MATLAB:roots:NonVectorInput', 'Input must be a vector.') 

end  

if ~all(isfinite(c)) 

    error('MATLAB:roots:NonFiniteInput', ... 

          'Input to ROOTS must not contain NaN or Inf.'); 

end  

c = c(:).'; 

n = size(c,2); 

r = zeros(0,1,class(c));  

inz = find(c); 

if isempty(inz),      % All elements are zero 

    return 

end  % Strip leading zeros and throw away.  % Strip trailing zeros, but remember them as roots at zero. 

nnz = length(inz); 

c = c(inz(1):inz(nnz)); 

r = zeros(n-inz(nnz),1,class(c));   % Prevent relatively small leading coefficients from introducing Inf  by removing them. 

d = c(2:end)./c(1); 

while any(isinf(d)) 

    c = c(2:end); 

    d = c(2:end)./c(1); 

end  % Polynomial roots via a companion matrix 

n = length(c); 

if n > 1 

    a = diag(ones(1,n-2,class(c)),-1); 

    a(1,:) = -d; 

    r = [r;eig(a)]; 

end 
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Graphs: 

Graphical representation (with the help of Grapher) is given for the variations of the phase velocities and 

attenuation quality factors for the qLD, qTD and qT waves to compare the results in two cases, one for transversely 

isotropic thermo-visco elastic half-space (TIV) and other from isotropic thermo-viscoelastic half-space (IV). Fig. 

1(a, b, c) represents the variations of phase velocities of the waves while Fig. 2(a, b, c) represents the attenuation 

quality factors for the three waves. In these figures solid line represents the variations for transversely isotropic 

medium (TI) while the dotted curves represent the variations for isotropic medium (I). The curves with center 

symbol correspond to the variations with the viscoelastic effect while the curves without center symbol represent 

the behavior after neglecting the viscoelastic effect.  
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Fig. 1 Phase velocities of (a) qLD wave, (b) qT wave, and (c) qTD wave 
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Fig. 2 Attenuation Quality factors of (a) qLD wave, (b) qT wave, and (c) qTD wave 

 

Conclusion 

 

The output of the function is used to get the values of the phase velocity and attenuation coefficient. The 

physical quantities displacement, temperature, amplitude ratios depend not only on time ‘t’ and space coordinates 

but also on the characteristic parameter of the Green-Naghdi theory of type II and type III. Here, all variables are 

taken in non-dimensional form. The approach adopted to discuss the propagation of waves is summarized into the 

flow chart shown in the Appendix. It is depicted that for all the waves the value of phase velocity and attenuation 

quality factor starts with initial oscillation and attains a constant behaviour.  
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Abstracts 

Artificial neural network (ANN) as a multilayer perceptron feedforward network is used for developing efficient localization 

model in wireless sensor networks. Location discovery in wireless sensor networks is an essential activity that supports many 

applications in the field of disaster management, environment modelling, agriculture applications and many other applications. 

We propose for the first time a framework that will allow researchers to present their experimental and simulation results using 

artificial neural network to the problem of wireless sensor networks (WSNs) localization. Model building through artificial 

neural network approach refers to selecting the optimal network architecture, data pre-processing, training data division, 

training algorithm, activation function, and terminating criteria to produce benchmark results. This study will also help 

interdisciplinary researchers in designing and development of robust ANN based experimental and simulation model. The 

proposed framework is just a small step in evaluating the meaningful and complete solution for localization problem in wireless 

sensor networks.  

  

  

Keywords: Localisation;Wireless sensor networks; Artificial Neural network; 

1. Introduction 

Wireless Sensor Networks is a collection of distributed autonomous sensor nodes capable of sensing physical or 

environmental conditions cooperatively. The efficient sensing and monitoring followed by proper processing have 

resulted in the development of many WSN applications. These include environmental modeling [1], disaster 

management [2], biomedical health monitoring [3] and military operations [4]. Localization of static and dynamic 

sensor nodes help in developing many location-aware applications, such as asset tracking, autonomous robotic 

movement, and navigation [5] [6]. Various localization techniques have been reported in literature to minimize the 

hardware cost, power cost, and deployment cost in large scale WSNs based on artificial neural network 

architecture. Localization also helps in evaluating other protocols for quality of coverage, geographical routing and 

many others. Artificial Neural Networks (ANNs) based localization techniques are capable of representing 

complicated relationship between input and output variables, and acquire knowledge about these relationships 

directly from the data [7]. In this study, we attempt to provide a framework for efficient reporting of results 

associated with artificial neural network based localization approaches. The purpose of this framework is to 
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formulate some basic principles for publishing results related to ANNs based WSN localization. Some minimum 

standard should be followed for validating the outcome of experimentation and simulations. Results that cannot be 

reproduced to be used by other researchers are not useful for scientific reporting. Same experimental setup should 

be used in order to improve comparability of results across different publications. For many such aspects, a 

framework is suggested to simplify ANNs based localization in WSNs.  

2. Usage of different propagation models  

A sensor node basically consists of sensors, transceivers for communication, microcontroller, and power supply. 

To initiate proper basis for evaluating any localization model in WSNs require clear description of propagation 

model used by the researchers in demonstrating their work. Propagation models are extensively used in Adhoc 

networks, mobile communications, and wireless sensor networks planning. Empirical models are based on 

observations and measurements alone. A deterministic model uses the principles of electromagnetic wave 

propagation to calculate the received signal power at a particular reference point. Stochastic models uses 

probability to model real-world radio propagation scenario. Following are some propagation model which can be 

used in initial data gathering as input for artificial neural networks (ANNs):   

2.1. Log-normal shadowing model: 

The log-normal depicts the random slow-fading effects in received power observed over distances comparable 

to the widths of the obstacles. The average received signal power decreases logarithmically with distance, whether 

in indoor or outdoor environment [8]. The proper implementation of this indoor propagation attenuation model has 

significant role in describing the results of ANN based localization. The path loss (in dB) is calculate by the 

following equation 

 

 XddndPLdPL oo  )(log)()( 10                                        (1) 

 

where od is the reference distance, d  is the distance between the transmitter and receiver 

            n is the path loss exponent 

           X  is zero-mean Gaussian distributed random variable with standard deviation σ 

2.2 Stanford university interim (SUI) model: 

IEEE 802.16 standard uses Stanford University Interim (SUI) model developed by Stanford University [9], [10]. It 

is used for frequencies above 1900 MHz. In this propagation model, three different types of terrains or areas are 

considered. This model is based on extensive experimental data collected then used for path loss prediction in 

rural, suburban and urban environments. The path loss for different terrain will help in generalizing few ANN 

based localization problem in WSNs. Following is the basic expression of SUI model: 

   

   SXXddnAdPL hfo  )(log10)( 10                                                                                         (2) 

 where od is the reference distance, d  is the distance between the base station and receiving antenna 

            n  is the path loss exponent, ddo   

           fX is a correction factor for the frequency above 2 GHz 
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           hX  is a correction factor for the receiver antenna height 

             S  is a correction for shadowing because of obstacles on a propagation path 

2.3 Okumura –Hata model: 

This model helps in simulating the path loss environment within urban areas [11]. It was designed to be used in the 

frequency band from 150 MHz to 1500 MHz. This model was the first step in laying the foundation for path loss 

model. Following is the basic equation formulated for network planning:   

 

dhChfPL BHB 10101010 log]log55.69.44[log82.13log16.2655.69           (3) 

  

 where f is the frequency of transmission 

          
Bh is the height of base station antenna 

          
HC  is the anteena height correction factor 

2.4 COST –231 Hata model: 

It was the extension of Hata model designed to work in the frequency band from 1500 MHz to 2000 MHz [12]. 

The basic equation involved in this model is: 

CdhahhfPL BMB  10101010 log))(log55.69.44()(log82.13)(log9.333.46               (4) 

where  Mah is mobile station antenna  height correction 

             C is correction factor (0 dB for suburban or open environment, 3 dB for urban environment) 

Using this model to evaluate path loss in various WSN deployment scenarios will help in generating good data set 

for our ANN based localization model. 

2.5 ECC-33 path loss model: 

This model was developed by electronics communication committee by redefining the environment into medium 

city and large city for the same experimental data of original okumura model [13]. In this model path loss is 

defined as: 

     rbbmfs GGAAPL                                             (5) 

 where  fsA  is free space attenuation 

                          bmA is basic median path loss 

             bG is the BS height gain factor 

                           rG  is the terminal (CPE) height gain factor 

3. Artificial neural networks characteristics 
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Artificial neural networks are inspired by massively parallel structure of biological neural networks that can 

approximate a function of multiple inputs and outputs. The concept of artificial neurons [14] was introduced in 

1943, but gathered momentum in 1986 with the introduction of backpropagation algorithm [15].The fundamental 

unit of processing in neural network is a neuron. It consists of synapses, which is characterized by a weight of its 

own. An adder for summing the input signals along with an activation function completes the neural model as 

shown in figure 1. 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Artificial Neuron Model 

 

The practical limitations of the perceptron in artificial neural networks lead to the development of multilayer 

perceptron (MLP) network model as shown in figure 2. In this model each neuron in the network includes a 

nonlinear activation function that is differentiable. The MLP model contains one or more layers that are hidden 

from both the input and output nodes. This architecture shows a high degree of connectivity. The Multi-Layer 

Perceptron architecture combined with the nonlinearity of the input and hidden layer activation functions is 

simulated to generalize an efficient location aware system in wireless sensor network. 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. MLP Model 

 

The ANN models provide a flexible way of solving complex problems as compared to traditional statistical 

models. The researchers in WSNs are using ANN modelling techniques due to accuracy and capability of 

implementing in real-life applications.  

3.1 Characterization of input-output data 

Neural networks learn to associate a vector of input variables with a vector of output variables [16]. The 

input/output data has to be distributed evenly around the midpoint of the interval for proper training of the neural 

network. The experimental data related to WSN localization vary across many applications and metrics. Artificial 
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neural network model learn fast and give best performance if the input data is pre-processed to train the network. 

For example if one input variable is received signal strength and vary from range -100 dBm to 100 dBm and other 

ranges between 2 dBm and 2000dBm, neural network should be able to generalize  weights in small and 

predictable ranges.  Data scaling allow complete representation of the nonlinear processes. Representation of input 

and output attributes of a learning data for a neural network implementation also influences the results [17]. Some 

common techniques for these representations are 

 Integer-valued attributes 

 Real-valued attributes 

 Ordinal attributes 

 Nominal attributes 

 Missing attribute values 

3.2 Data division 

It is important to clearly divide the available data into training set, an independent validation set, and testing set.  

The data to be used for neural network learning algorithm is divided into following three distinct subsets [18, 19, 

20]: 

 Training data, the data that is used to actually train the network (computing the gradient and updating the 

network weights and biases) 

 Validation set to evaluate the accuracy and quality of the network during training(validation error is monitored) 

 Test set, which is used to stop the training to prevent overfitting thus, ensuring a generalised solution   

 

These data division techniques will vary as per the data available for particular WSN application. If the amount of 

data is small, then sub dividing training/test ratio may lead to poorly trained neural network. Appropriate data 

division ratio should be reported for all ANN based WSN localization problem. Cross-validation is used to 

determine the stopping criteria for training process and to compare the generalisation ability of different models 

[21]. 

3.2 Types of performance measures 

In general, more than one ANNs based localization model can fit for a given training data set. It is thus necessary 

to define a merit function that measures the agreement between data and model to report the best localization 

model. These merit functions are reported as error functions, objective functions, cost functions, minimum 

variance, and others. Selecting these performance measures for a particular application is necessary for removing 

inconsistencies reported for selecting the “best” neural network. Following are some reported performance 

measures  

3.2.1 Mean Square Error 

It is one of the performance measures to quantify the difference between actual output vales and target values. It 

measures the average of the squared “errors”.  
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3.2.2 Root Mean Square Error 

It represents the standard deviation of the difference between actual output vales and target values.  
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3.2.3 Mean Absolute Error 

It measures the average of the absolute errors in a set of forecasts. This performance measure actually measure 

how close the output value is with target value.  
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3.3 Choice of network architecture 

The neural network architecture consists of three layers, called the input layer, hidden layer, and output layer. The 

information flows only from input to the output. The input layer nodes are passive whereas hidden nodes and 

output nodes are active. Feedforward ANN allow signals to flow in one direction only; from input to output. 

Recurrent networks can have signals flowing in both the directions with atleast one feedback loop. The degree of 

connectivity (fully or partially) has an impact on the number of connection weights.  Network geometry is also one 

of the important characteristics for neural network modelling. It is highly problem dependent and various pruning 

and constructive algorithms are also proposed for optimal network geometry modelling in ANN. Following are 

some network architecture parameters: 

i) Number of hidden layers: ANNs with one hidden layer can approximate any function, given that sufficient 

degrees of freedom are provided [22, 23]  

ii) Number of hidden nodes: Choice of number of nodes should be optimal so that network is not starved of 

resources or over trained. Geometric pyramid rule gives rough approximation [24] of the number of nodes in the 

hidden layer and hence the number of connection weights. 

iii) Type of Transfer function: It is a mathematical formula that limits the amplitude of the output of a neuron. The 

commonly used activation functions are sigmoidal type such as the logistics and hyperbolic tangent.  

iv) Initial weights: Weights are initialized in weight space to avoid neural network from getting stuck in local 

minimum. Generally, the weights are initialized to zero-mean random values.  

v) Epochs size: The number of training samples presented to the network between each weight update is called 

epochs size.  

vi) Learning rate: It is directly proportional to the size of the steps taken in weight space. Generally, learning rate 

remains fixed during training [25]. 

vii) Momentum: It is the most popular extension of backpropagation algorithm, which helps the network out of 

local minima. It adds a simple fraction of the previous weight change to the current weight change during the 

training.  

Most of the researchers do not mention the above parameters in presenting their results. 
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3.4 Types of Training Algorithms 

The training process of feedforward ANNs involves adjusting the weights till a desired input/output relationship is 

obtained. This process of optimising helps in finding global solutions to highly non-linear optimisation problem 

[26]. Optimisation can be carried out using following methods: 

 

3.4.1 First-order local methods: 

 

To find the local minima for a differentiable scalar field with some initial guess, gradient decent algorithm takes 

step iteratively towards the lower values by moving in the steepest descent direction i.e.  Negative gradient. The 

weights and biases are updated in the direction of the negative gradient of the performance function. All the 

training algorithms use the gradient of the performance measures to adjust the weight and biases. The 

backpropagation technique employs delta rule [27] to calculate gradient. Following are some MATLAB [20] 

routine used for implementing first order local methods: 

 Gradient Descent Algorithm 

 Gradient descent with adaptive learning rate backpropagation 

 Gradient descent with momentum backpropagation 

 Gradient descent with momentum and adaptive learning rate backpropagation 

 Resilient backpropagation 

 

3.4.2 Second-order local methods: 

 

Newton’s methods are considered as the basic local methods using second-order information. It requires 

calculation of the hessian matrix. Following are some MATLAB [20] routine used for implementing second- order 

local methods including some conjugate gradient approach: 

 

 Levenberg-Marquardt Algorithm 

 Broyden, Fletcher, Goldfarb, and Shanno algorithm (BFGS) 

 Bayesian Regulation backpropagation 

 Conjugate gradient backpropagation with Powell-Beale restarts 

 Conjugate gradient backpropagation with Fletcher-Reeves updates 

 Conjugate gradient backpropagation with Polak-Ribiére updates 

 One-step secant backpropagation 

 Scaled conjugate gradient backpropagation 

3.4.3 Global methods:  

Global optimization methods have the ability to find global optimal solution by escaping local minima in the error 

surface. Algorithms based on global methods use heuristic global measures to find the solution. Few global 

methods are as follows:  

 Simulated annealing 

 Genetic Algorithm 

 Swarm based algorithms 

 Stochastic tunneling 
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3.5 Sensitivity Analysis 

The sensitivity analysis of artificial neural network based localization model is an appropriate measure to quantify 

a neural network’s error tolerance and generalization abilities. The sensitivity is defined as the mathematical 

expectation of the output errors of the neural network due to perturbations in the input and weight. The sensitivity 

measure is unavoidable in wireless sensor networks due to limited precision of digital and analog hardware. 

Sensitivity is evaluated by the following relationship [28]:                           

               100
%

%


inputinchange

outputinchange
ySensitivit                                                                                          (9)  

4 Discussions and Conclusions 

ANNS are being used successfully for the development of localization model in wireless sensor networks. We 

have considered many parameters that are required to be stated and evaluated in forming neural network based 

localization model. The introduction of different propagation models lays solid foundation for experimental data 

dissemination. In this paper complete characteristic of feedforward neural network is described with its effect on 

the modeling process and optimality of the results. This framework will provide an elaborate taxonomy for neural 

based localization solutions allowing researchers to choose optimal parameters to perform and report their 

experimental and simulation results. 
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Abstracts 

In this study, we will explain how to develop the elements and attributes of a Hyper Text Markup language in Arabic that we 

call HTMLA. This hypertext language is based on XML and resembles XHTML. The study will explain with examples the 

XML and XSLT code that could be used to develop the elements and attributes of this hypertext language. HTMLA could be 

used in teaching web design in Arabic and on developing Arabic web sites. 

Keywords: XML, attributes, HTMLA, XSLT, XPATH, Teaching in Arabic 

1.  Introduction 

In this study, we show how to develop the elements and attributes of a Hypertext Markup Language in Arabic. 

This Hypertext Markup Language that we call HTMLA is based on XML and resembles XHTML. The study will 

be divided into the following sections. In section 2, we will explain what XML is and how we could use XSLT, an 

XML technology to view an XML document as a web page. In section 3, we explain how XML and XSLT could 

be used to develop the elements of HTMLA. We will provide one example with explanation. In section 4, we will 

add attributes in Arabic to the example and explain how XSLT could be used to define these attributes and map 

them to the XHTML attributes. Section 5 will conclude the study and discuss the future of this technology. 

2. What are XML and XSLT? 

A markup language is a mechanism to identify structures in a document. Structured information contains both 

content (words, pictures, etc.) and some indication of what role that content plays (for example, content in a section 

heading has a different meaning from content in a footnote, which means something different than content in a 

figure caption or content in a database table, etc.). XML is a markup language for documents containing structured 
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information. The XML specification defines a standard way to add markup to documents [1,2,3,4,5]. The primary 

role of XML is to store and transport structured data. 

2.1.  XML and the Web 

Unlike HTML, XML is not meant to display documents on the Web. In HTML, both the tag semantics and the 

tag set are fixed. An <h1> is always a first level heading and the tag <segment> is meaningless. However, XML 

specifies neither semantics nor a tag set. The user can use his own tags. In fact XML is really a meta-language for 

describing markup languages. In other words, XML provides a facility to define tags and the structural 

relationships between them. Since there's no predefined tag set, there can't be any preconceived semantics. All of 

the semantics of an XML document will either be defined by the applications that process them or by stylesheets 

[1,2,3,4]. 

2.2. XML and XSLT  

To view an XML document on a browser, we use XSL (XML Stylesheet Language) which describes how the 

XML document should be displayed. XSL consists of a language for transforming XML documents (XSLT), and 

an XML vocabulary for specifying formatting semantics [4,5]. 

2.2.1. Example of using XML and XSLT for Displaying an XML Document on the Web 

The following XML document describes a book. The XML elements used are unknown for XML. They 

describe the tree for the XML document. This tree consists of a root which is the first element <book> and a set of 

internal possibly nested nodes e.g <title>, <author>, <name>. 

<?xml version="1.0" encoding="ISO-8859-1"?> 

<?xml-stylesheet href="BStyle.xsl" type="text/xsl"?> 

<book> 

   <title>Web Development</title> 

   <author > <name>Sami Abdullah</name> <country>Oman</country> </author> 

    <publisher>Dar Al Elm</publisher> 

    <year>2014</year> 

</book> 

The above XML document is just some information between tags without any function. We need a program to 

send this information, receive it or display it. We can display the book data on a browser using CSS or XSLT [3,4]. 

XSLT is the preferred way. It is used to transform an XML document into another XML document, an HTML or 

an XHTML document and display it on a browser. XSLT allows sorting, adding or deleting some elements or 

attributes to or from the output document. 

To use SXLT, we have to do the following: 

 Link the XML document with an xsl document. 

 Create an xsl document using an editor. A simple text editor like notepad will do. 

 Insert the element <xsl:stylesheet> as the first element in the folder. 
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 Insert xsl elements that contain rules to apply when a specified node is matched. These elements use 

XPATH which is a way to seek out information in an XML document. For example, the <xsl:template> 

element contains rules to apply when a specified node is matched. The match attribute in this element is 

used to associate a template with an XML element or with the whole document (match="/" defines the 

whole document). 

 

For example to display the XML document described in section 2.2.1 as a list, we use the following BStyle.xls xls 

document. 

 

<xsl:stylesheet xmlns:xsl="http://www.w3.org/1999/XSL/Transform" >  

   <xsl:template match ="/"> 

<html> 

    <head><title>Book Information</title></head> 

      <body> <h2>Book Information</h2> <xsl:apply-templates/> </body> 

</html> 

   </xsl:template> 

<xsl:template match ="book">  <ul><xsl:apply-templates/></ul></xsl:template> 

<xsl:template match ="title">  <li><xsl:apply-templates/></li></xsl:template> 

<xsl:template match ="author"> <ul><xsl:apply-templates/></ul></xsl:template> 

<xsl:template match ="author/*"> <li><xsl:apply-templates/></li></xsl:template> 

<xsl:template match ="publisher"><li><xsl:apply-templates/></li></xsl:template> 

<xsl:template match ="year"> <li><xsl:apply-templates/></li></xsl:template> 

</xsl:stylesheet> 

 

The result will be the following list 

 

Book Information 

 Web Development 

o Sami Abdullah 

o Oman 

 Dar Al Elm 

 2014 

2.2.1.1. Explanation 

In the xsl file BStyle.xsl, the second element <xsl:template match = “/”> matches the whole document and adds 

the XHTML elements to the transformed XML document. Since the <xsl:apply-templates> is in the middle of the 

template, the elements <html>, <head> and <body> will be added to the document. Any other elements added to 

the document will be contained between <body> and </body>. Next, we match all the XML elements and 

transform each one to an XHTML element. For example, the <book> element is transformed to an underlined <ul> 

element, and the <title> element is transformed to the <li> element..etc. 
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3. Developing the Elements of HTMLA 

As stated earlier, we would like to use XML and XSLT to develop a Hypertext Markup Language in Arabic 

that we call HTMLA [6]. This language could be used for teaching as well as for developing web sites. We will 

show now how to develop the elements of HTMLA and limit ourselves to developing the HTMLA table elements 

described in Table 1.  

                           Table 1. Some HTMLA table elements 

XHTML  DESCRIPTION  HTMLA 

<table>  Defines a table >جدول< 

<thead>  Defines the table header. >صدر< 

<tfoot>  Defines the table footer. >حاشية< 

<tbody>  Defines the table body. >جسم< 

<tr>  Used to create a new table row. >صف< 

<th>  Used for table headers . >اسمع> 

<td>  Defines a table cell. >خلية< 

<caption>  Defines a table caption. >شرح< 

3.1. Developing the HTMLA Table Elements 

We would use the following XSL document called TStyle.xsl to define the HTMLA  table elements. 

<xsl:stylesheet xmlns:xsl="http://www.w3.org/1999/XSL/Transform"  version="1.0"> 

<xsl:template match ="/"> 

<html dir ="rtl"><head></head><body><xsl:apply-templates/> </body></html> 

</xsl:template> 

<xsl:template match ="جدول"><table border = “1”><xsl:apply-templates/> </table></xsl:template> 

<xsl:template match ="صدر"><thead><xsl:apply-templates/> </thead></xsl:template> 

<xsl:template match ="حاشية"><tfoot><xsl:apply-templates/> </tfoot></xsl:template> 

<xsl:template match ="جسم"><tbody><xsl:apply-templates/> </tbody></xsl:template> 

<xsl:template match ="شرح"><caption><xsl:apply-templates/></caption></xsl:template> 

<xsl:template match ="صف"><tr><xsl:apply-templates/></tr></xsl:template> 

<xsl:template match ="اسمع"><th><xsl:apply-templates/></th></xsl:template> 

<xsl:template match ="خلية"><td><xsl:apply-templates/></td></xsl:template> 

</xsl:stylesheet> 

3.1.2. Explanation 

In the xsl file TStyle.xsl, the second element <xsl:template match = “/”> matches the whole document and adds 

the XHTML elements to the transformed XML document. Next, we match all the HTMLA table elements 

described in Table 1 and transform each one to an XHTML table element. For example  >شرح<element is 

transformed to the <caption> element and the <صف> element is transformed to the <td> element..etc. 
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3.3. Using the HTMLA Table Elements 

The following code describes a table with 2 rows and three columns. The table has a one row column header and a 

caption. It uses the XSLT stylesheet Tstyle.xsl described earlier. 

?<xml version="1.0" encoding="UTF-8>?" 

?<xml-stylesheet href="TStyle.xsl" type="text/xsl>?" 

 >جدول<

 >شرح<الشركات العمانية الصناعية>/شرح<

 >صف<>اسمع<اسم الشركة>/اسمع<>اسمع<نوع الشركة>/اسمع<>اسمع<مقر الشركة>/اسمع<>/صف<

 خلية<الشركة العمانية لصناعة الحليب>/خلية<>خلية<حكومية>/خلية<>خلية<مسقــط>/خلية<>/صف<>صف<>

 >صف<>خلية<الشركة العمانية لصناعة الخشب>/خلية<>خلية<حكومية>/خلية<>خلية<مسقــط>/خلية<>/صف<

 >/جدول<
 

The output will be the following table. 

 

 

 

We could continue this way to develop the rest of the HTMLA elements. 

4. Developing the Attributes of HTMLA 

We will show now how to develop some attributes of the HTMLA table elements. The rest of the attributes 

could be developed in a similar way. The following table describes the table attributes we will develop. 

                                             Table2. The attributes to develop 

XHTML HTMLA Value Element 

border 5 حد table 

rules صفوف قواعد table 

width 50 عرض%  table 

 

Note that the attribute  قواعد (rules) has a text value. This value could be any of the following  5 text values  

  ."بدون" The default value is .”بدون“ and  ”الكل“ ,”قواعد“ ,”صفوف“ , ”اعمدة“

The XML document to describe the table is now modified to include the attributes. The table has a border value 

of 5, its width is 50% of the web page and the rules value is “rows”. Two of the cells span two columns. 

?<xml version="1.0" encoding="UTF-8>?" 

<xml-stylesheet href="TStyle.xsl"type=text/sxl>  

 >شرح<الشركات العمانية الصناعية>/شرح<  %" قواعد = "صفوف"<50" عرض = "5>جدول حد = "

 >صف<>اسمع<اسم الشركة>/اسمع<>اسمع<نوع الشركة>/اسمع<>اسمع<مقر الشركة>/اسمع<>/صف<  

 " محاذاة_أفقية = "وسط"<حكومية>/خلية<2>خلية عدد_الصفوف = " >خلية<الشركة العمانية لصناعة الحليب>/خلية<    صف<>  

 >/صف<  " محاذاة_أفقية = "وسط"<مسقــط>/خلية<2>خلية عدد_الصفوف = "    

 >صف<>خلية<الشركة العمانية لصناعة الخشب>/خلية<>/صف<  

 خلية<>خلية محاذاة_أفقية = "وسط"<خاصــة>/خلية<>خلية محاذاة_أفقية = "وسط"<صــور>/خلية<>/صف<>صف<>خلية<شركة األلبان>/  

 >/جدول<

 الشركات العمانية الصناعية 
 عنوان الشركة نوع الشركة اسم الشركة

العمانية لصناعة الحليبالشركة   مسقــط حكومية 

 مسقــط حكومية الشركة الوطنية لصناعة االخشب
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4.1. The Attributes border, rules and width 

We started by creating a template called Tattributes. This templates declares three variables bd, wide, and rule and 

initializes them to 0,50% and “all”. It then creates a table whose attributes border, width and rules are the values of 

the variables bd, wide and rule. This template is called in the subsequent code with new values for bd, wide, and 

rule. 

<xsl:template name =" Tattributes "> 

    <xsl:param name ="bd">0</xsl:param>  <xsl:param name ="wide">50%</xsl:param> 

    <xsl:param name ="rule">all</xsl:param> 

    <table border = "{$bd}" width = "{$wide}"  rules = "{$rule}"><xsl:apply-templates/> </table> 

</xsl:template> 

The following instructions get the values of the attributes border, width and rules from the XML document and 

calls the template Tattributes described above. Since the attribute rules can have one of 5 text values  “اعمدة” , 

 :we have 5 <xsl-when test> elements ,”بدون“ and  ”الكل“ ,”قواعد“ ,”صفوف“

 @“ = xsl:when test>     =  قواعد’اعمدة’" < .1
 @“ = xsl:when test>     =  قواعد ’صفوف’>" .2
 @“ = xsl:when test>     =  قواعد’مجموعات’>" .3
 @“ = xsl:when test>                  =  قواعد’الكل’"< .4
 @“ = xsl:when test>                  =  قواعد’بدون’"< .5

<xsl:choose> 

 <xsl:when test ="@قواعد"> 

 <xsl:choose> 

  =xsl:when test> "@=  قواعد’اعمدة<”‘  

  <xsl:call-template name = "Tattributes"> 

  <xsl:with-param name = "bd" select = "@حد"/><xsl:with-param name = "wide" select="@عرض"/> 

 <xsl:with-param name = "rule">cols</xsl:with-param> 

 </xsl:call-template> 

</xsl:when> 

 =xsl:when test>"@=  قواعد’صفوف<”‘  

 <xsl:call-template name = "Tattributes"> 

 <xsl:with-param name = "bd" select = "@حد"/><xsl:with-param name = "wide" select ="@عرض"/> 

 <xsl:with-param name = "rule">rows</xsl:with-param> 

</xsl:call-template> 

</xsl:when> 

<xsl:when test = “@مجموعات‘= قواعد’>                
<xsl:call-template name = "Tattributes"> 

 <xsl:with-param name = "bd" select = "@حد"/>  <xsl:with-param name = "wide" select= "@عرض"/> 

 <xsl:with-param name = "rule"> groups </xsl:with-param> 

</xsl:call-template> 

</xsl:when> 

<xsl:when test = “@الكل‘= قواعد’> 

 <xsl:call-template name = "Tattributes"> 

 <xsl:with-param name = "bd" select = "@حد"/><xsl:with-param name ="wide" select ="@عرض" /> 

<xsl:with-param name = "rule">All</xsl:with-param> 
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</xsl:call-template> 

</xsl:when> 

<xsl:otherwise> 

 <xsl:call-template name = "Tattributes"> 

 <xsl:with-param name = "bd" select = "@حد" /><xsl:with-param name ="wide" select= "@عرض" /> 

<xsl:with-param name = "rule">None</xsl:with-param> 

</xsl:call-template> 

</xsl:otherwise> 

</xsl:choose>  

</xsl:when> 

<xsl:otherwise> 

<xsl:call-template name = "Tattributes"> 

  <xsl:with-param name = "bd" select = "@حد" /><xsl:with-param name ="wide" select="@عرض" /> 

</xsl:call-template>   

</xsl:otherwise> 

</xsl:choose> 

4.1.1. Explanation 

In the instructions bellow, we read from the XML document, the values of bd, wide, and rule. Nest, we test 

whether the attribute  قواعد (rules) has been used. If so, according to its value, we set the attribute value of  قواعد 
(rules) read the value of the attributes  حد and  عرض (border and width) and call the template Tattributes to update 

the values of these attributes and create the table using these attributes. If the value of  قواعد is not set, we just read 

the value of حد and  عرض and call the Tattributes template. 

Here is the resulting table: 

 

Note that because of the limited number of pages, we did not show how to develop the rowspan   عدد_الصفوف  and 

align  محاذاة attributes. But we can use a similar way to do so. 

5. Conclusion and Future Work 

In this study, we have shown how we can develop the elements and attributes of a Hypertext Markup Language 

that uses Arabic as its language. We called it HTMLA. In the future we need to show how to collect all these 

elements and attributes definition in one document and how to create the HTMLA name space. Finally, we need to 

show how to make the existing explorer recognize HTMLA without any reference to XML but only to the 

HTMLA namespace. 
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Abstracts 

Demand for Information Security products/services all over the world is growing with development of IT&IS sector and related 

industries. However, the readiness of Omani market to Information Security products/ services was rated by practitioners as not 

very good. Main managerial issues faced by Omani companies-sellers of Information Security products/ services are revealed 

and certain effective managerial measures are outlined in the article as results of empirical study. 
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1. Introduction 

Information Security is a vital dimension and challenge for any company. Within development of Information 

Technologies and diversification of business process and activities the security issue becomes the most important 

for gaining competitive advantages. Today, there is wide variety of different Information Security products and 

solutions that stand to guard company’s assets. In developed countries the demand for such products is huge and 

keeps increasing. But what is the situation in Oman? How ready are Omani companies for information security 

products? What are the main issues that companies who promote and implement information security products and 

solutions face in todays’ Omani market? How do those companies overcome such issues? These are some of 

questions that this paper provides answers for. 

The main goal of this paper is to identify business management issues that companies face while promoting and 

implementing information security products and solutions and to find out some effective solutions for dealing with 

such issues. To investigate such issues and solutions, a study was conducted to achieve following objectives: 

 To do theoretical investigation of a variety of issues related to working with information security products and 

services. 

 To investigate the readiness of Omani market for information security products and solutions. 

 To find out certain managerial issues faced by Omani companies that promote and implement information 

security products and solutions in Omani market. 
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 To identify some effective measures and/or actions for dealing with such issues. 

This study is qualitative in nature, has descriptive and interpretive character. The research is built on using 

survey as main tool for collecting primary data. Constant Comparison Analysis is undertaken inductively to 

identify underlying themes presented through the data gathered from literature and observations. Domain analysis 

has been used for conducting survey (structured questionnaire and interview) to understand relationship among 

concepts. Taxonomic analysis has been used to systematize and structure empirical data. Componential analysis 

has been used to find and present the differences between subcomponents of domains (Leech and Onwuegbuzie, 

2007). 

Primary data for the study has been collected through survey conducted among Omani companies which 

specialize in Information Technology and related services. Total number of companies specialized on IT in Oman 

(which have IT as main activity) is 48, among which 35 are based in Muscat. 10 relatively big and experienced IT 

companies based in Muscat, which meet the requirements of having more than 5 years’ experience in the market 

and in the field and more than 20 people of staff, have been identified as a sample that represents approximately 29 

% of total population. Also, some primary data have been collected through interview with concerned people in 

senior governmental organization of related field – Information Technology Authority. 

Secondary data has been collected from various internet sources, periodic publications and research articles in 

specialized journals. 

The article contains introduction, literature review, results of empirical study, conclusions and references. 

2. Literature review: variety of managerial issues related to information security products and services. 

Among theoretical researches done in the field of Information Systems one can underline to the work of Rajiv 

D. Banker, Robert J. Kauffman titled “The Evolution of Research on Information Systems: a Fiftieth-Year Survey 

of the Literature”. In this study, authors highlighted such important managerial problems as: how to get systems 

design right, how to manage interorganisational systems investments, how to evaluate IT for effective 

interorganisational coordination, how to measure the value of IT-influenced changes, how to assess the extent to 

which IT creates business value and productivity gains within the bread economy. Banker and Kauffman identified 

five research streams: decision support and design science, human-computer systems interaction, value of 

information, IS organization and strategy and economics of IS and IT. (Banker, Kauffman 2004)  

Huge work on suggesting a framework of classification of information security literature had been made by 

Kenneth J. Knapp, F Nelson Ford, Thomas E Marshall and R.Kelly Rainer, Jr. They suggested ten domains of the 

Information Security common body of knowledge, one of which is Information Security Management. (Knapp and 

others,  Vol 2(1)). 

Many research works are done in the field of Information Security management all over the world: main 

empirical studies have been done in USA, Europe, Asia and Latin America. Great contribution to the empirical 

studies belongs to authors of Information Management and Computer Security journal, Industrial Management and 

Data Systems published by Emerald Group Publishing Limited, Journal Of Information Technology, open Journal 

Systems, MIS Quarterly Executive. Jerry Luftman - key researcher in the field of Managerial Issues within IT and 

IS sector – devoted many years (from 1993 till now) to study different aspects and issues within Management and 

Information Technology. According to latest Luffman study of 2013, top five management concerns are: business 

productivity and cost reduction, Business and IT alignment/ integration/ fusion, Business agility and speed to 

market, Business process management/ re-engineering, IT cost reduction (Luffman & Derksen, 2013). In contrast, 

Luftman’s study of 2004 revealed different priority of managerial concerns: IT and business alignment; attracting, 

developing, retaining IT professionals; Security and privacy; IT strategic planning; Speed and agility. (Luffman, 

2005). Luftman’s research works highlighted important local and international factors, necessary to prepare IT 

leaders for challenged that await them: management concerns, influential technologies, budget/spending, 

organizational considerations. (Luffman and Ben-Zvi, 2010) 
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Atul Gupta and Rex Hammond investigated information systems security issues for small business. Their 

empirical study of 1000 small business owners in USA showed that the small business owners may have 

procedures and policies in place and may use technologies to counteract the security threat (Gupta and Hammond 

2005) 

Different aspects of managerial issues within working with IT/IS and Information Security have been 

highlighted by researchers from USA, Taiwan, and Norway. Knapp, Marshall, Rainer and Ford in 2005 studied 

influence of top management support on an organisaion’s security culture and level of security policy enforcement. 

Their joint research findings evidenced that top management support is a significant predictor of an organisation 

security culture and level policy enforcement: low levels of executive support will produce an organizational 

culture less tolerant of good security practices; low levels of support will diminish the level of enforcement of 

existing security policies. (Knapp and others, 2006) 

Chang and Ho, in their joint research, examined the influence of organizational factors on the effectiveness of 

implementing information security management (ISM) standard. Among other important findings, they found that 

IT competence is conductive to ISM implementation through subjective norms, leadership, belief, and behavior of 

ISM activities. (Chang and Ho, 2006) 

Hagen, Albrechtsen and Hovden empirically studied the implementation of organisaional information security 

measures and assessed the effectiveness of such measure. Main findings of their joint research showed that 

technical-administrative security measures such as security policies, procedures and methods are the most 

commonly implemented organisational information security measures in a sample of Norwegian organization. 

Awareness-creating activities are applied by the organisations to a considerably lesser extent, but at the same time 

these are assessed as being more effective organizational measures than technical-administrative ones. The study 

showed an inverse relationship between the implementation of organizational information security measures and 

assessed effectiveness of the organizational information security measures. (Hagen and others, 2008). 

One of recent studies of managerial issues in the field of software product development have been done in India 

by Nagarajan, Vembar and Anandhan, and mainly concentrated (as the most studies in this field) on technical 

aspects, but integration between technical, human resources, marketing, product development, finance were 

considered by authors for the study, that contributed to fulfillment of the need in more empirical research on the 

non-technical aspects of the issue. The study took into consideration management significant properties and 

managerial skills like technical, marketing and human, decision making, level of support, involvement in the 

project, motivation on the project, interest to share the available resources. (Nagarajan and others, 2011). 

Considering all the above mentioned issues revealed in literature, the author was wondering if those issues are 

relevant in Oman market. Based on literature review and personal observation, confirmed by results of conducted 

interviews, the author concluded that in Omani market there are very similar managerial issues faced by IT 

companies while working with Information Security products and service. Author classified those issues into 

following categories: (1) cultural; (2) technical; (3) human resources; (4) financial; (5) administrative. 

3. Results of empirical Analysis 

Data for empirical study was gathered through survey (questionnaire and structured interviews), which was 

conducted targeting Omani companies-sellers of Information Security products&services. Main results of 

empirical analysis are revealed below.  

According to primary data, the variety of products/ service related to Information Security can be classified as 

following: (a) Anti-virus solutions; (b) Data leakage prevention; (c) Data erasure; (d) Network and web security; 

(e) Secure drives; (f) System management; (g) Internet management. 

The most popular among them are: Anti-virus solutions; Data leakage prevention; Data erasure as such 

products serve basic security needs, are quite simple to use as well as are very well known already. 

The most problematic are: System management; Internet management because such products are quite 

complicated and not easily understandable by organisations-clients. 
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3.1. Readiness of Omani market for information security products and solutions 

The readiness of Omani Market for information security services was analysed froom different perspectives: 

opinions of managers who work with information security products and information about general trends of 

information security market from Information Technology Authority (ITA) – main governmental institution which 

is aimed to coordinate development of Information Communication Technology and related infrastructure and 

services in Oman. 

ITA - is responsible for implementing national IT infrastructure projects and supervising all projects related to 

implementation of the Digital Oman Strategy while providing professional leadership to various other e-

Governance initiatives of the Sultanate. ITA serves as a competency center on best practices in e-Governance and 

in harnessing Information and Communication Technologies (ICT), thereby offering efficient and timely services, 

integrating processes and improving efficiency in service delivery. ITA undertakes several projects to increase 

technology penetration and empower its people with required digital literacy and higher levels of competence 

through training and innovation centers. (ITA, 2014) 

According to Saleh Al Hashmi, director of Government Security Services, Information Security Department of 

ITA, one of ITA’ activity is directed towards spreading awareness among public, governmental institutions and 

business entities through providing different awareness sessions, trainings, seminars and workshops. And one of 

the missions of ITA is to protect critical infrastructure of the country. This is implemented through various 

departments’ activities, and the activity related to Information Security is a responsibility of Oman CERT 

(OCERT) and Information Security Department. Information Security Department is providing security services 

only to governmental institutions, while OCERT is working with public and business entities. 

According to Saleh Al Hashmi, the situation about information security demand in Oman can be measured 

through the number of incidents in the field of cyber-crimes registered with ITA. According to Annual Report of 

ITA, OCERT Intelligent Gathering team has handled almost 22 431 cyber security attacks in 2012, which is 

significant increase of 28.8% from 2011. In 2012 OCERT discovered and handled about 7673 of malware, which 

is about 200% increase from 2011. Total number of cyber security incidents increased on 13.5% in 2012, 

comparing to 2011. (ITA Annual Report, 2012). Considering that OCERT was established only in 2010, and is 

dealing mainly with governmental institutions, the provided numbers are related to only mentioned sector. 

With regards to incidents of cyber crimes among business private sector, it is very hard to collect data, but some 

big cases were revealed in media (such as biggest cyber fraud in Middle East – stealing 45 ml USD from 

RAKBank and BankMuscat, as reported by Gregor Stuart Hunter in publication of May 10, 2013 in The National), 

that should ring a bell for public and business.  

Also, big role in awakening demand for information security belongs to OCERT, as this section of ITA is 

responsible for rising awareness about cyber security among public, governmental organisations and business 

entities. OCERT is conducting a variety of special events on spreading the awareness like conferences, seminars, 

trainings, workshops, awareness sessions, participating in specialised symposiums, etc. According to Aziza Sultan 

Al-Rashdi, Executive of Security Training and Awareness department of ITA, the awareness is growing and 

OCERT is receiving more requests from different governmental institutions as well as from business entities for 

conducting such events and more and more people and organisations became involved in Ambassador Program, 

which aims to promote Information Security Awareness and sharing knowledge through engaging different people 

as Ambassadors of Information Security. (ITA, Oman National CERT, 2014) 

From this perspective, one can conclude that the demand for information security is growing.  

So, from general country perspective, the demand on information security is quite substantial. But how this 

situation is viewed by practitioners – business owners and executives of IT companies-sellers of information 

Security products & services? The answer for this question is formulated on the basis of respondents of the survey. 

Circumstances for promoting and implementing IS products/ services were rated as following: 

Most respondents agree that the market has high demand for such products (solutions) – organisations need 

such services & products, but many companies are not ready for such products& services. 

Legal background is not very favourable (supportive) for such services/products – there is not enough proper 



Dr. Anna Stalinska 

3  © Elsevier Publications 2014   

laws, rules and regulations of information security issues, and political system (executive institutions like 

Ministries) do not provide needed support, as this field is not well developed in Oman. 

Socio-cultural environment is not very favourable but also not resisting – people are not biased, no conflicts 

with religion norms, no conflicts with people’s perception of other people, of organization, of society. But still 

there are some issues within culture of Omani managerial staff that do not support promotion of IS culture. 

Technical-technological level of organisations (clients) is not favourable – most of organisations do not have 

technology of high (modern) level that makes the implementation difficult. 

Financial situation and solvency of organization (clients) are in most cases favourable – organisations are able 

to pay the price of product and pay for additional services. 

Supply of Information Security products (services) is huge - there are many providers (partners) who are 

willing to promote their products/services in Oman. 

Obstacles for selling Information and Data Security solutions to organisations (clients) are as follows: 

There is very little, if any understanding by management of organization (client) of Information Security 

importance. 

Lack of proper specialists (level of their education, experience, understanding, cooperation) working in 

organisations that deal with IT and IS. 

In some cases there is lack of proper specialists (education, experience, cooperative skills) among seller 

company staff 

Technical basis of organisation (client) are quite appropriate for implementing IS products/ services, with some 

exception. 

Technical support in most cases is available from developers (partners), but there are other issues within such 

support, as most of providers are allocated far away and there is a delay in responding to some problems. 

3.2. Certain managerial issues faced by Omani companies who promote and implement information security 

products and solution in Omani market 

Cultural issues: Too much trust and very little accountability. Most managers are old and have no incentive to 

go beyond the basics. Not considering Information Security threats as a real threat by the Executive Managers and 

Decision Makers. 

Availability of specialists in Information Security field: The field is relatively new in Oman. The number of 

specialists is improving but not yet comparable to mature markets. Available specialists lack ability to understand 

the solution features and how it benefits the organization. 

Training of specialists: This is inherent from the weakness in training institutions and the lack of focused 

programs. There is lack of good technical training centers and trainers who cover broad and detail aspects of 

Information Security. 

Technical problems coming from providers/developers/partners: Very little technical presence of multinational 

technology companies results in weak support. Response time from Product Owners whenever there are issues 

relating to the product is not efficient. 

Technical problems coming from organization (client) site: Red-tape issues mainly. Lack of competent 

resources available at client site to manage the solution on a day to day basis. 

Technical problems (support) coming from seller company site: Companies-sellers have reasonable skills for a 

small market, but there is dependency on the product owner and partner for support issues.  

The rate of success of basic solutions within Information Security is very high, though weak response is 

observed for the latest technologies and good response for traditional solutions.  

The rate of success of specific solutions within Information Security is average: infrastructure related products 

and services have a high demand, complementary services are barely noticed. 
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3.3. Some effective measures and/or actions for dealing with such issues 

The variety of possible actions and measures to solve certain problems on different stages of working with IS 

products & services (promotion, selling, implementing, following up/ support), have been identified by sellers. 

Those actions have been classified into domains – categories of actions. These categories have been rated by 

companies-sellers in order to identify most effective. The results of such analysis are as follows: 

On the stages of promotion and selling of IS products & services the most effective is Direct communication 

with top management (of client) through telephone, personal meetings. Somehow effective is Official 

communication with top management level (CEO informing CEO about general and current issues about 

Information Security), mostly using e-mails. Some times (not always) Official communication on operational level 

(engineer to HoD) with client’s responsible person (any level) through e-mails could be helpful.  

On the stage of implementing IS products/ services the most effective is Official communication on operational 

level (engineer to HoD) with client’s responsible person (any level) through e-mails. Somehow effective is Official 

communication on top management level (CEO informing CEO about general and current issues about Information 

Security via e-mails). 

On the stage of providing support to clients, the most effective is Official communication on top management 

level (CEO informing CEO about general and current issues about Information Security vial e-mails). Also 

effective is Official communication on operational level (engineer to HoD) with client’s responsible person (any 

level) through e-mails. 

Among other not very effective but somehow helpful measures on all stages of working with IS products & 

services are: Providing trainings for own staff; Providing trainings for clients’ staff; Providing additional support 

services and educational sessions for clients’ staff members involved in Information Security implementation; 

Introducing policies and standards of IS; Enabling regulators. 

4. Conclusions 

There are many managerial issues discussed by researchers within variety of publications in the field of 

information security. Based on literature review and theoretical analysis, such issues can be classified as (1) 

cultural; (2) technical; (3) human resources; (4) financial; (5) administrative. 

Oman is an open emerging economy with huge development potential and demand for information security is 

growing with the growth of IT and IS sector and great support of ITA. But the readiness of Omani market for 

Information Security products & services was rated by practitioners as not very good. Circumstances for 

promotion of information security products & services are not very favorable, but not resisting. There were named 

certain obstacles, such as: very little if no understanding at all by management of organization (client) of 

Information Security importance; lack of proper specialists (level of their education, experience, understanding, 

cooperation) working in organisations that deal with IT and IS; lack of proper specialists (education, experience, 

cooperative skills) among seller company staff; technical basis of organisation (client) are quite appropriate for 

implementing IS products/ services, with some exception; technical support in most cases is available from 

developers (partners), but there are other issues within such support, as most of providers are allocated far away 

and there is a delay in responding to some problems. 

The empirical study showed that main managerial issues while working with information security products/ 

services in Oman are: (1) Cultural issues: Too much trust and very little accountability. Most managers are old and 

have no incentive to go beyond the basics; (2) Human Resources: availability of specialists in Information Security 

field as the field is relatively new in Oman, the number of specialists is improving but not yet comparable to mature 

markets; training of specialists is inherent from the weakness in training institutions and the lack of focused 

programs; (3) Technical: very little technical presence of multinational technology companies results in weak 

support, technical problems coming from organization (client) site such as red-tape issues mainly; (4) Financial: 

there are almost no issues as most of potential clients are able to pay the price of product and pay for additional 
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services; (5) Administrative: weak response for the latest technologies and good response for traditional solutions,  

as a result of qualification and openness of managerial staff and decision makers, traditional culture of 

correspondence and communication in Oman is an obstacle for faster and better services provision. 

From the rating of effective solutions for dealing with mentioned issues, the most effective are: Direct 

communication with top management (of client) through telephone, personal meetings; Official communication 

with top management level (CEO informing CEO about general and current issues about Information Security), 

mostly using e-mails; Official communication on operational level (engineer to HoD) with client’s responsible 

person (any level) through e-mails could be helpful. 
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Abstract 

User interface modeling with the help of Conceptual Data Model using graph transformation approach would give detailed 

insight of user interface. Performance analysis of this mapping will help in fine tuning the methodology. In absence of 

modeling, may be reiteration of developed user interface is required for modification. In this paper performance analysis of user 

interface modeling from conceptual data model with graph transformation is done. Approach is in the form of UML class 

diagram to CDM graph mapping  algorithm and enhancement of logical data model to user interface model mapping algorithm.  

 

Keywords:Software Performance ; Graph Transformation; UML ;Conceptual Data Model; User Interface Model. 

1. Introduction 

Performance analysis of software systems is the through study of software for performance parameters. 
Performance analysis parameters are execution time for algorithms, response time for applications [1], 
development time for software development method. In addition process of software performance analysis can be 

applied for methodology evaluation which might include development methodology, modeling methodology and 

so on. When such an evaluation is performed evaluation criteria is enhancement or better way of doing some 

practice. Graph transformation is the process of transforming one form of the graph into another form 
algorithmically. It is the rule based manipulation of graphs[6].  Graph transformation based user interface 
modeling from conceptual data model work has been proposed by Martin in this paper Analysis of this 
contribution has been made. It is a modeling method; performance analysis is carried out with the help of UML 

class diagram to CDM graph mapping algorithm and modification to existing LDM to UIM mapping. As part of 
analysis generation of possible CDM graphs from UML  class diagram and modification of transformation 
algorithm has been done. Mapping of Conceptual Data Model (CDM) to User Interface Model (UIM) is shown as,  

UML -> CDM -> UIM Generation with Graph Transformation -> UIM 

 

Proposal of the work 

 Performance analysis of GT based CDM to UIM 
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 Modification of CDM to UIM algorithm 

Results of performance analysis are, 

There is need to revise CDM to UIM mapping algorithm. 

Algorithm need to be designed for graph generation which will accept UML class diagram as input and produces 

different graphs representing CDM. 

For performance analysis of graph transformation process, evaluation parameter is number of appropriate graphs 

generated. These graphs represent processing. From this graph, developer will be aware of software functionality 

details.  

User interface development will involve identification of components using which user will interact with 

underlying database. Molhanec have proposed user interface modelling from conceptual data model.  This 

mapping process performance analysis we have carried out. User interface of web based applications is taken into 

account. This modelling is part of field web engineering web system design disciplines, tools and methods.  In 

particular part of conceptual modelling of web applications or web modelling. 

UML class diagram is represented as an undirected graph. Then directed CDM graph is derived, this is mapped to 

user interface model using graph transformation. For deriving directed graph from undirected conceptual data 

model as input following approaches have been proposed, 

 Graph derivation based on critical use case 

 Then mapping of CDM to UIM has been extended for relevant node accordingly relevant edge selection. 

 

2. Related Work 

 Software performance analysis can be applied for any software system development. This work focuses on 

performance analysis of web application interface development.  Interface development is on the basis of user 

interface modelling, modelling is performed with the help of conceptual data model. Graph based one-to-one 

personalization is performed in [3] by George Sonneck and Thomas Mueck. Optimization of process graph is 

given importance in this contribution.  Molhanec introduced UIM from CDM using graph transformations. This 

work focuses on representation of CDM from UML class diagram.  Identification of user interface components and 

LDM to UIM mapping graph transformation is done in [2]. Contribution of Filip Kis and Cristian Bogdan focuses 

on Iterative UI modeling process with layout prototyping and interaction prototyping [8]. Software performance 

analysis is practiced during software development to meet non functional requirement attribute performance. 

Graph grammars and graph transformation approach is used for implementing model driven development, 

application of graph transformation is one of the approach for Web Engineering. In [4] Web Interface 

Interpretation using graph grammars has been done; web interface interpretation is performed with the help of 

image processing and spatial graph grammar. In [5] from requirements to web system design automated tool 

support has been proposed for mapping from requirements to web design. In [2] CDM example from UML class 

diagram is given, our work focuses on generation of this CDM graph from UML class diagram. Two approaches 

have been introduced for UML class diagram to CDM type graph mapping; modification of LDM to UIM mapping 

is performed. 

 3.  Notation, Methodology 

3.1 Notation 

Conceptual data model is the most abstract form of data model. Logical data model refine the data elements 

introduced by a conceptual data model.  Graph representation as mentioned in [2] by Molhanec is adopted here. 

Graph representations are shown in figure 1. 

Nodes given in figure 1 would be used to represent nodes of CDM; CDM graph will be obtained from UML class 

diagram as given in figure 2. 
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In CDM graph nodes of the graph represent attribute/class, possible associations are relationship association, 

generalization and part-whole relationship. From UML class diagram to CDM graph generation  it’s possible to 
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have numerous number of directed graphs as given in graphs figure 2 c, b, d and so on. To arrive at unique CDM 

graph from UML class diagram following two approaches can be proposed, 

 Identification of critical use case with software performance engineering approach. 

 UML class diagram to CDM graph mapping algorithm 

Contribution is enhancement; this enhancement is result of performance analysis. 

 

3.2 Methodology 

3.2.1 CDM graph derivation with Identification of critical use case 

Critical use case of an application is the one which will take much of the execution time. Majority of web based 

applications are following object oriented software development. When analyzing such applications, performance 

parameter is response time, critical use case will consume applications much of execution time. Walkthrough of 

this use case will give insight into application processing, based on this use case CDM graph can be generated by 

considering critical use case as an input.  Following steps can be followed for generating CDM graph from UML 

class diagram, 

1. Map all class names   to nodes of graph 

2. Select startnode-criticalusecase ( graph ) 

     Identify users of the application   //Start node represents users of the application 

             K=number of users of the application 

   For each user draw sequence diagram for the use case 

     For I -> 1 to k               // I is actor node along with sequence diagram as input 

     Execution_time[ ] = compute_executiontime( I ) 

            Critical-use-case=Max(executiontime)  

    Startnode=actor-critical-usecase 

 

    Compute_executiontime(useri) 

  Represent all processing sub steps as execution graph 

  Compute execution time with process overhead matrix 

    Return(execution-time)  

           

3. Generate CDM graph by navigating through critical use case. 

Example: Consider UML class diagram for attendance entry software, classes of the system Student(s), 

Faculty(F), Subject(su), SubjectAttendance(sa) shown in figure 3, (a) 
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Steps illustration 

Number of users of the application: 2 Student and Faculty. 

Sequence diagram given in figure 4 (Mark attendance is in loop) 

 Student as actor        Faculty as actor 
 

 

 

 

 

 

Fig 4. 

Execution graph representation and computation with process overhead matrix is performed as mentioned in [1] 

and from that execution time order of growth with student as actor is constant value found to be ≈1.7161Seconds, 

with faculty as actor order of growth is constant and found to be ≈6.4322 Seconds for marking one student 

attendance; and order of growth is cO(n) for n number of students. Faculty as start node is critical use case, 

accordingly CDM graph is shown in the figure3, (b). Execution graph is as shown below process overhead matrix 

is referred from [1]. 
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Execution graph shown in figure 5 comprises of processing steps and software resources Screen, DBAccess, Log,  
Delay. Numbers for these resources will be obtained from domain expert or performance engineer. For our  
example standard values for an application development are considered. Then software resource execution suport  
from hardware resources is referred from process overhead matrix and calculation is done. Similarly execution  
graph for student as actor can be drawn and execution time values are obtained. 
3.2.2 Algorithm to map UML class Diagram to CDM graph 
  1. Map all class names into nodes of the graph 
  2. for I -> 1 to n    
                   For j -> 1 to n 
                       If(Graph[i][j]!=0) 
   If  I source of part whole relationship 
    Insert edge from I -> J 
              Else If  I source of generalization-specialization relationship 
    Insert edge from I -> J 
              Else 
   Generate possible edge directions from input ask user to choose. 
 
Example 
Consider UML class diagram for online quiz software drawn in figure 6. Classer are Student(s), Teacher(T), 

Subject(Su), Test(Te), Questions Table(Qt). 
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b, c, d, e graphs of figure 6 show algorithm execution steps with input graph a of the same figure. Present 

algorithm needs user interaction for each iteration as user has to choose generated edge direction. 

4. Logical Data Model to UIM mapping 
        CDM graph generated represents logical data model(LDM); LDM to UIM  mapping algorithm is same as 

given in [2] there is modification in steps 1 and 4 and steps are given below, 

1. Selection of initial node of graph 
List only actor nodes of the application and ask user to choose start node 

2. Addition of the selected node as initial node in the new UIM graph  
3. Marking of the selected node as starting point and simultaneously as already used node in the LDM graph 
4. Selection of relevant node in the LDM , which is in incidence relationship with arbitrary marked before 
5. Changing of direction of relevant edge by using appropriate graph transformation rule if necessary 
6. Transformation of the selected node and the corresponding edge by using appropriate graph transformation 

rules and insertion of this node and relevant edge to our new created-UIM graph. 
7. Marking of the selected node and edge from preceding step as already used in the LDM graph 
8. Repeat steps 4 to 7 as you need. 

 
Modification is reducing number of nodes for selection of start node, and then addition of relevant node 
marked in bold of step 4. Relevant node selection plays important role as it represents navigation through 
application.  Actor of the software system will be start node of the graph.  Actor is one who uses the system; 
from software requirement document uses and noun words must be parsed to identify actors of the system. 
Thus software requirement is basis for developing a good user interface as mentioned in [7]. 

          
 
5. Conclusion 
 
 CDM to UIM mapping with graph transformation will give insight into clear visual interface of an application. 

Performance  analysis will add value to methodology; towards this goal two approaches to map UML class 
diagram to CDM graph have been proposed. Modification of LDM to UIM has been mentioned. 
Implementation of proposed algorithm and tool development which will take UML class diagram as an input 
and produce CDM graph as output are future work in this direction;  
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Abstracts 

When information related to health of an individual is collected and maintained with the help of 

ICT, it becomes an effective tool to track and share whenever required. PHR can play an 

important role to utilize health information in an efficient way with a scientific approach. ICT 

becomes an enabler to achieve this level of quality in information management. PHR may be a 

very sensitive issue from a consumer’s perspective. The privacy of health information may be a 

prime concern for consumers. The current practice of maintaining records by individuals as 

consumers and hospitals and doctors is very unsystematic. The use of ICT will make the data 

access technology-driven which will make the entire system of PHR management efficient and 

relevant. The anywhere, anytime access with organized and meaningful information creates 

value to consumers as well as other users. If the PHR concept is further extended and made 

community-centric, then more synergy will flow from the concept which will benefit the society 

at large. This will require huge efforts on the part of government to plan and implement a 

framework which would create data, and organize  them in a manageable form. 
 

 

Keywords:Personal Helath Records;PHR;ICT;Social; Governance;Hospitals;Medical Records;Informtion Management;Consumers;Doctors 

1. Introduction 

Documentation of activities and events assumes prime significance not only from historical perspective, but 

anticipating future trends as well. The important inputs for decision-making emanates from huge amount of 

information carried by documentation of activities and events. When information is expressed in the appropriate 

format, the value of such information gets enhanced because it can be placed in the right perspective to understand 

the present status. Among all, Information Communication Technology (ICT) makes the task easier, faster, and 

accurate. 
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When information related to health of an individual is collected and maintained with the help of ICT, it becomes 

an effective tool to track and share whenever required. PHR can play an important role to utilize health information 

in an efficient way with a scientific approach. ICT becomes an enabler to achieve this level of quality in 

information management. Generally, health information of an individual remains scattered and fragmented. ICT 

helps to bind information through certain criteria and parameters making the set of information organized and 

manageable to the need arising at various times. Individuals engaging themselves in such activity of generation and 

maintenance of records and information turn into consumers of PHR. 

 

PHR may be a very sensitive issue from a consumer’s perspective. Even doctors find it difficult to extract all 

possible information from a patient. The privacy of health information may be a prime concern for consumers. In 

developed countries people are very much concerned about maintaining privacy of information related to health. 

People are not ready to share their health records to healthcare professionals. In a 10-country survey of consumers’ 
attitude towards technology in health care that CISCO released, Indians turned out to be the most advanced in 

buying the idea of PHR. 62% of Indians showed willingness to share a range of information regarding their health 

as compared to 42% of the global response. Even the preliminary findings in the literature suggest that continuous 

clinical engagement with patient may increase the adoption of PHR among consumers. Doctors treating the patients 

can act as best vehicles to propagate the idea of PHR among patient-consumers. 

 

2. The ICT Rationale in PHR 

The current practice of maintaining records by individuals as consumers and hospitals and doctors is very 

unsystematic, crude, unorganized, scattered which makes information less valuable. The data usability is not 

consistent with while sharing with various medical service providers. Each time, the data access is individual-

driven, hence, the completeness of data is very difficult to achieve. The use of ICT will make the data access 

technology-driven which will make the entire system of PHR management efficient and relevant.  

 

The following factors can be attributed to manage PHR through ICT – 

 

1. It will help to create data in a standard format which will remain uniform and help to share between 

doctors, hospitals, and family members. Hospitals would be able to plan and implement data 

integration in an efficient way. 

2. It will help to maintain database at a lesser cost since independent construction of data structure  can be 

avoided among various hospitals. It means common ICT facility can be created among various 

hospitals and doctors. 

3. It will help the individual consumers to place data in a pre-structured format which can be easily 

accessed and retrieved as per the need. 

4. It will help to share and access records with flexibility to wide range of users of such information. 

5. Cloud computing will curtail huge cost of expenditure in ICT and help to integrate various data service 

providers. 

6. Users of information can access the systems from anywhere in the world via internet. 

 

Thus, ICT will enable to construct a PHR system that enhances the functionality and semantic inter-operability 

of PHR data. 
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3. PHR – The Consumer Perspective 

Patients as consumers have a number of health concerns. Availability of data and information in an organized 

way, accessibility of past data  and records, satisfactory response from doctors amidst data availability, data access 

in case of emergency, and many such other concerns which make the ICT-based PHR concept more challenging. If 

they can be captured with the help of ICT, the entire PHR would be a case for a better information product for users 

of health information. 

 

A good PHR with categories of information can attract consumers to buy such product or service.   Health 

information can be segmented as follows in order to make it meaningful. 

1. Primary care doctor’s name and contact 

2. Allergies, including drug allergies 

3. Medications  so far 

4. Blood Pressure 

5. Lipid profile 

6. Major surgeries 

7. Doctor’s directives 

8. Other info – such as, age, height, weight, and other measurements 

9. X-ray, MRIs, and other scans. 

 

A good ICT-based PHR will deliver benefits to consumers in the following way. 

 

1. Organized information at one place in a digital form which can be accessed from anywhere, and easier 

to reach the right information related to health. 

2. The most recent information can be integrated with the past information giving a meaningful shape for 

appropriate decision-making. 

3. There is no fear of losing information as it is digitally available and accessible. 

4. In case of emergency, all the necessary information is instantly available without loss of time in 

treatment delivery. 

5. It would help avoid duplication of procedures and tests which would save time and money. 

6. The internet access would help to ensure updated information continuously. 

7. It would help to give reminders for doctor’s visits or vaccinations or the treatment plan. 

8. Opinions from various doctors can be sought from a distant place without being physically present on 

the basis of the most recent information. 

9. It would help doctors to make conferencing on the current information and give the most appropriate 

medical advice. 

10. Consumers are assured of full control and ownership of data and records, and can share them with a 

wide range of users.   

 

 

4. PHR – The ICT  Perspective 

Web-enabled PHR allow consumers to avail, access, arrange, and organize their lifelong health information, and 

make appropriate use of them whenever required. 
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The PHR service providers will have to evolve ICT infrastructure in order to meet with the consumer 

perspective about PHR. They will have to ensure the followings – 

 

1. Control and ownership of health records and information in the hands of consumers. 

2. Shareability of data with wide range of users at the will of consumers. 

3. Easy navigational support for gathering information speedily. 

4. Easy updation and uploading of data by the consumers themselves. 

5. Categorization of information which helps the doctors to browse and access fast and accurately. 

6. Security and privacy of information on the part of consumers. 

7. Encryption of data before outsourcing. 

8. Decision on the part of owner of data and records to encrypt files and whom to allow access to each file. 

9. Retention of rights by consumers not only to grant, but also revoke access privileges whenever required. 

10. Techniques for cryptographically enforced access control to outsourced data under multiple-owner PHR 

system. 

11. Attribute-based encryption, as each consumer can generate own set of ABE keys which help consumers 

to share PHR selectively among a set of users by encrypting the files based on a set of attribute, without 

the need to know a complete list of users. 

5. PHR – Social Governance 

ICT has immense potentiality to create synergistic value in integrating health information with medical advice. 

It makes such a useful information immortal as it remains in electronic form forever. The anywhere, anytime access 

with organized and meaningful information creates value to consumers as well as other users. However we are 

limiting our vision about PHR, in our discussion, to individual patients cum consumers and doctors and hospitals. 

Thus the PHR system under discussion is patient / individual – centric where the use of ICT related to an individual 

is important.  

 

If the PHR concept is further extended and made community-centric, then more synergy will flow from the 

concept which will benefit the society at large. The same PHR can be organized as a group / community / caste / 

religion or any other social segment with pre-determined criteria or parameters, the utility of such information will 

enhance in a bigger way. Government can channelize funds according to prevailing medical history of the 

community, and if required, can undertake health improvement programmes community-wise. This may seem to be 

a very complex task or almost impossible task, but manageability of such an idea can open up new horizons in the 

field of medical help to the society. The community-centric PHR can give signals of possible epidemics the society 

is to encounter which can act as a disaster management tool on the part of the government. The data with particular 

category of information can also find out prevailing deficiency in a community which can help the government to 

undertake a very focused health improvement programmes. Such community-based information management can 

help in organ transplantation where patients don’t have to wait for a long time in search of compatible donor 

partners. Government can revamp their budget allocation schemes and streamline the disbursement with a proper 

direction and expected results from the use of such funds. This would facilitate the research in a big way 

influencing on the societal medical upliftment.  

This will require huge efforts on the part of government to plan and implement a framework which would create 

data, and organize them in a manageable form. There is an immense potentiality underlying the community-based 

PHR idea which can transform the society which we can call PHR – A tool for Social Governance. 

 

It is undoubted that the social and organizational change implicated in the use of PHR will require significant 

cultural change in the process of delivery of medical service. It is going to create a challenge in ensuring safeguards 
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for information access to consumers as well as determining how best to manage large volumes of self-reported 

information within the limited time allocated to the clinical visit. 

 

When information related to health of an individual is collected and maintained with the help of ICT, it becomes 

an effective tool to track and share whenever required. PHR can play an important role to utilize health information 

in an efficient way with a scientific approach. Individuals engaging themselves in such activity of generation and 

maintenance of records and information turn into consumers of PHR. Doctors treating the patients can act as best 

vehicles to propagate the idea of PHR among patient-consumers. ICT will enable to construct a PHR system that 

enhances the functionality and semantic inter-operability of PHR data. The use of ICT will make the data access 

technology-driven which will make the entire system of PHR management efficient and relevant. If the PHR 

concept is further extended and made community-centric, then more synergy will flow from the concept which will 

benefit the society at large. There is an immense potentiality underlying the community-based PHR idea which can 

transform the society which we can call PHR – A tool for Social Governance. 
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Abstracts 

Routers have a shared links in the network, those links have a cost, this cost can be represented by a function of distance, 

bandwidth, traffic, delay, router processing time, performance and its speed. The paper deals with the problem of the optimal 

path routing, by applying the algorithm to reach a best result in choosing the optimal path among multiple paths selections, by 

reducing the needed time to deliver the data from point to point also by delimiting the number of hops to solve the issue of "SP" 

short path in MANET. Our paper is based on looking for the lower cost and less delay between source and destination based on 

the size of the message, by using genetic algorithm, as its important to achieve the shortest path routing with minimum delay. 

 

Keywords:MANET, Shortest Path, Genetic Algorithm, Routing, Minimum Delay; 

1. Introduction 

Ad hoc wireless network includes different mobile devices, those devices are described with least 

infrastructures, simple administration and setup, it was considered as a decentralized approach. Ad hoc mode 

allows the devices to communicate immediately in peer to peer function without any central administration or 

access points[1]. The ad hoc need's  started with the increase number of laptop users, smart phones ( Android & 

Apple), smart TV 's, media servers, moving users, outdoor places  etc, all of these need to a decentralize control or 

infrastructure, and all of these devices are used by major ratio of people also it considered as the most used by  

commercial and military potential. Ad hoc wireless considered as one kind of multi-hop relay, where message is 

passing through multi nodes to send it from source to destination. Multi hope wireless networks are represented by 

the information transfer which is carried between two nodes passing through intermediate nodes. [2] Ad hoc 

wireless can be considered as a wireless mesh network, it doesn’t need any infrastructure or centralized 

administration, a temporary network is formed by a collection of mobile devices without any fixed infrastructure.  

 

Routing in ad hoc considered as a high challenge, because of a decentralized control and the dynamic of the 

network, nodes are changeable because of the frequent moving of it, also all the nodes have the freedom to join or 

leave the network any time , as a result the routing table is frequently changeable ,also It adds  a complexity routing 

for the mobile nodes. Each node takes part in routing by sending & forwarding data to its neighbor node. The 

topology network is quick changed because of the frequent movement of the nodes. Ad hoc wireless routing 

protocols divided into proactive or reactive and hybrid  protocols which combines the first two protocols (proactive 



 Aswak 

©Elsevier Publications 2014  2 

& reactive). There is a major difference between[3] proactive & reactive protocol, the proactive protocol 

considered as a "Table Based", like DSDV, one of its features that routes already established before request is 

made so it spreads the route information over the entire network. Each protocol has its advantage & disadvantage, 

from its advantage routes are created without any delay, also it has a disadvantages one of them, it needs to a 

dedicated memory to save the long term routing information because of the long term overhead needs to maintain 

the routes. 

 

While the reactive protocol is considered as "on demand ", like DSR & AODV, routes are established after a 

transmission request is made. One of reactive advantage, it allows a flexible power scenarios, & it needs a less state 

in each node, but at the same time its disadvantage, it suffers from the  delay time gained by establishing a route 

before transmission. Hybrid protocol is a combination of both of reactive and proactive protocols by taking the 

advantages of the protocols like ZRP. Routing used by ad hoc is either to be through single path or multi path, 

single path is applied by using one path from source to destination, it needs to look for a new path in case the old 

one is failed[4], that why others prefer the multipath because it uses more than a path to forward data from source 

to destination as a result the load will be balanced on the paths also it will achieve higher tolerance in links failure.  

 

The performance of the communication in the network[14] depends on the routing quality, routing must be done 

by selecting the shortest path to transfer the data & information from source to destination within a specific &quick 

time, the shortest path selected by using an algorithm , to calculate the best and the shortest path and as a result the 

user can feel the speed and the performance of the network to satisfy his demands by reducing the delay time of 

data transmission. Routers have a shared links in the network, those links have a cost, this cost can be represented 

by a function of distance, bandwidth, traffic, delay, router processing time, performance and it's speed. The paper 

deals with the problem of the optimal path routing, by applying the algorithm to reach a best result in choosing the 

optimal path among multiple paths selections, by reducing the needed time to deliver the data from point to point 

also by delimiting the number of hops to solve the issue of "SP", short path. 

2. Literature Review 

Mobile ad hoc networking "MANET", is a self-organizing and self-configuring multi-hop wireless network. It 

includes a set of mobile hosts which can change from place to another easily without any constraints, MANET 

includes different protocols that can co-operate together to relay packets from node to another , also protocols job 

is to maintain and prepare a new path in case the last one failed or the nodes moved to another place or for any 

other causes. The performance of the routing considered as a one of the important issues in the network. W.Ahn 

and R. S. Ramakrishna [5] presented a new genetic algorithm approach concentrating on solving the routing path 

problem by reducing the path to shorter. Their approach focuses on chromosomes and it's genes, also they involved 

the crossover and mutation to reproduce a new generation of chromosomes, it was serving the routing issue with 

simple repair function. 

 

To improve the quality of the convergence rate, there is a search capability offered by Crossover and mutation. 

Also they  presented a population-sizing equation which helps in getting a solution featured with desired and 

required quality. It is based on the gambler’s ruin model, the equation has been boosted and popularize. The 

mentioned equation presents the size of the population, the quality of solution, the originality of the alphabet and 

the rest of the parameters of the offered algorithm. They used a simulation software to approve its ability/disability 

to achieve a better results in improving the optimality of routing paths, Computer simulations show that the 

proposed algorithm displays  a much better quality of solution (route optimality) and a much higher rate of 

convergence than other algorithms. A. C. Valera and K.G. Seah [6] presented  a new routing protocol called 

CHAMP (Caching and Multiple Path) routing protocol. CHAMP concept based on cooperative packet caching and 
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shortest multipath routing to raise down the packet loss because of usual route failures. As the simulations show 

that the  results of these techniques show the improvement of packet delivery, end-to-end delay and routing 

overhead. 

 

The optimized protocol was focused on the reducing of the packet loss cause of continuous route failures. 

TORA [12]it provides multipath routing although it suffers from inaccurate distance metrics for optimal routing, 

MDVA[13] is proposed  to enable multipath routing, although it shows that its more conventional for static 

network because of its proactive manner. also now reactive protocols, such as AODV [16] and DSR [15], have 

been used to support multipath routing [7], [8], [9], [10], [11]. Anjum A. Mohammed [17] developed a GA 

algorithm to improve the search of space solution more easily, he applied the simulation to show the differences 

between the DSR algorithm and the improved GA, it's clear that the developed algorithm is more accurate & 

effective than the first one in spite of the frequent changes of the Ad hoc nodes. Taoshen LI, Zhigang ZHAO and 

Zhihui GE [19], this paper tried to develop a based PSO algorithm in APSO to get a more accurate result in 

improving the optimal routing path by using multi parameters like cost, bandwidth, delay & loss of package, it 

approved that the speed of convergence was higher than Dijkstra algorithm. KulvirKaur&Sonia Goyal [20], they 

combined both of Genetic Algorithm & bio algorithm (PSO) in solving the issue of optimal path routing in 

MANET, they got a very satisfied solution by use it both, also they advice to combine those algorithms as it has a 

very good results in solving different issues in networking. T.Priyadharshin  [18] This paper offers a new routing 

protocol for mobile ad hoc network using genetic algorithm. The target is to get the optimal path during the 

transmission of the packets between source & destination nodes. By evaluating the fitness value for the minimum 

cost and  the fitness value of the minimum bandwidth metrics  applying optimal path from source to destination. 

Our paper will be based on this paper by looking for the lower cost and less delay between source and destination 

based on the size of the message, by using genetic algorithm, as its important to achieve the shortest path routing 

with minimum delay. 

3. Genetic Algorithm 

It's considered as a one of the professional global search &techniques, it's derived from natural environment, it 

imitates natural evolution process for getting a better results improving the optimization. GA This algorithm was 

created by James Holland in 1970, a genetic algorithm requires a chromosome presentation & a fitness function to 

evaluate the chromosomes. The algorithm is initiated with a set of solutions ( chromosomes) which is names as 

population, the solutions from one population is modified by selecting the population based on its fitness value 

function to  reproduce a new population (off springs). With intent to reach a close optimal solution to the problem, 

Expecting that the new population will give a better results than the old ones. 

3.1. Outline of the Basic Genetic Algorithm 

1. Start : Generate random population of n chromosomes , each chromosome represents a path as a string 

include the source &destination , the maxim\um length of chromosome is the count of nodes , also chromosomes 

considered as a positive integers. 

2. Fitness: Evaluate the fitness f(i) for each chromosome i in the  population. 

3. New Population: Create a new population by following the next steps: 

 a. selection: Choose two parent chromosomes from a population based on the suitable fitness value, 

hoping to get better solutions and to breed new offsprings. 

 b. Crossover: This step is done to modify the parents chromosomes, leading to a new different off 

springs  otherwise it will be a copy from the first, it represented by swapping of the parent chromosome to form the 

new child, as it shown in figure 1: 



 Aswak 

©Elsevier Publications 2014  4 












1

1

1

1
)1()()1().(

1
)(

li

j

li

j
jgijdgijgijcgi

if

 c. Mutation: It gives an opportunity to mutate a new offsprings at each locus in the chromosome, 

but sometimes it affects on the path to the wrong way if we keep mutating for all the chromosomes, its preferred to 

be used when the result of the consecutive iteration are fixed. 

 j. Accepting: Place the new offsprings in a new population. 

4. Replace: Use new generated population for a further run of the algorithm. 

5. Test:  If the end condition is satisfied then stop it and return the best solution in current population  

6. Loop: Go to step 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Cross over to Produce New Child. 

4. Stable Channel Based routing in MANET 

4.1 Fitness Function 

It's role is to evaluate the accuracy and the quality of the solution, our target in this paper to get a solution with 

minimum cost and minimum delay among all the possible solutions, as it's explained before this fitness function 

represents the path from source to destination. 

 

 

 

           (1) 

 . 

 

 

where: 

 f(i) = the fitness value for the chromosome I . 

 li = the length of chromosome I . 

               C   = the cost of the link between the source &destination . 

 gi(j)  = the gen node of the j
th

 locus in i
th

 chromosome. 

 D =the delay link which is based on message size from source to  destination. 
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Initiate population (pi ,po)   " pi= population generated, po= the improved  population " 

Initiate nodes (ys,yd)       "where the nodes belong to the zone, ys= source node, yd= destination 

node " 

Begin  

N=|P| ; 

For each node ys to yd 

Calculate the delay (d) on every node from ys to yd     "where (d) is a gene, depend on message   

size " 

End for 

Encode the (d) into chromosome i 

Where i={I1,I2,I3,…..,In} 
End for  

Procedure for computing fitness 

For each pi with minimum delay calculate 

 

f(i)= 1/∑li-1   Cgi(j).gi(j+1) +∑li-1  dgi(j).gi(j+1) 

j-1j-1 

repeat; 

do crossover for chromosome i 

i1 ;   "parent 1" 

i2 ;    "parent2" 

crossover(i1,i2) = (Ni1 , Ni2) 

do mutation Ni1 , Ni2 

Ni1= mutation (Ni1) 

Ni2= mutation (Ni2) 

Po=PoU {Ni1 , Ni2} 

Until po= |N| ; 

P =Po ; 

 

4.2 Routing Algorithm 

 

The above genetic algorithm performing the steps in this way. first a population of individual, P is created and 

new population Po improved. The algorithm with repeated iterations select individuals to breed a new one. 

Selecting first two parents, i1, i2 to produce two offspring. N1, N2 by using a crossover technique. Then mutants 

may be generated based on the iterations results, if the offsprings stayed similar no change then mutuation must be 

done to change the new offsprings. Crossover technique is done by swapping a random exchange of bits between 

two strings of the intermediate population. Mutation operator is flipping some of bits of new strings. 

5. Analysis 

It is predicted that the analysis represents the achieving a short path routing with least delay, we will suppose to 

create 12 node staring from (1-12), also we will apply the test on Matlab software, so at the start will generate 

population, then calculating the least delay path depending on different message sizes, then will choose the least 
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delay and encode it in the chromosomes, then with a count of iterations, will try to get an area with hi convergence, 

after reaching this will stop the algorithm and this area will present the SP routing, its predicted that this algorithm 

will speed up the delivery of messages & data in the networking because of choosing the SP routing, also will be 

more effective routing than other traditional routing algorithms like DSR, because will be less delay routing path. 

4.2 Screen Shots 

 a            b   

 

 

 

 

   

 

 

c            d 

 

 

 

 

 

 

 

Fig. 2. (a) Placing the nodes. (b) Selection of path. (c) Handoff Strategy. (d) Handoff Strategy. 

High performance, speed up the network, maintain the lost nodes of MANETS at a short time, can solve the 

multiple solution spaces, can identify the right path from multi path, easier than other by using simulation and 

software, doesn’t need for any math equations which lets it more easier and preferable than other algorithms, used 

by different cases. 
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6. Conclusion 

In the era of pervasive computing, MANET plays a major role among the choice of the devices which they 

prefer. Everyone is carrying a mobile device to where they go, so the trickiest part in the MANET environment is 

that to meet the challenges of routing among the wide range of moving (Ad Hoc) devices, thus add the 

complication in the design phase of the routing protocols and supporting technologies. The proposed system, 

Stable channel based routing with node-path handoff in Manet, proposes routing which takes ANFD and the 

Genetic Algorithm as a metric to select short but stable paths and uses handoff strategy for path maintenance. 
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Abstracts 

Members of today’s Net Generation routinely access information by going to the Internet. The use of technology enabled education and orienting 

with the rapid diffusion of information communication technologies (ICT) are things that can help teachers to feed the learners today. Learners 

today do not just simply asses and analyze. More importantly, they synthesize. The knowledge explosion triggered by the Internet has changed the 

education landscape dramatically.  Based on the extensive literature study conducted by the researchers, Hypothesis were proposed and tested. The 

researchers have chosen a descriptive research methodology and designed a questionnaire survey instrument to study the satisfaction level of the 

teaching faculty in Al Buraimi University College in using the SMART board. Suitable statistical units were used to test the association between 

some qualitative characters. Reliability test was used for scale development and it was found that the scale was reliable. Based on the Chi square 

tests carried out, the results were obtained and it was found that the Total Teaching Experience, Qualification and Age of the faculty members have 

a significant relationship on the satisfaction level in terms of using the smart boards.  Using correlation analysis, between various variables under 

study and that of the satisfaction level of the respondents in using Smart Board, it was found that there is a positive correlation between Total 

teaching Experience, Experience in Al Buraimi University College, Department Belonging to, Qualification of the respondents, and Age of the 

respondents. When the factor analysis was done, it was found that using Principal Component Analysis as the extraction method and Varimax as 

Rotation method that all the variables were reduced to five factors namely Easy to use, User Friendly, Interactive Tool, Student friendly and 

Effectiveness.   

Key Words:  Information Communication Technologies (ICT), synthesize, Knowledge explosion, landscape, qualitative characters. 

1. Introduction 

Millions of learners all over the world belong to the Net Generation.  These learners use computers and other digital media for 

entertaining, learning, communicating and shopping. These learners prefer interactive learning. This type of learning stresses the 

innovative approach. Discovery learning, student-oriented, materials are manipulated, videotapes, slides, computer aided instruction, 

Internet – these are all parts of the innovative approach. Members of today’s Net Generation routinely access information by going to 

the Internet. The use of technology enabled education and orienting with the rapid diffusion of information communication 

technologies (ICT) are things that can help teachers to feed the learners today. And because of the rapid advances in information 

communication technology, teachers should realize that education is not exempted to these advances.  

Learners today do not just simply asses and analyze. More importantly, they synthesize. They engage with information sources and 

other people on the Internet and then build and construct higher-level structure and mental images. This century’s learners are more 

adept at doing it by themselves. The knowledge explosion triggered by the Internet has changed the education landscape dramatically.  
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2. Review of literature 

The aim of this literature review is to identify key themes in current literature on using SMART Boards in classroom practice. This 

review consists of synthesis of research articles with SMART Boards and with education in general.  

Browder, Mims, Spooner, Ahlgrim-Delzell & Lee (2008)[1] present an investigation into methods of planning and implementing 

shared stories for three students (two males and one female) with multiple disabilities in their research “Teaching Elementary 

Students with Multiple Disabilities to Participate in Shared Stories”.  

Campbell and Mechling (2009)[2] present an investigation of observational and incidental learning of non target information in 

their research “Small Group Computer- Assisted Instruction with SMART Board Technology”. This research focuses on the 

effectiveness of teaching letter sounds to a small group of three students with learning disabilities using computer-assisted instruction 

with SMART Board technology.  

Vanderleer, 2007[3] have found that SMART Boards have been shown to be especially helpful with all students, specifically those 

with special needs or motor skill deficiencies. Many younger children have not yet developed all the fine motor skills necessary to 

operate a mouse. When using the SMART Board, a student’s finger becomes the “mouse” and he or she can move or touch anywhere 

on the screen. All students benefit from the use of interactive whiteboards as studies have shown that the use of an interactive 

whiteboard in educational settings parallels attributes of many different learning theories, such as “Constructivism, Behaviorism, 

Piaget’s Developmental Theory, Brain-Based Learning, Multiple Intelligences and Learning Styles” 

In a study by Hall and Higgins (2005),[4] investigators explored students’ attitudes toward whiteboards in the classroom. One 

student acknowledged the resourcefulness of an interactive whiteboard when he said, “Everything is accurate, like the shapes and 

everything. Before you had to get a ruler and draw it and you can’t get it exactly accurate”.  

This literature review has attempted to develop an understanding of the use of SMART Boards in order to understand if this 

technology can assist educators in designing lessons and activities in a classroom. 

3. Objectives and Hypothesis 

The objectives of the study are to: 

1) To study the satisfaction level of the teachers using Smart Class rooms 

2) To study the interactive nature of the Smart Class Room and its use as more than a glorified traditional class rooms and  

3) To compare the effectiveness of the Smart Class rooms with that of the traditional method of teaching among the teachers as per 

their experience. 

Based on the extensive literature study conducted by the researchers, the following Hypothesis have been proposed, which will be 

tested for their relevance and applicability during the course of analysis: 

H1:   Total teaching experience of the Faculty who have used Smart boards has a significant relationship with the satisfaction  

          Level. 

H2:  Teaching experience in Buraimi College of the Faculty who have used Smart boards has a significant relationship with the 

satisfaction level. 

H3:  Department affiliation of the Faculty who has used Smart boards has a significant relationship with the satisfaction level. 

H4:  Qualification of the Faculty who has used Smart boards has a significant relationship with the satisfaction level. 

H5:  Age of the Faculty who have used Smart boards has a significant relationship with the satisfaction level and  

H6:  Gender of the Faculty who has used Smart boards has a significant relationship with the satisfaction level. 

4. Research Methodology:  

According to Leary (1995), [5] there are distinct advantages in using a questionnaire vs. an interview methodology: questionnaires 

are less expensive and easier to administer than personal interviews, they lend themselves to group administration. And, they allow 

confidentiality to be assured. Robson (1993) [6] indicates that mailed surveys are extremely efficient at providing information in a 

relatively brief time period at low cost to the researcher. 

For these reasons, the researchers have chosen a descriptive research methodology and designed a questionnaire survey instrument 

to study the satisfaction level of the teaching faculty in Al Buraimi University College in using the SMART board. Since the research 

problem was well defined and all the variables related to the study are well established, the research fits well as a descriptive research 

design.  

4.1. Secondary Data  

 Although the nucleus of the present work is dependent on primary data, the study like any other research work uses some 

secondary data for better understanding of the study area. As for the secondary information, we have included the profile of the 

college where in this study was conducted.  
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4.2. Primary Data  

 Primary data has been collected from the respondents, viz., the faculty members who have used both boards namely White board 

and Smart board for their teaching purpose. The faculty members who have used both have been considered for this study so as to 

ensure that the advantages and disadvantages of both the boards could be obtained. Moreover, this study group also will throw some 

light on as to who prefers to get adapted to the changing methods i.e. from White board to Smart boards. 

4.3. Sample size and sample selection method: 

As mentioned earlier, the shift from White board to Smart board has taken place in the new campus and hence the sample size 

covers only those who have the experience of using both the boards. In order to select the respondents, judgement sampling under the 

non-probability method has been deployed. This criterion, according to the researcher, is the most appropriate one for the present 

study. What is important is the typicality and the relevance of the sample respondents to the study and not the overall 

representativeness to the population. Thus, it guarantees inclusion of the relevant elements in the sample.  Accordingly, Interview 

Schedules were administered to 30 teachers of the college  

5. Significance of the study 

Teachers need to reinvent their knowledge constantly. An Innovative way of teaching the class is make the learning fun and 

exciting. Entertainment now is a part of progressive learning environment. It keeps, holds or maintains in the mind of the learners for 

them to receive and to take into consideration all the knowledge being imparted. Indeed, entertainment has always been a profound 

part of the learning process. That is why the best teachers are entertainers. 

It is in this context that the authors have ventured upon this research area of studying the satisfaction level of faculty members 

delivering lectures by using both white board and smart board technologies  

6. Results and discussion 

Suitable statistical units were used to test the association between some qualitative characters and conclusions were drawn. To be 

specific, chi-square test, Correlation analysis, and Factor Analysis were applied to examine the association between variables and also 

to reduce the variables into suitable factors.  

 

6.1Reliability Test: 

 In order to test the reliability of the scale used for this study, reliability statistics namely cronbach’s Alpha test was administered 

and the end result as given in Table – 1 shows that the scale was reliable.  
 

 

                                                                                                  Table – 1: Reliability Test 

 

Cronbach’s Alpha     No. of items 

 

       .910                            22 

 

6.2Demographic Details 

Demographic details with respect to the respondents age, qualification, age, gender and experience in both total as well as 

specifically Al Buraimi University College are given in Table – 2. 
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                        Table – 2: Demographic Details 

Sl.No.       Variables                                            Factors                                     No.               %                     Total 

                                                                             

1                Gender 
Male                                             22                73.30 

22 100 
Female                                           8                 26.70 

8 

2                   Age 

18 – 29 years                                 1                  3.30 

1 

100 

30 – 41 years                                17                 56.70 

17 42 – 53 years                                  7                 23.30 

7 54 – 65 years                                  2                  6.70 

2 Above 65 years                              3                 10.00 

3 

3             Teaching Experience 

Total            1 – 4 yrs                     3                 10.00 

3 
100 

                     5 – 9 yrs                     4                13.30 

4                      10 – 14 yrs                 8 26.70 

8                Above 15 yrs                 15                50.00 

15 Al Buraimi   1 – 2 yrs                     9                30.00 

9 
100 

                      3 – 4 yrs                  13                43.34 

13                       5 – 6 yrs                    4                13.33 

4                       Above 7yrs               4                13.33 

4 

4             Qualification 

UG                                                   2                 6.60 

2 100 PG                                                 23                 76.70 

23 Ph D                                                5                 16.70 

5 

5              Dept. belonging to 

Business Administration &Acct    6               20.00 

6 
100 

Information Technology                7                23.30 

7 English Language and Literature   6               20.00 

6 Unit of Foundation Program          11              36.70       

36.70 1) Majority of the respondents i.e. 73.30% are male.  

2) Majority of the respondents i.e. 56.70% are in the age group of 30 years - 41years.  

3) Majority of the respondents i.e. 50% are having a total work experience of above 15 years. 

4) Majority of the respondents i.e. 43.34% have 3 years – 5 years of experience in Al Buraimi University College  

5) Majority of the respondents i.e. 76.70% are having PG qualification. 

6) Majority of the respondents i.e. 36.70 are from Unit of Foundation Program 

 6.3Testing of Hypothesis: 

Based on the Chi square tests carried out, the results obtained to help us to reject or accept the hypothesis are being depicted in 

Table – 3.  As per the table, it can be concluded that the Total Teaching Experience, Qualification and Age of the faculty members 

have a significant relationship on the satisfaction level in terms of using the smart boards.   

 
                                    Table – 3: ‘Chi Square Test 

Variables Teaching Experience Department        Qualifications         Age          Gender 

Belonging to  

                         . 

 

 

Total         Al Buraimi 

 

Chi Square              21.886           2.228                            31.461                    35.763                  17.487          22.868 

 

 

Df                          6                        6                                  6                              4                          8                   2 

 

 

Asym.Signi           .001                 .898                              .749                            .037                     .043              .026 
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6.4 Correlation Analysis: 

 The output of the analysis with respective to correlation between various variables under study and that of the satisfaction level of 

the respondents in using Smart Board is being depicted in Table – 4. The correlation between Total teaching Experience, Experience 

in Al Buraimi College, Department Belonging to, Qualification of the respondents, and Age are positively correlated with the 

satisfaction level of the respondents.  
                         Table – 4: Correlation Table 

Variables Teaching  Experience Department Belonging to    Qualifi          Age            Gender 

Total      Al Buraimi 

 

Satisfaction 

 

 

 

.372               .229                                            .113                        .237            .403           -.042 

 

 

Sign. (2 - tailed) 

 

 

 

.043              .224                                               .552                      .208            .027.           825 

 

N                                 

 

   30              30                                                   30                           30            30              30 

 

6.5 Factor Analysis: 

High value of KMO (.544 > .05) of indicates that a factor analysis is useful for the present data. The significant value for Bartlett’s 

test of Sphericity is 0.000 and is less than .05 which indicates that there exist significant relationships among the variables (Table-1). 

The resultant value of KMO test and Bartlett’s test indicate that the present data is useful for factor analysis. 

 
                                               Table – 5: KMO and Barlett’s Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy                                                     .544 

Barlett’s Test of Sphericity Approx. Chi – Square                                     489.940 

Df.                                                                  253 

Sig.                                                                 .000 

  
 The statements with respect to the experience of the respondents with the use of Smart Board were subjected to Factor analysis 

using Principal Component Analysis as the extraction method and Varimax as Rotation method and the end output of the same is 

reproduced in Table – 6. All the variables were analyzed and reduced to FIVE factors namely Easy to use, User Friendly, Interactive 

Tool, Student friendly and Effectiveness.     
                                                   Table – 6: Component Transformation Matrix 

Component                                           1                        2                     3               4                 5 

1                                                         .667                      510            .438             290         .136 

.66 2                                                         -5.84                    -018           .388             .631         .331 

-.584 3                                                          -3.14                  .812           -.490             .018         .031 

4                                                          .187                    -.158         -.391             .697         -.549 

5                                                          .284                    -.233         -.514             .177         .755 

7. Findings    

 In this study 73.30% of the respondents are male.  56.70% of the respondents are in the age group of 30 years - 41years. 50% 

% of the respondents are having a total work experience of above 15 years. 43.34% % of the respondents have 3 years – 5 years of 

experience in Al Buraimi University College 76.70%% of the respondents are having PG qualification and finally, 36.70% of the 

respondents are from Unit of Foundation program. Suitable statistical units were used to test the association between some qualitative 

characters. Reliability test was used for scale development and it was found that the scale was reliable. Based on the Chi square tests 

carried out, the results were obtained and it is concluded that the Total Teaching Experience, Qualification and Age of the faculty 

members have a significant relationship on the satisfaction level in terms of using the smart boards.  The output of the analysis with 

respective to correlation between various variables under study and that of the satisfaction level of the respondents in using Smart 
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Board, it was found that there is a positive correlation between Total teaching Experience, Experience in Al Buraimi College, 

Department Belonging to, Qualification of the respondents, and Age of the respondents. High value of KMO indicates that a factor 

analysis is useful for the present data and accordingly, when the factor analysis was done, it was found,  using Principal Component 

Analysis as the extraction method and Varimax as Rotation method that all the variables were reduced to five factors namely Easy to 

use, User Friendly, Interactive Tool, Student friendly and Effectiveness.     

8. Recommendations/suggestions 

As per the perceptions of the academicians, with whom the researchers have interacted, are of the opinion that Smart Boards are 

great for demonstrations. In the survey, many technology teachers and specialists reported enthusiasm for the board in staff 

development or computer class to show students how to use a particular application. This research indicates that students respond to 

displays where color is employed, and marking can be customized both in the pen and in the highlighter features to display a number 

of different colors. The Smart board can accommodate different learning styles and the learners can benefit from touching and 

marking at the board, audio learners can have the class discussion, visual learners can see what is taking place as it develops at the 

board. 

9. Conclusion 

Presentation tools are increasing in popularity for educators who want to share ideas and information with large or small groups of 

students. Interactive applications are in demand for educators who want to involve their students in learning with technology. The 

electronic interactive whiteboard is a device that combines both of these attributes offering shared learning experiences for large or 

small groups, as well as for distance learning. The study showed statistically significant improvement in student attitudes towards 

both using computers in instruction and towards writing instruction. The survey results indicated a high degree of satisfaction from 

educational leaders ranging from early elementary to academic settings. 
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Abstracts 

Many researchers have been studying the way that our minds function in making decisions. Nowadays Information 

Communication Technologies (ICTS) have the potential to impact theses researches in many aspects. This paper 

proposing a tool called SQL-DSS that was used to support both students and educators  in making decision during 

problem solving of a certain context. SQL-DSS provides learner with many features that could help them during 

problem solving. It formats and presents the required knowledge in a way that facilitates learner decision about the 

required information and strategy to solve the given problem. In addition, the tool records learner attempts to solve 

certain problems. Therefore, educators can study and analyse students’ decision during problem solving. The study 

revealed that both students and teachers appreciate the tool features. Moreover teachers were able to recognize the 

students’ strategies that applied to solve the problem along with students’ errors type and frequencies.   
 

 

Keywords:Decision, System, Knowledage, Problem-solving; 

1. Introduction 

There is a need for a proper information system for aid human in decision making [1]. Computer scientist and 

designer are putting a lot of efforts in understanding people human behaviour. Decision support system was 

discussed in medical education [2, 3] .However, in Computer Science education (CSE) lack the research that focus 

on decision support system. Studying the nature of CSE, it is possible to say that CSE spans educational research, 

Computer Science (SC) research and other research areas such as Physiology. According to Almstrum et al. [4]:  

“Too much of the research in computing education ignores the hundreds of years of 

education, cognitive science, and learning sciences research that have gone before us”. 

(pp. 191-192) 

This paper, as with all research designed in CS education, is in part based on investigation of principles in CSE [5], 
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[6], [7],  [8], [9], [10], [11], [12-14]. These studies focus on the different research areas in CS education using 

different methodologies. In addition, cognitive science and linguistics research are considered as well. Here, we are 

focusing in problem solving skills that we believe many students lack. During problem solving, students have to 

take many decisions. The questions that need answer: (1)Is there any tool or teaching method that guides students 

decision? (2)Is there any tool or teaching method help educators to understand student’s decision, therefore can 

assess their understanding? 

 

Decision making is the most common kind of problem solving [15]. It is also an important component skill in other 

more ill-structured and complex kinds of problem solving, including policy problems and design problems. There 

are different kinds of decisions, including choices, acceptances, evaluations, and constructions.[15]. 

 

To answer the above two questions, we are proposing SQL-DSS as a tool to facilitate communication and the 

processing and transmission of information by electronic mean, focusing mainly on learner decision during 

problem solving process and educators during the assessment stage. The tool captured students responses and 

tracked response times. Hence, all participants’ codes or commands were recorded during problem solving. In 

addition, the tool provides all instruction and training materials that should help students in making the right 

decision. In this paper the tool was used to teach students structure query language (SQL). It allows them to 

practice and solve problems. Here, the focus is on the student’s attempts or codes during problem solving and 

tracking their strategies in solving two questions in a limited period of time.  Before descripting our tool, an 

overview about the available tool in the same context is given in the next section.  

 

2. Teaching and Learning Tools 

 There is various software packages available that were developed specifically for supporting novices learning in 

CS. SQL-DSS is designed, implemented and tested in learning Structure Query Language SQL.  

There are many tools used to teach computer languages in general and SQL in specific. Here is the focus on those 

tool used to deliver SQL knowledge and skills. However, there is no tool that focuses on recording students 

strategies in problem solving. Some of the tools focus on delivering SQL concepts and learning how the related 

queries are executed through examples and tutorials. They support students learning through interactive examples, 

demonstrating the basic concepts of SQL. These examples are often created based on multimedia technology 

[16].The other type of tools support learning-by-doing: offering students SQL problems and evaluating their 

solutions [17-20]. Recently, new tools were developed to support both learning and practicing such as SQL 

Exploratorium [16]. One can conclude that, in terms of the knowledge provided by the tools, different tools 

provide different knowledge. However, for a tool that aims to help students to improve their skills in learning SQL 

there is no such a tool, the proposed tool should provide learners with all kinds of knowledge students need to 

make the correct decsion in solving a question. Students skills and abilities to solve query need to be delivered to 

students efficiently. Some of the tools such as AsseSQL and SQLator use heuristic methods to evaluate queries 

entered by students. This involves executing the submitted query on a test database, and comparing the output with 

that of the query included in the definition of the problem. It is possible for students to cheat by creating simple 

queries that produce the desired output for the given database instance, which cannot be generalized to all instances 

of the database. Thus, learners cannot build abstract knowledge and therefore knowledge transfer is not possible to 

achieve. Moreover, many of these tools do not guide students to solve questions through the desired stage. 

Therefore, a problem solving strategy is not supported by the tools and students may solve the question by trial and 

error.  

Feedback on students’ problem solving strategies is essential to improve students understanding and ability to 

solve other questions in similar contexts and then later in different contexts. Thus, students’ high skills can be 

achieved. Unfortunately, some of these tools do not provide adequate feedback on students’ problem solving 

strategies nor guidance in how the question should be solved. Therefore, it is essential to suggest a tool that tracks 
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learner strategy during problem solving. Next section describes the enhancement proposed tool from students’ 
perspective.  

3. Expert verse novice decisions during problem solving 

Cognitive process, is extremely a complex process [1] where human need to process information.  How do people 

decide? Are there any models available that can explain the decision making process? Simon’s decision-making 

model [21] is considered in our study. The model consists of three stages: (1) problem identification and data 

collection. (2) Identification and planning for alternate solution,(3) selection of a solution from multiple 

alternative, implementing and monitoring.  To design a tool that guide students decision during problem solving, it 

is essential to understand the process from expert perspective as well as novices bearing in mind Simon’s model. In 

view of how experts solve a problem (what kind of decision they make) and relating it to students who lack the 

knowledge and skills actions indicates the nature of the gap between expert and novice (see Fig 1). Students clearly 

lacked the knowledge and skills required to solve novel problems. Thus, the decision on which approach to solve 

the given problem is limited. This, then, is where more effective tool needs to guide students to the right decision.  

 

 

Fig 1:  Typical Expert Actions (left) and Novice Actions (right) [22] 

This analysis allowed us to determine what kind of decisions are taken or required to solve the given problems. We 

were also able to determine how the information should be presented to students i.e. what the optimal sequence of 

information. In our previous research [22] see Fig (1) we discussed the following: (1) Experts start solving the 

problem by re-formulating the problem and determining its context using the data model , this is stage on in Simon’s 

model. (2) Expert knowledge is structured, connected and abstract this is stage 2 in Simon’s model and stage 3 could 

be presented as (3) Knowledge about the consequences of applying concepts “impact-of-solution”.  

 

In light of our previous studies [22-24], Simon’s model  SQL-DSS is designed, implemented and evaluated. The 

system designed to include all the required knowledge to support student’s decisions (see Fig 1 left). Basic and 

advanced concepts was presented using Pattern approach [23, 25, 26]. Structured Schema, however was presented in 

term of using checklist approach and visualization approach (in our example we used ERD) this aim to guide student 

to identify and plan alternate solution and finally implementing the solution.  Next section shows the SQL-DSS from 

students perspective.  

 

4. SQL-DSS from students view 

There is various software packages available that were developed specifically for learning and practicing SQL 

query formulation skills and these were discussed earlier. The reviewed tools guide this research towards designing 

Solution  
Solutio
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a new tool that overcomes the highlighted issues in. The tool was designed on Netbeans platform.  Moreover, when 

learner are given a complex problem to write, they are up against three main difficulties: faulty memory,  

 

 

 

 

 

 

 

 

 

 

Fig 2: SQL-DSS main windows 

distraction [27]and flawed awareness of their own competence. SQL-DSS offer students the needed information 

form the database such as the list of tables’ name, the columns in each table and the identifier of each table (see 

Figure 2). Thus students do not need to remember or search for such data. 

In addition, SQL-DSS offers query submission and outcome windows. More than one outcome window can be 

display at a time. Hence, he\she can make an easy decision when a comparison between more than one executed 

solution.  

There are five main windows (see Fig1):  problem\question, Checklist, Data modelling, SQL Developer and the 

output window.  Student can use and make decision in learning the given question in Window 1. In the beginning, 

the participant can navigate the question that he/she is going to answer. Then, through another frame, a checklist 

can be used to select the appropriate knowledge to help in solving the selected question. Checklists are one of the 

powerful method in making the decision [28] [27]. Since, the expert in query writers skip crucial steps. A checklist 

approach provides protection against such failure.  

Then, participants can then open another window which is a “pdf” file of the related document which is SQL 

lecture notes. By this time, they have different options to those windows, specifically to: minimize, close, or 

change position such as making them as a side window. Once the learners are ready to solve the question, they can 

connect to the database, generate ERD diagram automatically from the related schema and open SQL command or 

developer window. 

The SQL-DDS tool also provides students with an Entity Relationship Diagram (ERD) of the database structure as 

one of the most important feature in making the correct decision which are related to the relation database. 
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Fig 3: SQL-DSS provide databases information easily 

It is clear that SQL-DSS support learner from many perspectives. Next section shows how the tool could help the 

teacher to assess learner knowledge and understanding. 

5. SQL-DSS from Educators View 

SQL-DSS is an application for gathering, sorting and analysing students’ attempts to solve the given problem. It 

aims to help educators to make better decision about students’ knowledge and skills. 

Evaluating students’ knowledge and skill during problem solving Problem solving has been a focus of science 

educators for many years [29-31]. There is much research that recommends incorporating problem solving as a 

primary process of teaching and learning [24, 32-36]. SQL is one of the language students learn in computer 

science field that seem to be particularly challenging to learn [2, 9, 13, 14, 17, 27, 30]. In [1] we reported on an 

investigation that isolated and identified the possible reasons for this apparent difficulty. To understand these 

difficulties we thought that we needed first to understand exactly what strategies novices deploy during this phase.  

In SQL-DSS the executed queries are saved in the tool. Then, queries were collected and classified according to 

the related question (see Fig 2). Each given solution was evaluated and all the attempts to solve the problem are 

recorded.  

 

 

 

 

 

Fig 4: A Snapshot of the Collected Queries from the Tool 
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We can conclude by saying that the tool acts as a front-end client to the database server. This could help in 

assessing students from the following perspectives: 

- Learner knowledge in the examined area and how it was applied in a given context. 

- Learner problem solving skills. By examine the strategy that is applied by learner. 

- Specifying the occurrence of some specific errors which will guide teacher in identifying the most 

difficult concepts.  

5. Future study  

The current version of SQL-DDS does not provide an automatic analysis of learner attempts. We are planning to 

add error classification strategy that is based on pedagogical theory. Moreover, decision tree is going to be 

implemented as an error classification method.   

6. Conclusion  

SQL-DDS facilitate problem solving and guide instructors in assessing learners’ knowledge and skills. It guides 

learners through providing them with the needed knowledge such as problem identification and data gathering. In 

addition it supports student to identify and plan for alternate solution. Selection of a solution from multiple 

alternatives, implementing and monitoring are supported by SQL-DSS. On the other hand, the proposed tool 

provides the instructors with all leaners attempts. Theses attempts to solve the given problem help in analysing the 

learners’ strategy and highlighting the errors.  

References 

1. JANAKIRAMAN, V.S. and K. SARUKESI, DECISION SUPPORT SYSTEMS2008: PHI Learning. 

2. Hunt, D.L., et al., Effects of computer-based clinical decision support systems on physician performance 

and patient outcomes: a systematic review. Jama, 1998. 280(15): p. 1339-1346. 

3. Goodman, L.S., Goodman and Gilman's the pharmacological basis of therapeutics. Vol. 1157. 1990: 

Pergamon Press New York. 

4. Almstrum, V.L., et al., Challenges to computer science education research. SIGCSE Bull., 2005. 37(1): p. 

191-192. 

5. Comer, D.E., et al., Computing as a discipline. Commun. ACM, 1989. 32(1): p. 9-23. 

6. Stasko, J., et al., Models and areas for CS education research. SIGCSE Bull., 2001. 33(1): p. 388-389. 

7. Berglund, A., et al., Learning educational research methods through collaborative research: the PhICER 

initiative, in Proceedings of the tenth conference on Australasian computing education - Volume 782008, 

Australian Computer Society, Inc.: Wollongong, NSW, Australia. p. 35-42. 

8. Kinnunen, P.i., V. Meisalo, and L. Malmi, Have we missed something?: identifying missing types of 

research in computing education, in Proceedings of the Sixth international workshop on Computing 

education research2010, ACM: Aarhus, Denmark. p. 13-22. 

9. Joy, M., et al., Categorising computer science education research, in Education and Information 

Technologies2009, Springer Netherlands. p. 105-126. 

10. Pears, A., et al., Constructing a core literature for computing education research. ACM SIGCSE Bulletin, 

2005. 37(4): p. 152-161. 



Author name  

3  © Elsevier Publications 2014   

11. Pears, A., et al., A survey of literature on the teaching of introductory programming. SIGCSE Bull., 2007. 

39(4): p. 204-223. 

12. Almstrum, V.L., et al., Challenges to computer science education research. SIGCSE Bull., 2005. 37(1): p. 

191-192. 

13. Perrenet, J., Differences in beliefs and attitudes about computer science among students and faculty of the 

bachelor program. SIGCSE Bull., 2009. 41(3): p. 129-133. 

14. Holz, H.J., et al., Research methods in computing: what are they, and how should we teach them? 

SIGCSE Bull., 2006. 38(4): p. 96-114. 

15. Abramovici, M., M.A. Breuer, and A.D. Friedman, Digital systems testing and testable design. Vol. 2. 

1990: Computer science press New York. 

16. Brusilovsky, P., et al., Learning SQL Programming with Interactive Tools: From Integration to 

Personalization. Trans. Comput. Educ., 2010. 9(4): p. 1-15. 

17. Raadt, M.d., S. Dekeyser, and T.Y. Lee, Do students SQLify? improving learning outcomes with peer 

review and enhanced computer assisted assessment of querying skills, in Proceedings of the 6th Baltic 

Sea conference on Computing education research: Koli Calling 20062006, ACM: Uppsala, Sweden. p. 

101-108. 

18. Sadiq, S., et al., SQLator: an online SQL learning workbench. SIGCSE Bull., 2004. 36(3): p. 223-227. 

19. Mitrovic, A., Learning SQL with a computerized tutor. SIGCSE Bull., 1998. 30(1): p. 307-311. 

20. Kenny, C. and C. Pahl, Automated tutoring for a database skills training environment. SIGCSE Bull., 

2005. 37(1): p. 58-62. 

21. Simon, H.A., et al., Decision making and problem solving. Interfaces, 1987. 17(5): p. 11-31. 

22. Al-Shuaily, H., SQL Pattern Design, Development &evaluation of its efficacy, 2013, Glasgow University. 

23. Al-Shuaily, H. and K. Renaud, SQL Pattern Design and Development, in (submitted for review). 

24. Al-Shuaily., H. Analyzing the Influence of SQL Teaching and Learning Methods and Approaches. in 10th 

International Workshop on the Teaching, Learning and Assessment of Databases. 2012. UK, London 

Higher education Academy  

25. Al-Shuaily, H. and K. Renaud, SQL Pattern Organization and Presentation  

 (submitted for review). 

26. Al-Shuaily, H. and K. Renaud. SQL PATTERNS A NEW APPROACH FOR TEACHING SQL. in 8th 

International Workshop on the Teaching, Learning and Assessment of Databases. 2010. 

27. Gawande, A., The checklist manifesto: How to get things right2010: Profile Books. 

28. Scriven, M., This memo covers some of the basic features of checklists and their application in evaluation, 

but it does not claim to exhaust their logic or methodology. 2000. 

29. Reif, F., Teaching problem solving. The Physics Teacher, 1981. 

30. Heller, P., R. Keith, and S. Anderson, Teaching Problem Solving Through Cooperative Grouping (Part 1): 

Group Versus Individual Problem Solving. MAA NOTES, 1997: p. 159-172. 

31. Baiocco, S.A. and J.N. DeWaters, Successful College Teaching: Problem-Solving Strategies of 

Distinguished Professors1998: ERIC. 

32. Linn, M.C. and M.J. Clancy, The case for case studies of programming problems. Communications of the 

ACM, 1992. 35(3): p. 121-132. 

33. Bonar, J. and E. Soloway, Preprogramming Knowledge: A major source of misconceptions in novice 

programmers. Human-Computer Interaction, 1985. 1: p. 133-161. 

34. Ismail, M.N., et al., Instructional strategy in the teaching of computer programming: A need assessment 

analyses. TOJET, 2010. 9(2): p. 125-131. 

35. Gray, P.H., A problem-solving perspective on knowledge management practices. Decision Support 

Systems, 2001. 31(1): p. 87-102. 

36. Aamodt, A., A knowledge-intensive, integrated approach to problem solving and sustained learning. 

Knowledge Engineering and Image Processing Group. University of Trondheim, 1991: p. 27-85. 

 



 Author name  

© Elsevier Publications 2014   8 

 



Proceedings of "The 2nd International Conference on Applied Information and Communications 

Technology" - ICAICT 2014 

 

ISBN: XXXXXXXXXXXX 

 

 

 

© Elsevier Publications 2014   

Automatic Whiteboard Eraser 

Madhava Prabhu S
a,*

, Chandrashekar R
a
, Zahir Khalfan Saif Al-Kemyani

a
, Nagesh K N

a 

aMiddle East College, Knowledge Oasis Muscat, Al Rusyal, Sultanate of Oman 

Abstracts 

Teaching and learning in an education environment have been done over the years by writing on boards. The whiteboards are 

interactive solutions between the presenter and the learner. They are quite commonly used in different sectors and applied in a 

wide range of services like academics, corporate meetings, conferences etc. The whiteboards are used as a medium to share 

information and knowledge within a group. Over the years different methods of cleaning boards have been developed in the 

past. In this paper, we will discuss about a system to erase the writing on whiteboard automatically. The whiteboard eraser is 

controlled wirelessly through an Android smart phone using the Bluetooth feature of it. The system is designed using 

PIC16F628A microcontroller. 

 

Keywords: Whiteboard; Bluetooth;microcontroller;Android smartphone;servo motor;teaching and learning 

1. Introduction 

The materials used in teaching and learning have been advanced as the technology progressed [1]. White boards 

are the modern day chalkboards. They are dust-free, powder-free, and more sanitary. With the use of multi-colored 

markers, presentations and lectures can be enhanced and made more attractive and attention-grabbing [2, 3]. The 

increasing popularity of whiteboards is because of their ease of use. They provide a large writing space and any 

information that is no longer needed can be easily erased [4]. To facilitate effective and efficient teaching with 

white boards, different methods of cleaning the boards have been employed in the past. Traditional technique of 

erasing the whiteboard is slight tedious and time consuming especially when the notes are numerous and dense. 

The cleaning will be not with that quality and some remain from the previous remnants. Moreover, the user’s hand 

can be dirtied by the erasure process. Elderly and handicapped people too face difficulties to wipe the board 

manually.  As an example of technology impact on education, we have discussed a simple system to save time and 

effort in education and corporate setting [1]. An automatic whiteboard eraser will wipe the writings on whiteboard 

automatically with a single click. The eraser is wirelessly controlled via Bluetooth mechanism. The movement of 

the eraser is made vertically and horizontally that leads to move it in four directions Up/Down and Right/Left, as 

well as clearing the entire board. Such a system would help elder faculties who might not be physically fit to erase 

large amounts of whiteboard surface. This leads to make the erasing process simple, fast, easy and reliable to all.  
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The comforts of adding the new emerging mobile technology is also featured in this approach. Android is a very 

familiar word in the world today. The Android Mobile Phone Platform by Google becomes more and more popular 

among software developers, because of its powerful capabilities and open architecture. Android has got a rich 

connectivity options, including Wi-Fi, Bluetooth, and wireless data over a cellular connection. The users can 

browse, download and update apps published by Google and third-party developers through the play Store 

application.  In this paper, we have presented the use of Bluetooth SPP (Serial Port Profile) application of android 

to control whiteboard eraser. 

2. Related Work 

In this section, we brief about the earlier works related to the automation of whiteboard cleaning. 

Whiteboard cleaning task by imitation using orthogonal basis functions and template matching is discussed in 

[1]. The trajectories addressed in this paper are related to whiteboard cleaning task in which a three DOF robot arm 

learns to clean a whiteboard in various situations by imitation. The work discussed in [2] is about an autonomous 

erasing climbing robot. It is mounted on the whiteboard by neodymium magnets that works continuously and 

swaps the board row by row until it switched off. The idea in [3] is to use RF to control DC motorized cleaner for 

whiteboard. In this approach, once the system receives an input from the remote control, the movement of the 

cleaner was monitored in accordance to the request. 

3. System Description 

We have discussed a new approach which focuses on the outcome of the possible combination of Android and 

microcontroller. The general block diagram of the system is shown in figure 1. The system mainly consist a 

Bluetooth transceiver module. This detects the input from the operator’s Bluetooth SPP app and feeds it to the 

microcontroller for modulation and generating PWM to run the motor in accordance to the inputs situations. 

 

 

Fig. 1 Block diagram of Bluetooth controlled whiteboard eraser 
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3.1. Microcontroller  

The control module is built with the microcontroller IC. To make sure all the system operate successfully, 

deciding the type of microcontroller is important task. PIC microcontroller is used as a central processor because 

its capability to operate without other external components due to all necessary peripherals is already built inside 

the chip. Thus it reduces time and space required to construct the system. Therefore, we propose a low cost 8-bit 

PIC 16F628A microcontroller as a central controller of our system. This is a Flash-Based, 8 Bit CMOS chip with 

Nano Watt Technology developed by the Microchip Technology Inc. This is an 18 pin DIP microcontroller which 

has 20MHz operating speed with internal oscillator of 4MHz. It has total 35 instructions, complemented by large 

register set. PIC 16F628A is very versatile because if its low cost, low power, high performance, ease of use and 

I/O flexibility. It also generates the Pulse Width Modulation to control the duty cycle of the servo motors 

according to the input commands. 

3.2. Android Phone with Bluetooth SPP application 

Technology is all about efficiency. As technology has advanced things have become simpler. The Bluetooth 

SPP application is a simple yet effective way for the Bluetooth client communication tools. The application takes 

care of initializing the handset's Bluetooth for SPP protocol and also provides options to search for Bluetooth 

devices and sync with them. Once the mobile is paired with Bluetooth module of microcontroller, then the 

commands can be transferred for controlling the movement of the eraser. The data received by the Bluetooth 

module from Android smart phone is fed as input to the controller. The controller acts accordingly on the servo 

motors. The eraser can be made to move in all the four directions using the Android phone. The direction of the 

eraser is indicated using LED indicators of the system. 

3.3. Bluetooth module RN-41 

Bluetooth is a technology developed to eradicate the need of wires to communicate among different devices. 

Bluetooth is a wireless technology which has been a major innovation in world of technology as it has made the 

communication fast, robust and easy [7]. RN-41 is a class 1 Bluetooth Module developed by Roving Networks It 

can work using the SPP and HCI protocol for UART connection interface. This device is capable of establishing 

connection with any Bluetooth device and can connect to any microcontroller for the exchange of serial data. It has 

a range of 100 meters and is capable of transferring data at the rate of 1200 bps to 921Kbps. MikroElectronika has 

implemented it in an accessory board called as Bluetooth Click which can be used with minimum configurations 

and settings. 

3.4. Servo motor SM-S4303R 

The servo motor is a specialized motor that may be commanded to turn to a specific position [8]. The SpringRC 

SM-S4303R is one of the few servos designed specifically for continuous rotation. It has a maximum rotation 

speed of 54 RPM and it converts the standard RC servo position pulses to continuous rotations speed.  This servo 

can be directly connected to the I/O pins of a single microcontroller without any additional electronics. Servos are 

controlled by sending an electrical pulse of variable width, or pulse width modulation (PWM), through the control 

wire. The PWM sent to the motor determines position of the shaft, and based on the duration of the pulse sent via 

the control wire; the rotor will turn to the desired position. PWM is a powerful technique used to generate analog 

voltage using digital signals. PWM signals are ON-OFF signals, whose ON duration are changed according to our 

requirements. The length of the pulse corresponds to the angle the motor turns to. Two servo motors have been 

used for controlling the movement of the eraser to Up/Down and Right/Left.   
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4. System design and implementation 

In this section, we will discuss about the schematic diagram of the system, design aspects, simulation, testing 

and implementation of the prototype. Table 1 shows the different command from the android phone and the 

corresponding movement of the eraser. 

     Table 1.List of commands from android phone 

Sl.No Commands Possible Response from the eraser 

1 

2 

UP 

DOWN 

Move up  

Move down 

3 LEFT Move left 

4 

5 

6 

RIGHT 

POSITION 

CLEAR 

Move right 

Move to default position 

To clear the entire board 

 

The snapshot of the Bluetooth SPP app from android phone is shown in figure 2. The keys can be customized as 

per the requirement. Once the android smart phone is paired with the Bluetooth module of microcontroller, the 

movement of the eraser can be controlled as per the commands tapped by the operator. Every key tap on the 

android phone is acknowledged by a LED blink.  

 

 

Fig. 2 Snapshot of Bluetooth SPP app  

The overall functioning of the automatic whiteboard eraser is explained by the flowchart shown in figure3.  
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Fig. 3 The system Flowchart 
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The clear key is used to clean the entire writings on the whiteboard by a single click. When the microcontroller 

detects the clear key, it moves the eraser to the default position. Then it will start moving the eraser to the right. 

Once the eraser reaches the limit, it will move down by one step and keeps moving in left direction. After reaching 

the extreme limit, it moves down by one step and starts moving to the right. The eraser is made to repeat these 

movements until it reaches the end of the board.  Every time the eraser reaches the edge of the board, the limit 

sensor detects it and sends a signal to the controller unit which causes the motor shift for controlling in the desired 

direction. 

4.1. Circuit Description 

The schematic diagram of automatic whiteboard eraser based on Bluetooth technique is shown in the figure4. 

The PIC16F628A microcontroller is connected with two servo motors, limit sensors to detect the edge of the 

whiteboard, virtual terminal indicating the Bluetooth transceiver, LED to acknowledge the key tap on the android 

smart phone and voltage regulators to power up the discrete components. 

 

              

Fig. 4 The Schematic diagram of automatic whiteboard eraser 

The controlling device of the whole system is a Microcontroller. The system will be ready to receive the 

commands after pairing it with the android smartphone via bluetooth. The input command will be send to the 

microcontroller and it will respond according to it by controlling the movement of servo motors. The eraser is 

mounted on the whiteboard, which is connected to two servo motors. Basically, the rotation of the servo motors are 

through the PWM produced by the mocrocontroller. There are total 6 commands have been designed. Depending 

on the input command, the corresponding servo motor will be activated. The rotation of the servomotor in 

clockwise and counter clockwise results in up/down  and right /left movement of servo motors connected to I/O 
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pin RA0 and RA1 respectively. Generally, the length of pulse determines the direction of movement of servo 

motors. This is explained with the help of figure5 shown below. The microcontroller is programmed to generate 

pulses of 1ms for rotating the servo motor in counter clockwise and 2ms for clockwise. Adequate pulses are sent as 

per the need.  

 

 

Fig. 5 Pulse width and direction of servo motor   

Two limit sensors are positioned at the two extremes of the board. One for the horizontal movement and the 

other one for the vertical movement and they are connected to RB6 and RB7 pins of the microcontroller. The time 

when the eraser reaches the extreme of the board and hit one of the sensors, it causes triggering of the another 

motor, hence the direction of eraser will be altered.  

A 12V battery functions as power supply to the circuit. The power supply unit is designed to function as an 

uninterrupted power supply (UPS) source that supplies constant voltages of 5V and fixed 3.3V. Regulator IC 

LM7805 is used to provide a stable 5V to the microcontroller and servo motors. The Bluetooth module from 

MikroElectronika is designed to use with 3.3V only. Hence the voltage Regulator LD1117 AV33 is used to 

provide a fixed 3.3V power supply for powering up the  bluetooth module.   

4.2. Software Development 

The whole system is built around a microcontroller. The microcontroller requires to be programmed with the 

appropriate code to carry out the specific task. The code is written using mikroC and we have used mikroC PRO 

for PIC software for compiling and debugging the code. The mikroC PRO for PIC is a full-featured ANSI C 

compiler for PIC devices from Microchip. It is the best solution for developing code for PIC devices. It features 

intuitive IDE, powerful compiler with advanced optimizations, lots of hardware and software libraries, and 

additional tools that will dramatically cut the development time. The generated hex code is burnt into the 

microcontroller using mikroProg Suite For PIC  software.  

4.3. The mechanical prototype 

The mechanical prototype plays an important role in mechatronic system like automatic whiteboard eraser. In 

order to produce a solid conceptual design, many steps were followed and many decisions had to be made to arrive 

at the optimized prototype. The system should not take more time to erase a board than an able-bodied person. The 

noise also has to be kept to a minimum for verifying the smooth movement of the eraser. The mounted eraser 
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should effectively erase the writing on the board. The system should be safe and should not cause damage to the 

whiteboard or the user. The mechanical prototype for the automatic whiteboard eraser is shown in the figure6. 

 

Fig. 6 The mechanical prototype for the automatic whiteboard eraser 

The vertical bar is split into two slides and the eraser is mounted between them to get a smooth and free 

movement while swinging up/down. Motor M2 is mounted on V bar and a pulley has been placed at the other end 

of it to guard the belt as well as for the fast and smooth movement of the eraser. Two horizontal bars were used to 

form the support for the board. Motor M1 is mounted on H bar2 for swinging the V bar right/left through the 

support of wheels. The selected idea for the Automatic Whiteboard Erasing System was best reviewed and has the 

greatest potential. 

5. Testing and results 

A series of tests were carried out at each stage of system development as well as on the final assembled board. 

System testing is an important issue that realizes the working mechanism after the simulation process. The main 

circuit used in the system is shown in figure7 below. 

 

            

Fig. 7 The controlling circuit of the automatic whiteboard eraser 
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The prototype was successful in completing the objective of the project. It was seen that the eraser could move as 

per the command indicated. The erasing action was tested under many different writing conditions. Marks and 

writings were done on the whiteboard and then it was cleanly erased using the automatic whiteboard. The fully 

operational Bluetooth controlled automatic whiteboard eraser system is shown in figure8.   

 

 

Fig. 8.A picture of the prototype for the Automatic Whiteboard Eraser 

6. Conclusion and further recommendations 

Making more efficient use of time translates to a big increase in the productivity. The work presented in this 

paper focuses on the scenarios that use whiteboard heavily: This paper has successfully presented a functional 

automatic white board eraser. All the constituents of the system were fully prototyped and successfully tested.The 

ability to integrate  mechanical and electronic design is the highlight of our efforts. Our work presents a possible 

solution to the real-time problem. This simple system will save time and effort in an educational and corporate 

setting.  The system is found to be very useful and efficient. The prototype worked extremely well and showed that 

automatic erasure of a whiteboard is feasible.  

Further improvements can be done on this system. The use of Bluetooth technique can be altered by using a Wi-

Fi or some other equipment with higher control range. More sophisticated mechanical prototype can be designed. 

Guesture and voice can be used to control the system. The timer based erasing action can also be a different 

approach for the automatic whiteboard erasing system.  
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Abstract 

Infrastructure of a country plays a very important role in the economic and social development of 

country. Right down through the history of developed nations, infrastructure in the form of roads 

,ports, access to water ,electricity ,communication , health and education facilities  have a played 

a vital role. Today also these forms of infrastructure continue to play a major role. 

Over the past two decades, the world has witnessed changes in the traditional support structures 

of infrastructure-which has been broadly termed as Information and Communication Technology 

(ICT).ICT has brought widespread changes in the way masses communicate today and 

information is shared and relayed. These changes have been brought by the access to telephones, 

reach of internet, use of computers and lately the reach of mobile phones. 

The Sultanate of Oman has also been affected by these changes. The country uses modern means 

of ICT to relay and share information which has been made possible the widespread reach of 

telephones, internet , mobile networks and other support services. The study in its present form 

aims to descriptively portray the ICT landscape of Oman. To fulfill the aims of the study, 

secondary data sourced from reports of various international organisations and at local levels 

shall be used. 

Key words: Infrastructure, ICT, Sultanate of Oman 
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Abstract 

There are numerous techniques available for indexing the images in huge database like histogram, Gabor transform, and 

wavelet transform. In case of textural database, accuracy of Content Based Image Retrieval (CBIR) system depends on the 

algorithm which considers minute details of low level features.  

In this paper we have presented CBIR technique using Ridgelet transform and compared the results with classical Histogram 

technique. We present test results on USC (University of Southern California) Texture Mosaic images. Euclidean distance is 

used as a distance measure. Precision and Recall curves are used to show comparison of results obtained from both techniques. 

 

Keywords: Content based image retrieval; Histogram; texture;  Ridgelet transform; Euclidean distance ; Precision; Recall. 

1. Introduction 

Huge amount of digital database like images and videos are available on World Wide Web. To handle this 

database effectively and efficiently proper indexing is required. The way how image is stored and retrieved later 

leads to the development of indexing algorithm based on Content based image retrieval (CBIR). The efficient 

algorithm save the storage space and improve the retrieval process. Image retrieval come into existence when 

people start searching the desired image from the large collection of images which they need to use at some point. 

The idea of finding desired image from those collections by matching one by one manually is a tedious work, 

which reduces the efficiency of retrieval process. 

There are many CBIR algorithms as the result of those researches and most of those algorithms process image 

into several layers of tasks. Those layers of tasks consist of extracting the multidimensional features of an image 

query and compare it with images in the database are perform after the system populate database with images  [1]. 

Query By Image (QBIC) is the well know application of CBIR to handle the database and allow the user to insert 

the query. These algorithm may have some advantages and disadvantages but combining them with new algorithm, 

we may overcome limitations of older algorithms [2]. CBIR is based on feature extraction, segmentation, 

acquisition and uniqueness between query image and database [3]. CBIR has variety of application in various fields 
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like medical imaging, remote sensing, military applications, advertisements, criminal investigations, topographical 

systems, seismic applications [4]. Basic CBIR system is based on color histogram technique. This technique is not 

useful for textural images or inclined images. CBIR algorithm based on histogram can retrieve the images by 

comparing the color bins of query image  with available database.  The combination of discrete wavelet transform 

and rotated wavelet filters for texture image retrieval improves the retrieval rate of the system considerably and this 

combination is more explanatory than DWT [5].  

For textural images Gabor filter based CBIR system is more effective than traditional histogram based system. 

As Gabor filter is direction dependent and take the transform in any chosen direction. The set of angle used in 

Gabor feature extraction my affect the result of CBIR system [6]. It is possible to design CBIR system based on 

modified Gabor function which is angle independent and having a property of Gabor filter is radial basis function 

[7]. Radon transform transforms two dimensional images into a domain of line parameter. The radon projection 

calculate line integrals from multiple source along parallel paths, using this feature is CBIR algorithm is developed 

which gives better performance in retrieval process [8].  

Contents of query image are extracted during run time and used to match against the available huge database. 

The result of the query is a set of images having same features as that of the query [9]. Data mining using machine 

learning approach improves the efficiency of CBIR system. 

In this paper we have proposed new algorithm for CBIR system based on Ridgelet transform. Section 2 gives 

idea about CBIR using Color Histogram, Section 3 gives idea about CBIR using Ridgelet Transform and Section 4 

shows comparison of result using suitable measures like Precision and Recall. We have used USC Texture Mosaic 

image database. We finally conclude in Section 5. 

 

2. CBIR Using Color Histogram 

Observing the images and concluding whether they are similar or not by visual perception is easy task for 

human being. But accuracy of result may vary from   person to person.  Because there are various factors to be 

consider for indexing the images like color, shape or texture. Color is the most commonly used factor for 

comparing the images. If same function is implemented by CBIR technique, various algorithms are available but 

commonly used algorithm is Color Histogram. 

Color is one of the inherent features of image and to describe the color, histogram technique is used. Color is a 

powerful tool for retrieving the images. In color histogram each pixel is associated with specific histogram bin on 

the basis of own color and not on the basis of color similarities across different bins or dissimilarities in the same 

bin are not considered. Each pixel consists of Red, Blue and Green (RGB) pallet. The color histogram is formed by 

calculating the pixels of each color. Each color axes has its own bin. During indexing the color of each pixel is 

counted and corresponding bin’s count is incremented by one [10].  

Color histogram is probability density function of image intensities of three color pallets. Color histogram is 

defined as  

                             , , ( , , ) Pr ( , , )
A B C

h a b c N ob A a B b C c                                                                 (1) 

 

            Where             A, B, C represents R, G, B color pallets. 

                                    N is number of pixels in the image. 

The similarity between color histogram can be checked by using various distances like Euclidean distance, 

histogram intersection and histogram quadratic (cross) distance [11,12]. 

In this work we have calculated Histogram Euclidean distance for the color histograms p and q given by  

 

                                    
2 2( , ) ( ( , , ) ( , , ))

A B C

d p q p a b c q a b c                                                           (2) 
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The minimum distance between the color bins gives exact match of query image. Fig.1 shows query image and 

retrieved images using Color Histogram. Fig. 2 shows Histogram of query and retrieved images.  

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

Fig. 1: Query and Retrieved images using Histogram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2: Histogram of Query and Retrieved images 
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3. CBIR Using Ridgelet Transform 

To retrieve the images having textural features Gabor transform, wavelet transform is widely used [13]. Sparse 

representations, which contain large information in less number of samples, are achieved with the help of invertible 

and non redundant transforms like wavelet transform. But wavelet transform is suitable for one dimensional 

function and not useful for the database having large number of lines or curves. Wavelet is not suitable for two and 

more dimension [14]. This problem is resolved by converting two dimensional line singularities into one 

dimensional point singularities using Radon Transform, after that wavelet transform can handle point singularity 

[15, 16].  Ridgelet transform is nothing but Radon transform followed by wavelet transform. Ridgelet transform is 

useful in various image processing applications like contrast enhancement, texture analysis, denoising 

watermarking and Image retrieval system [17]. 

Continuous ridgelet transform for integrable bivariate function f(x) in R
2 
is given by 

 

                                               
2

, ,( , , ) ( ) ( )
f a b

R

CRT a b x f x dx                                                                 (3) 

 

Where the ridgelets , , ( )
a b

x  in 2-D are defined from a wavelet type function in 1-D ( )x  as 

                                              
1/2

, , 1 2( ) (( cos sin ) / )
a b

x a x x b a                                                  (4) 

Above equation shows ridgelet function is oriented at an angle of    and constant along the lines  

1 2cos sin .x x const     

Continuous wavelet transform (CWT) in R
2
 of f(x) is given as  

                                               
1 2, 1, 2

2

1 2 1 2 ,( , , , ) ( ) ( )
f a a b b

R

CWT a a b b x f x dx                                                (5) 

 

CRT is similar to the 2-D Continuous wavelet transform except  the point parameters (b1,b2)are replaced by line 

parameters (b,θ). 
Wavelets are useful in representing objects with isolated point singularities and Ridgelets are useful in 

representing objects with singularities along lines. Ridgelet transform can be used in video shot boundary detection 

which gives better results than DCT and DWT [18]. Fig. 3 shows ridgelet transform of query image. Fig. 4 shows 

query image and retrieved images using Ridgelet transform, and Fig. 5 shows energy diagram . 
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Fig. 3: Ridgelet domain representation of Radon Projections 
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Fig. 4: Query and Retrieved images using Ridgelet Transform 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5: Energy diagram of query and retrieved images using Ridgelet Transform 
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4. Results and Discussion 

The performance or evaluation of the image retrieval algorithm is measured by Precision and Recall curve [19, 

20]. 

             

                                       Precision =  Number of relavent Images Retrieved Total Number of Images Retrieved                                                                     (6) 

 

                                               Recall =  Number of Relavant Images RetrievedTotal Number of Relavant Images                                                                     (7) 

We have used USC (University of Southern California) Texture Mosaic images database for verifying the 

results [21]. Fig. 6 shows precision and recall curve for both  techniques.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6: Precision Vs Recall Curve 

5. Conclusion 

In this paper, we have presented new approach for the image data mining using Ridgelet Transform technique. 

We have used Euclidean distance as measures for comparing the feature vectors for retrieving the similar images 

from the database. The result shows Ridgelet transform technique outperform histogram based technique for 

retrieving textural images. Ridgelet Transform technique is carried out by combining Radon transform and wavelet 

transform. Precision and Recall curve show the effectiveness of proposed technique.   
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Abstracts 

The paper begins by highlighting the importance of accounting information system (AIS) and its situation in 

higher education. It also examines the awareness of AIS in higher education of Oman and evaluates the readiness of 

graduates to use such information systems in accounting. The findings of this study contribute to the past literature 

by reinforcing the importance of AIS. Also, it indicates that higher education in Oman has limited number of 

subjects on AIS, and there is need to rethink about it as no AIS specialization is offered currently. 
 

Keywords:Accounting information system; higher education;  Oman 

1. Introduction  

The dynamic changes in technologies reflect the importance of integrating IT with accounting resulting in what is 

known as AIS. Consequently, the academic programs should have aligned with the need of organizations. 

The goal of the study is to measure the extent of student’s knowledge about AIS in higher education in Oman. 

The objectives of the research are; to study the importance of AIS, to measure the awareness of the importance of 

AIS in higher education in Oman, to evaluate the readiness of graduates to use such systems in accounting.  

This paper is structured as follows: review of relevant literature with emphasize on the importance of AIS in 

different aspects. Then, the results and analysis on AIS in higher education in Oman are presented. The paper ends 

with conclusion of this study, limitation of this study and point out some recommendations. 

 

1.1 Methodology 

The nature of the research is qualitative, where the research uses descriptive, interpretive and deductive approach 

to investigate the student’s knowledge of AIS in higher education in Oman. The study basically used structured 

questionnaire as primary source of data. The questionnaire was divided into two sections; first section includes 

demographic characteristics of respondents. While second section has a set of questions for student and additional 

set of questions for accounting employees. The population of the study includes accounting students and graduates 

who are currently working, where the number of population is unknown. The researcher used online questionnaire 

and received (65) responses. 

 

2. Literature review 

2.1 What is AIS 
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The need for using information technology in accounting position has been increasing; AIS degree has merged 

accounting concepts and common business areas with information technology. AIS is described in different research 

papers; such as  AIS is the  related  components  which are used to gather raw data and information, then convert 

them into financial data to be used for decision making [1]. On the other hand, the three words in the term of AIS 

were defined separately. Accounting is considered as “language of business” and contains financial information. 

Information is processing data that helps in decision makers to take action. System is joined entity that focuses in set 

of objectives [2]. 

 

2.2 Importance of AIS 

 

Although accounting system is considered system of financial information as its mentioned in above defination, 

[3] argued that that this system does not limit on the financial information rather it includes descriptive and 

quantitative information. This means that AIS provides financial information and other additional information which 

are useful for both internal and external users. Therefore, AIS is vital to all types of organizations and that is 

supported by different literature such as Borthick and Clark 1990; Curtis 1995; Rahman et al. 1988 ilkinson 1993; 

Wilkinson et al 2000. [4] 

 

In addition, AIS helps in success of strategic management [5].  [6] believes that different design, techniques and 

information in AIS increase the organization performance by supporting business strategies. This is supported by [7]  

study which examined the effect of the design of AIS on organization performance following various strategies, “the 

results  provide  support  of  an  indirect effect of sophisticated accounting information system on performance, 

acting through a prospector strategy”[3]. 

 

The result of [8] study shows that “AIS which has accounting practice quality and valuable activity linkage is 

enhancing the accounting information usefulness by improving trust and timeliness of accounting information”. He 

added that companies that have effective AIS will have better competitive advantages because of the trusted and 

timeliness of information, and the usefulness of accounting will be for long term. 

 

2.3 AIS in higher education 

 

Learning about AIS is essential nowdays and adding subjects or major of AIS in universities and colleges is good 

opportunity for students to be prepared for future work. [9] mentioned in their research that the American Institute of 

Certified Public Accountants (2002) endorsed that accounting professionals should have information technology 

concepts as part of accounting knowledge. Furthermore, different literature emphasize that students who are in AIS 

program need to have both accounting concepts as well as information  systems  concepts  such as [10],  [11], [12] 

and [13]. [9] found in their study that companies need AIS graduates who have skills in accounting and IT with wide 

range of business knowledge. 

 

The question that is raised here is does higher education provide merged IT skills with accounting knowledge in 

AIS education? [14] found in his study that the worldwide of accounting programs in term of AIS education have 

not combined sufficient IT knowledge and skills into the curriculum, which leads to produce graduates who are not 

able to meet business’s needs currently. 

 

IT is considered important for sustainability and growth of business [15]. Accounting is of a key importance to 

businesses and hence, no doubt that using different systems in accounting will have significant impact on users’ 
decisions. 

On the other side there is argument that many researchers in AIS have little knowledge about the IT required in 

accounting education [10]. Furthermore, there is limited number of colleges and universities in US that offered AIS 

programs for undergraduate, and those who offered the programs provide average of nine subjects in the curriculum 

of AIS [12]. However, [16] mentioned that in US there is increase in diversity of the topics in AIS courses with 

different software in AIS course. Also, in Malaysia, the integration of IT into accounting courses is responsibility of 

small group of junior AIS lecturers [17]. "The efforts to integrate IT into other areas of accounting such as financial 

accounting, management accounting, auditing, and taxation; remains an issue among local universities" [14]. 
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However, there are different view by other groups of academic accountants and  accounting professionals who 

believe that "information(I) " part is just concern of accountant and "technological(T)" should be left to IT or IS 

professionals, as they thought that integration of accounting and IT could produce " half-cake” accounting 

graduates" [14]. 

 Using technologies in accounting will add value to the accountants in their analysis either financial or non-

financial. Moreover, technology is a tool that helps in producing accurate and fast data that helps organizations 

sustain their competitive advantages. 

 

To sum up, the discussion above indicates that most researchers think that accountants need to have adequate IT 

skills and knowledge that meet the organizations need. However, there are others think that accountants do not need 

IT skills. 

 

3. Results and Analysis 

 

3.1 The awareness of students of AIS and its benefits  

 

The awareness of respondents about AIS is illustrated in Fig. 1. 75% of respondents have an idea about AIS, 

while 25% of respondents mentioned that they did not hear about AIS. Although 25% seems as small percentage, it 

should be carefully noted that all respondents are specialized in accounting, then they are supposed to at least know 

what AIS is. It is most probably that those respondents did not have any subject about AIS in their course plan. 

 

 

Fig. 1 Results of AIS awarness 

 

On the other hand, the results showed that more than 80% of respondents agreed about the importance of AIS in 

organizations and that indicates that there is need for AIS in workplace. This finding is supported by previous 

studies that pointed out that AIS is vital to all types of organizations such as Borthick and Clark 1990; Curtis 1995; 

Rahman et al. 1988 ilkinson 1993; Wilkinson et al 2000. [4]  

 

Furthermore, most of respondents preferred to use electronic methods (information system software) to record 

accounting transactions. Only 7% had responded “neutral” and no one disagreed. Also, most of respondents around 

83%, considered that AIS makes recording and classifying transactions in accounting easier. This therefore means 

that most of respondents, who specialized in accounting, either still studying or graduated, considered the benefits of 

AIS and appreciated it. 

 

3.2 Are students prepared for using IS in accounting 

 

The table below shows the responses about the number of subjects that respondents have studied which included 

some sort of learning about AIS in their course plan. 
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     Table 1. Number of subjects that included AIS learning 

Number of subjects Repetition Percentage 

None 6 9 

Only 1 24 37 

2 22 34 

3-4 9 14 

5 3 5 

More than 5 1 2 

 

 

More than 70% indicated that between 1 and 2 subjects about AIS were included in their course plan. However, it 

seems that there are some universities and colleges that don’t cover any subject on AIS as 9% of respondents 

mentioned that they did not study any subjects in AIS at all. Are those the limited number of subjects on AIS enough 

for people specializing in accounting?  

 

The researcher did gather data from the websites of 17 universities and colleges which offer accounting 

specializations (in both Diploma and Bachelor degree) and the results depicted in Table 2. The numbers show that 

little attention given to AIS, only 7 universities/colleges are offering subjects about AIS and the number of subjects 

offered are around 1-2. This is no surprise as the literature addressed this issue such as in US where there were a 

limited number of colleges and universities that offered AIS programs for undergraduates and those that offered the 

programs provide average of nine subjects in the curriculum of AIS [12]. However, there is increase in diversity of 

the topics in AIS courses with different software since 2008 as [16] indicated. 

 

Table 2. Subjects about AIS in accounting specialization curriculum at Higher education in Oman (source: websites of the mentioned colleges 

and universities) 

No. College / University Specialization # of subjects about AIS 
AIS 

specialization 

1 Al-Zahra College for Women no website found 
 

No 

2 Al Buraimi University College Accounting 0 No 

3 College of Banking and Financial Studies 

Financial Accounting 0 

No 

Introduction to 

Accounting and Finance 
0 

4 Colleges of Technology (Muscat, Nizwa, Ibri, Ibra, etc) Accounting 
no information 

provided in the website 
No 

5 Dhofar University Accounting 1 No 

6 Gulf College Accounting 0 No 

7 Majan College Accounting 0 No 

8 Mazoon College Accounting 1 No 

9 Middle East College 

Business information 

system in Accounting 

and finance 

2 No 
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10 Modern College of Business and Science Accounting 
no information 

provided in the website 
No 

11 Muscat College 

Accountancy and 

business studies 
0 

No 

Accountancy and 

Computing Science 
3 

12 Oman College of Management and Technology Accounting 2 No 

13 Sohar University Accounting 0 No 

14 
Sultan Qaboos University-College of Economics and 

Political Science 
Accounting 1 No 

15 Sur University Accounting 0 No 

16 The University of Nizwa Accounting 1 No 

17 Waljat Colleges of Applied Science 
No information 

provided in the website  
No 

 

The traditional processes of recording and classifying transactions and preparing financial statements in 

accounting don’t exist anymore in current organizations which need to use the technology for competitive advantage 

purposes. Therefore, accounting specialization courses need to be reviewed from AIS education aspect, specially 

that the researcher found that currently there are almost no specialization offered in higher education in Oman on 

AIS according to the information provided in the websites of universities and colleges. On the other side, less than 

half of respondents agreed that what they studied in AIS has prepared them to pursue a career in accounting, while 

17% disagreed with that and 34% responded as neutral. That clearly shows that AIS is important in the accounting 

work. 
 

3.3 AIS in workplace  

 

Among 65 respondents, 62% are currently having a job in accounting. Those were asked about AIS that they 

have been using in their workplace. The result illustrated in the Fig. 2. The big percentage shows that Oracle is most 

used in organizations in Oman, and the second most used is Microsoft Dynamics. Same set of respondents pointed 

out that education help them in using these programs in their workplace. This is against the view of other groups of 

academic accountants and accounting professionals who believe that "information (I)” part is the main concern of 

accountants and the "technological (T)" part should be left to IT or IS professionals [14]. 

 

 

Fig. 2 Results of AIS used in workplace 
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Recording the business transactions, processing them and preparing financial statement can be done easily by 

using different accounting software. Accounting software is categorized with examples for each category as follows: 

 

Table 3. Accounting software categorization and their use (source: Adapted from [18]) 

Categories Accounting software 

Small business/personal accounting software which are mainly meant 

for home users. They are simple and inexpensive with simple 

functioning such as management of budgets 

1. ePeachtree (Best Software) 

2. MYOB Plus for Windows (MYOB Software) 

3. Peachtree Complete Accounting (Best Software) 

4. QuickBooks Online (Intuit) 

 

Low end accounting software are for small business markets that are 

capable of serving a single national market. Such software are 

characterized by 'single entry' products. 

 

 

1. BusinessVision 32 (Best Software) 

2. MAS 90 & MAS 200 (Best Software) 

3. QuickBooks Pro 2003 (Intuit) 

4. ACCPAC Pro Series (ACCPAC International) 

5. Vision Point 2000 (Best Software) 

 

Mid-market accounting software is for companies with large 

businesses. This software is capable of serving the needs of multiple 

national accountancy standards and facilitates accounting in multiple 

currencies. 

 

 

1. ACCPAC Advantage Series Corporate Edition  (Best Software) 

2. Great Plains (Microsoft) MAS 90 & MAS 200 (Best Software) 

3. Navision (Microsoft) 

4. SouthWare Excellence Series (SouthWare) 

5. SYSPRO (SysproUSA) 

 

High end accounting software are complex and expensive business 

accounting software that are also known as Enterprise Resource 

Planning or ERP software." 

 

1. Axapta (Microsoft Software) 

2. e-Business Suite (Oracle) 

3. MAS 500 (Best Software). 

4. Solomon (Microsoft) 

5. ACCPAC Advantage Series Enterprise Edition (Best Software) 

 

  

4. Conclusion 

This study has extended the research on AIS to support the past research by reinforcing the importance of AIS. 

The findings of this study show that there is limited number of subjects on AIS offered in accounting programs in 

higher education in Oman. In addition, there are some universities and colleges that do not offer any sort of learning 

on AIS for accounting students. This should be reviewed, especially that there are no AIS specializations offered in 

Oman. The limitation of study is in the nature of using the questionnaire, which is related to the sample size that 

might affect the generalization of the results. 
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Abstracts 

The increasing use of multimedia streams nowadays necessitates the development of efficient and effective methodologies for 

manipulating databases storing this information. Moreover, in its first stage, content-based access to video data requires parsing 

of each video stream into its building blocks. The video stream consists of a number of shots, each one a sequence of frames 

pictured using a single camera. Switching from one camera to another indicates the transition from a shot to the next one. 

Therefore, the detection of these transitions, known as scene change or shot boundary detection, is the first step in any video 

analysis system. Many algorithms have been proposed for detecting video shot boundaries and classifying shots and shot 

transition types. In this paper we compare the performance of two algorithms based on Radon Projection method and Ridgelet 

Transform method. We first removed the effect of illumination using DCT and DWT. Then shot boundary is detected using 

Radon Projection and Ridgelet Transform method. Radon transform is based on projection of image intensity along a radial line 

oriented at a specific angle. While Ridgelet transform is a new directional resolution transform and it is more suitable for 

describing the signals with line or super-plane singularities. Comparing the two algorithms implies that performance of both the 

techniques is consistent, closely observing the results Ridgelet Technique proves to be more precise.  In order to verify the 

performance of algorithms, experiments have been carried out with news, documentary and movie.  

 

Keywords:Radon Transfrom; Ridgelet Transform; DWT; DCT; 

1. Introduction 

With the prevalence of large capacity multimedia data storage/playback devices, such as Personal Video 

Recorders, there is a great demand for the embedded function of effective video content indexing, browsing and 

retrieval. Video shot boundary detection has been deeply studied in recent years and has found applications in 

different domains like video indexing, video compression, video access. The detection of shot boundaries provides 

a base for nearly all video abstraction and high-level video segmentation approaches. Therefore solving the 

problem of shot boundary detection is one of the major prerequisites for revealing higher level video content 
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structure. As a crucial step in video indexing and retrieval, accurate shot boundary detection plays an important role 

to organize and summarize video content into meaningful shots for further scene analysis. Based on transition, shot 

boundaries can be broadly classified in to two types namely Abrupt Transition and Gradual Transition. Gradual 

Transition can be categorised into fade in, fade out, dissolve and wipe according to the characteristics of the 

different editing effects. The existing methods on shot boundary detection are discussed below. Shot boundary 

Detection using Radon Projection method is done by Parul S. Arora Bhalotra et al.[1], the results shows 

considerable difference between the two frames where the shot boundary is detected. This difference in radon 

pattern seems to be satisfactory. Nilam Ghuge et al.[2] used Radon Transform for content based image retrieval 

purpose and the results are encouraging. Parul S. Arora Bhalotra et al [3] used Ridgelet Transform for shot 

boundary detection, Experimental results indicates that finite ridgelet transform offers an efficient representation 

for frames that are smooth away from line discontinuities or straight edges. Krishna K. Warhade [4] proposed an 

algorithm for shot boundary detection in presence of illumination and camera motion. The performance comparison 

of the proposed algorithm with other existing techniques validates its effectiveness in terms of better Recall, 

Precision and F1 score.  

 Likelihood ratio, pair-wise comparison and histogram comparison have been used as a different metric for shot 

boundary detection by Zhang et al. [5].Object motion and camera motion have been observed as major source of 

false positives by Boreczky and Lawrence [6]. They presented a comparison of several shot boundary detection 

classification techniques and their variations including pixel difference, statistical difference, compression 

difference Histogram, Edge tracking, discrete cosine transform, motion vector and block matching methods. It was 

seen that algorithm features that seemed to produce good results were region based comparisons, running 

differences and motion vector analysis. According to Boreczky combination of these three features may perform 

well to produce better results than either the region histogram or running histogram algorithm. Lienhart [7] has 

used color histogram differences. Standard deviation of pixel intensities and edge based contrast as a metric to find 

shot boundaries and tested results on diverse set of video sequences. Henjalic [8] have identified and analyzed the 

major issues related to shot boundary detection in detail. Knowledge relevant to shot boundary detection, shot 

length distribution, visual discontinuity pattern at shot boundaries and characteristic temporal changes of visual 

features around a boundary are needed to be considered for the study.  

Gargi et al. [9] have evaluated and characterized the performance of number of shot detection methods using 

color et al. [10] have reported results on various histogram test statistics, pixel difference. Yuan et al. [11] have 

histogram, moving picture expert group compression parameter information and image block motion matching. 

Ford presented a comprehensive review of existing approaches and identified  major challenges to shot boundary 

detection, according to them elimination of disturbances due to motion of large object and camera is a challenge in 

shot boundary detection.  

In this paper radon projection method and Ridgelet method  algorithm is explained along with the results and 

comparison.The rest of the paper is organized as follows, Section 2 describes Radon transform details, section 3 

describes Ridgelet Transform details. We discuss and compare the results in section 4 and conclude section 5. 

2. Radon Transformation 

In recent years the Radon transform have received much attention. This transform is able to transform two 

dimensional images with lines into a domain of possible line parameters, where each line in the image will give a 

peak positioned at the corresponding line parameters. The Radon Transformation is a fundamental tool which is 

used in various applications such as radar imaging, geophysical imaging, nondestructive testing and medical 

imaging [12]. The Radon transform computes projections of an image matrix along specified directions. A 

projection of a two-dimensional function f(x, y) is a set of line integrals. The Radon function computes the line 

integrals from multiple sources along parallel paths, or beams, in a certain direction. The beams are spaced 1 pixel 

unit apart 
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To represent an image radon function takes multiple, parallel-beam projections of the image from different 

angles by rotating the source around the centre of the image. The Fig.1 shows  projection at a specified rotation 

angle. The Radon transform is the projection of the image intensity along a radial line oriented at a specific angle. 

The radial coordinates are the values along the x'-axis, which is oriented at θ degrees counter clockwise from the x-

axis. The origin of both axes is the center pixel of the image. For example, the line integral of f(x, y) in the vertical 

direction is the projection of f(x, y) onto the x-axis; the line integral in the horizontal direction is the projection of 

f(x, y) onto the y axis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1: Geometry of the Radon Transform 

Projections can be computed along any angle θ, by use general equation of the Radon transformation [Asano 

(2002)[13,14,15] 

                                     𝑅𝜃(𝑥′) = ∫ ∫ 𝑓(𝑥, 𝑦)𝛿(𝑥𝑐𝑜𝑠𝜃 + 𝑦𝑠𝑖𝑛𝜃 − 𝑥′)𝑑𝑥𝑑𝑦∞−∞∞−∞                                                  (1) 

where δ (· ) is the delta function with value not equal zero only for argument equal 0, and 

                                                                  x′ = xcosθ −  ysinθ                                                         (2) 

x' is the perpendicular distance of the beam from the origin and θ is the angle of incidence of the beams. The 
very strong property of the Radon transform is the ability to extract lines (curves in general) from very noise 

images. Radon transform has some interesting properties relating to the application of affine transformations. We 

can compute the Radon transform of any translated, rotated or scaled image, knowing the Radon transform of the 

original image and the parameters of the affine transformation applied to it [16, 17]. 

The 2D discrete Radon transform is defined by  

 

                                           𝑅(𝑘, 𝜃) = ∑  ∑  𝐼(𝑥, 𝑦)𝛿(𝑘 − 𝑥𝑦 𝜃 + 𝑦𝑥 𝜃)𝑁−1𝑦=0𝑁−1𝑥=0                              (3) 

                                             Where,  𝜃 = 𝑡𝑎𝑛−1  (𝑥𝜃 𝑦𝜃⁄ ) ,     𝑥𝜃 ∈ 𝑍,      𝑦𝜃 ∈ 𝑍 

Where I( x, y ) is the image function, N×N is the image size, and N is assumed to be a prime number;   δ( x ) is the 
delta function 𝐾 ∈ {0,1,2 … … . 𝑁𝜃 − 1}, 𝑁𝜃 = 𝑁(|𝑥𝜃| + 𝑦𝜃) 

xθ and yθ are respectively the vertical and horizontal distance with the nearest pixels. 
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3. Ridgelet Transform 

Initially we begin with brief review of ridgelet transform and explaining its relation with other transform in 

continuous domain. Given an integrable bivariate function f(x), its continuous ridgelet transform (CRT) in R
2
 is 

defined by [18, 19]. 

                                                𝐶𝑅𝑇𝑓(𝑎, 𝑏, 𝜃) = ∫ 𝜓𝑎,𝑏,𝜃(𝑥)𝑓(𝑥)𝑑𝑥,𝑅2                                                                  (4) 

Where the ridgelets 𝜓𝑎,𝑏,𝜃(𝑥) in 2-D are defined from a wavelet-type function in 1-D 𝜓(𝑥) as 

                                            𝜓 𝑎,𝑏,𝜃(𝑥) = 𝑎−12 𝜓(𝑥1𝑐𝑜𝑠𝜃 + 𝑥2𝑠𝑖𝑛𝜃 − 𝑏)/𝑎)                                                            (5) 

 

Fig.4 shows an example ridgelet function, which is oriented at an angle   and is constant along the lines  𝑥1𝑐𝑜𝑠𝜃 + 𝑥2𝑠𝑖𝑛𝜃 = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 

For comparison, the (separable) continuous wavelet transform (CWT) in R2 Of f(x) can be written as 

                                          𝐶𝑊𝑇𝑓(𝑎1,𝑎2,𝑏1, 𝑏2) = ∫ 𝜓(𝑎1,𝑎2,𝑏1,𝑏2)(𝑥)𝑓(𝑥)𝑑𝑥𝑅2                                                           (6) 

Where the wavelets in 2-D are tensor products 

                                  𝜓𝑎1,𝑎2,𝑏1,𝑏2 (𝑥) = 𝜓𝑎1,𝑏1(𝑥1) 𝜓𝑎2,𝑏2(𝑥2)                                                                        (7) 

                                           Of 1-D wavelets, 𝜓𝑎, 𝑏(𝑡) =  𝑎1 2⁄ 𝜓(𝑡−𝑏𝑎 ) 

4.   Results, Discussion And Comparison 

As shown in Fig 2. is the original frame which is affected by illumination change disturbance. This disturbance 

is often mistaken as shot boundary. An algorithm is developed using discrete cosine transform and discrete wavelet 

transform, which effectively removes illumination change effect as shown in Fig. 3 

 

 

 

 

 

 

 

 

 

 

 

 

 
                           

 
Fig. 2: Original Frame                                                                   Fig. 3: Frame after illumination removal 

Next we employed Radon transform for detection of shot boundaries. As shown in Fig. 6 boundary is detected 

between various frames. But we get highest peak between span of 5 to 10 frame number. It can be seen that shot 

boundary is detected between this span. To simplify we can employ adaptive thresholding technique in which 

highest peak above the threshold is considered for shot boundary detection. Now the radon projection of the current 

frame   and  previous frame is taken. As shown in Fig. 4 and Fig.5. We can see difference in pattern for both the 

frames. In radon transformation xt projection captures horizontal motion pattern within spatiotemporal volume and 

the yt domain captures vertical pattern. Radon projection is an inherently lossy summarization of 3D volume[20]. 
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                      Fig 4: Radon Transformation of current frame                                        Fig 5: Radon transformation of previous frame 
 

Extraction and quantization of local salient points is employed in projection domain. Fig. 10 shows the frames 

before and after the boundary detection. We have seen the boundary detection at frame number 5. These are set of 

the frames form 5 to 10. Change of scene is detected after 8
th

  frame 
 

 
 

 

 

 

 

 

 

 

  

 

 

 
Fig.6: Shot boundary detection using Radon Transform 

 

 In the second part we employed Finite Ridgelet transform for detection of shot boundaries. As shown in Fig. 9 

boundary is detected between span of 5 to 10 frame number.  It can be seen that shot boundary is detected between 

this span. To simplify we can employ adaptive thresholding technique. Now the Finite Ridgelet transform of the 

current frame   and previous frame is taken.  

    As shown in Fig. 7 and Fig. 8. We can see difference in pattern for both the frames. As we know that ridgelet 

transform is more suitable at discontinuities along the straight line [21]. So we can see the considerable change in 

two patterns. A family of discrete orthonormal transforms for frames based on the ridgelet concept is presented. 

Owning to orthonormality, the proposed finite ridgelet transform is Self inverting, the inverse transform uses the 

same algorithm as the forward transform and has excellent numerical stability.  

    However, it is important to emphasize that the ridgelet transform is mostly suitable for discontinuities along 

straight lines. For complex frames, where edges are mainly along curves and there are texture regions (which 

generate point discontinuities), the ridgelet transform is not optimal. Therefore, a more practical scheme in 

employing the ridgelet transform as the building block in a more localized construction such as the curvelet 

transform.  
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                           Fig 7: Finite Ridgelet transform of current frame                                       Fig. 8: Ridgelet transform of previous frame 

 

Fig. 9 depicts shot boundary detection using Ridgelet Transform. Frame difference is identified between 5 and 

10. As we obtained in Radon Projection Method.  
 

 

 

 

 

 

 

 

 

 

 

 

 

                                                   
Fig.9 Shot boundary detection using Ridgelet Transform 

 

Comparing the results obtained by Radon Projection Method and Ridgelet Transform Method, we see the results 

are consistent. Now if we observe very closely Fig 8 and fig 9, peak obtained by Ridgelet Transform seems to be 

more acute and protruding as compared to the peak obtained by Radon Projection method.  We can conclude that 

both the methods give satisfactory and consistent results for the detection of video shot boundaries 

 

 

 

 

 

 

 

  

 

 

 

 

 

Fig. 10 frame before and after change in shot boundary 
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Conclusion 

 In this paper we have presented and compared two approaches to the detection of shot boundaries. We have 

first removed the effect of illumination change using DCT and DWT, as often illumination disturbance is mistaken 

as shot boundaries. In second part Radon and Ridgelet Transform is employed for shot boundary detection. Radon 

projection is based on projection from different angle of salient points for extraction and quantization, which is 

lossy summarization of 3D volume while Ridgelet transform is a new directional resolution transform and it is 

more suitable for describing the signals with line or super-plane singularities. It can be used as building block in 

obtaining new schemes which can deal with natural frames. The results obtained by both the methods are 

consistent. We can finally say that both the methods are very effective for detection of shot boundaries. But the 

close observation of both the results implies that Ridgelet Transform seems to give more precise detection of shot 

boundaries. 
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Abstract 
 

In data mining applications, measurement of association among a number of data sets is an important issue to be 

addressed. Correlation is a widely used statistical tool that helps in measuring association between data sets. The 

correlation coefficient helps in measuring the strength as well as direction between two data sets and usually used 

in the context of real valued data sets. In large databases, there are various fields with mixed data types such as 

real, nominal and ordinal along with missing data values. In this paper, an attempt has been made to measure the 

correlation coefficient between real valued and nominal valued data set with missing values. The missing values 

were imputed by the average of the concerned variable. The results show that average is an appropriate imputation 

method, since the difference in the values of correlation coefficient with or without missing data are not significant 

when missing data values are in the range of 10% or less.  
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1. Introduction 

 

In data mining, various sophisticated tools(which may include statistical models, mathematical algorithms, and 

machine learning methods) to uncover, previously unknown, but useful relationships in large databases. In large 

databases, the characteristics of data are of mixed types. In general, there are two types of datasets such as 

categorical and real-valued datasets. The data type where observations can be summarized as counts or cross 

mailto:shahid@
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tabulations, known as categorical datasets. For example, students ID, mobile numbers, gender, car-colour, socio-

economic status, army ranks etc. Categorical data can be further divided into two categories, viz., nominal or 

ordinal data. In nominal data, values can be assigned to categories on random basis, therefore, arithmetic 

operations or logical operations are not applicable. Thus, gender and mobile numbers are examples of nominal 

data. For instance, we may add two mobile numbers but outcome is meaningless. In ordinal data, ordering can be 

done, butthe intervals between scale points may not be equally spaced. Therefore, arithmetic operations are not 

applicable but logical operations can be performed. Thus, socio-economic status and the army ranks are examples 

of ordinal data. The real-valued data contains real numbers, and is an outcome of some measurements, e.g., age, 

income, date, temperature etc. The real-valued data can be further divided two categories viz., interval data and 

ratio data. A real-valued data have meaningful arithmetic difference, but division or multiplication operations are 

meaningless. Date and temperature are examples of interval data. A real-valued data set where all arithmetic 

operations results into meaningful outcome, is known as ratio data. Age and income are examples of ratio data.  

 

Data mining experts handle large databases of diverse fields and attempts to establish a meaningful relationship 

among various attributes for better decision making. There are several statistical techniques which have become 

integral part of data mining processes. Pearson’s correlation coefficient is one of the commonly used statistical tool 

to find association between two datasets. It measures the degree to which the data points of one domain tend to 

diverge with changes in the data points of another domain. Assume, A and B are two hypothetical domains, A = 

(a1,a2, a3,……..an) for the first domain and B = ( b1, b2, b3,……..bn) for the second domain. The value of correlation 

coefficient (Easton & McColl, 2007)between the datasets A and B, usually denoted by r , is in between -1 and 1, 

which measures the degree as well as the direction of correlation. If the value of r  is positive, it means values of 

both sequences are moving in same direction, otherwise in reverse direction. In general, correlation is applied over 

two sequences of a real data points. The Pearson’s correlation coefficient has been used in data mining applications 

algorithm development(Xiong, Shekhar, Tan,& Kumar, 2004). Furthermore,Cheung and Li(2012) proposed  a new 

quantitative correlation coefficient mining method, this method can uncover the hidden patterns of sales and 

market for business intelligence in small and medium enterprises. 

 

Missing data is a common problem in large datasets. If less than 1% data is missing, it is considered as trivial issue 

whereas 1-5% missing data is manageable. If more than 5% data is missing, it will have a serious impact on the 

final outcomes. The missing value analysis procedure performed to handle missing data. The primary objective of 

missing value analysis is to describe the pattern of missing data. There are various methods available in the 

literature to treat missing values.Hawthorne and Elliott(2005) discussed six commonly used techniques(i.e., list 

wise deletion, item mean substitution, personmean substitution at two levels, regression imputation and hot-deck 

imputation)  to handle missing data on various data sets.A basic statistical measure to impute missing data is the 

use of average of the data set.  

In this paper, an attempt has been made to measure the correlation between real valued datasets and nominal 

datasets with missing data set. 

 

2. Literature Review 

 

In data mining, correlation is a popular statistical tool used to establish association between two datasets. The data 

mining experts can use information obtained after measuring correlation for further analysis. For example, 

information obtained from correlation can be used in regression analysis. A common multivariate technique such 

as principal component analysis (PCA) has developed based on correlation analysis (Jolliffe, 1986) and further 

correlation is being used to measure distance between data points in clustering (Jain et al., 1999). These both 

techniques are presently used in handling data with real-valued datasets only. Based on Cramer’s V-statistics 

proposed a metric called the dcv metric, which is almost similar as Mahalanobis but this is used when data are 

nominal-valued (Al-Harbi et al., 2003). In addition to Pearson’s correlation coefficient, Spearman’s rho, compute 

the correlation between two ordinal or ranked variables. Point Biserial correlation coefficient is used to measure 
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association between interval/ratio variable and dichotomous variables whereas Rank Biserialis used to compute 

correlation between ordinal variable and dichotomous variable. Furthermore, the Contingency Coefficient and 

Cramers’ Phi, compute the strength of relationship between nominal data values. The Phi Coefficient, compute the 

correlation between two dichotomous variables. Rayward-Smith(2007) proposed a method which helps in 

measuring association between nominal and real-valued data sets. As it is commonly accepted fact that handling of 

missing data is a big issue in statistical computations. There is no literature available which can measure 

association between nominal and real-valued data sets with missing values. Therefore, in this paper, we will 

measure the association between nominal and real-valued data set with missing values.  

 

3. To measure correlation between two real valued datasets. 

 

The standard statistical method for measuring the correlation coefficient between two non-constant datasets A and 

B, when both datasets contain real numbers, is defined by 

bb
SaaS

ab
S

bacorr ),(
 

Where, with n pairs of observations ),).....(2,2(),1,1( nbnababa  








n

i
banibia

n

i
bibaia

ab
S

1
.

1
))((  








n

i

n

i
aniaaiaaaS

1 1

2
.

22
)(  








n

i

n

i
bnibbib

bb
S

1 1

2
.

22
)(  

The coefficient of correlation ),( bacorr measures the strength of linear relationship between two real valued 

datasets A and B. The commonly used properties of the correlation coefficient are as follows. 

 The value of ),( bacorr  is always between -1 and 1, i.e. 1),(1  bacorr  

 The magnitude of ),( bacorr indicates the strength of the linear relation and its sign indicates the 

direction. In particular, if ),( bacorr >0 indicates the pattern of ),( ba  values is a band that runs from 

lower left to upper right i.e. the values of both datasets are in same direction. if ),( bacorr <0 indicates the 

pattern of ),( ba values is a band that runs from upper left to lower right i.e. the values of both datasets are 

in opposite direction. 

 ),( bacorr =+1 indicates that all values of ),( ba are exactly on a straight line with a positive slope (perfect 

positive linear relation). In case of ),( bacorr =-1, indicates that all values of ),( ba  are exactly on a 

straight line with a negative slope (perfect negative linear relation). 

 ),( bacorr  nearly zero, indicates that the linear relation is very weak. 

Note:  

 ),(),( abcorrbacorr   
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4. To measure correlation between a real valued dataset and a nominal dataset. 

When data mining expert desires to know possible relationship between a real valued dataset and a nominal valued 

dataset, this novel area is a challenging for researcher in data mining.  

Consider (ai, bi), ,1 ni  n pairs of observations of two datasets A and B. A datasets A contains with n real values 
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{a1, a2, a3,........ an } while the dataset B contains with n nominal values {b1, b2, b3,........bn}, selected from a finite 

domain V={v1, v2, v3,........vk}. Each data point ,1, kjVv j  is associated to a set j
A , comprises a  

values whose corresponding  b values equal to
.jv Now , let j

A denote the sequence of real values constructed 

from A by just selecting a values with indices in jI  where jI = { nii 1:{  and }jviy  .Let jn be the 

number of data point in j
A and the mean of the data points in 

j
A is denoted by ja .  Then define 

    
jIi Iji jajniaiaja

j
aaS

222)(  

Thus, the standard deviation of the data points of j
A will be 

jn

j
aaS

ja
  

(Rayward-Smith, 2007) is proposed a simple statistic, based on comparing the weighted average of the variances of
j

A , kj 1 with nonzero variances of A, to measure the correlation between the real valued datasets and 

nominal valued datasetsas follows. 
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 Where,  jn : is the length of data sets j
A  

n : is the length of data sets A
 

ja : is the mean of data points of j
A  

a : is the mean of all data points of A  

Proof: 

Since correlation between the real valued data sets A and the nominal valued data set B is based on comparing the 

weighted average of the variances of j
A . Thus  
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Note that if data points of each j
A are identical, then 1),( bacorr because each j

aaS will be zero.  

Secondly, 
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1

1  and each 0j
aaS  which implies ),( bacorr cannot be 

negative. So, 0< ),( bacorr ≤ 1, when dealing real valued and nominal valued data sets. 

 

Experiments 

 

In this section, we will present the correlation results obtained by the above discussed approach on a benchmarked 

data set. This data set was taken from the Machine Learning Database Repository at the University of California, 

Irvine. The data fileservodata.xls contains three variables and 167 instances. This multivariate data is an outcome 

of the simulation of a servo system. In this file, motor is a nominal variable and pgain, vgain, and class are three 

real-valued variables. The Excel 2010have been used for computational work in this study. The missing values 

were generated completely at random.The correlation between nominal and real-valued variables with and without 

missing values are given in the following table. 

 
 

Variables 

No-missing data 10% randomly missing data 

pgain vgain class pgain vgain class 

motor 0.92 0.67 0.20 0.93 0.69 0.22 

 

The values of correlation coefficient, with and without missing data, are closer. Therefore, imputation of missing 

data with average of the whole data set is an appropriate solution. 

 

Conclusion 

 

Correlation is a powerful technique in data mining to measure the association between two data sets. There are 

some data mining techniques where association between two data sets plays an important role. In this paper, the 

concept of correlation coefficient has been extended and the correlation has been measured between real-valued 

and nominal data sets. The procedure to compute correlation coefficient proposed in (Rayward-smith, 2007) has 

been employed and validated on data sets with and without missing values. The proposed imputation method 

works well and results are not deviating significantly in missing data case in comparison to no missing data case. 

This study will help data miners, academicians and students who face difficulty in measuring association between 

two datasets with and without missing data. 
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Abstract: Parallel Programming technique is an important technique for various intensive and wide ranges of applications 

which uses multicore and manycore architectures. These architectures are most suitable for clusters than grids, supported by 

different network topologies. Message Passing and Hybrid Programming are the two techniques employed for the multicore 

clusters. Ant Colony Optimization(ACO) is one of the important heuristic based approach used to optimize the code in 

which computational speed is high compared to others.ACO is tested using Job flow scheduling problems as a benchmark 

and compared  with both the approaches  and then concluded that parallel ACO gives better performance .  

 

Keywords: Parallel Programming; Message Passing; Hybrid Programming; ACO; Job flow Scheduling problems. 

 

1. Introduction 

Distributed and parallel systems is one of the most important research areas in computer science nowadays. In 

particular, the use of multicore architectures used in clusters, grids and clouds, supported by different types of 

networks with different characteristics and topologies, has been considered for the development of parallel 

algorithms and also for the execution of different intensive processes computation.  

Multicore processor is formed by the integration of two or more computational cores within the same chip. 

These cores are simpler and slower, when combined allows enhancing the global performance of the processor 

with an efficient use of energy. Incorporation of this type of processors to ordinary clusters gives an architecture 

called as multicore cluster. These types of architectures establish communications between processing units 

which are heterogeneous and it can be divided into two groups: Internode and Intranode. Internode 

communications are done between the cores that are in different nodes and they communicate by exchanging 

messages through the interconnection network. Intranode communications are done between the cores that are 

within the same node and they communicate through the different memory levels of the node. 

Parallel programming paradigms are classified into three: shared memory, message passing and hybrid 

programming based on the way tasks communicate and synchronize. In shared memory architectures, such as 

multicores, tasks communicate and synchronize by reading and writing variables in a shared address space. 

OpenMP is the most widely used library to program shared memory. Message passing is the most commonly 

chosen paradigm for distributed architectures, such as traditional clusters. MPI is the most widely used library to 

program under this paradigm. 

Multicore clusters are hybrid architectures that combine distributed memory with shared memory, so the 

scientific community has a great interest in analyzing hybrid parallel programming paradigms that allow 

communications both through message passing and shared memory.The performance of two parallel algorithms 

designed for the same application but using different programming paradigms is compared over a multicore 



cluster. The application selected is a divide and conquer technique by means of Ant Colony Optimization 

algorithm, and it is selected as its computational complexity is O(n3).  

The Ant Colony Optimization algorithm is explained, together with sequential and the parallel algorithms used. 

In Section 4, the experimental work carried out is described, where as in Section 5, the results obtained are 

presented and analyzed. Finally, in Section 6 the conclusions and future lines of work are presented. 

Job flow scheduling is one of the well-known and important algorithmic paradigms suitable for execution on 

multi-core clusters .This is known as one the strongest NP-hard problem. Hence its m objectives are also NP-

hard problem. Many mathematical approaches for solving this scheduling problem are computationally intractable problems.  

2. Related work 

Numerous works have been done till now that analyze and compare parallel programming paradigms for 

multicore clusters. To mention but a few, there are different comparisons between message passing and 

combinations of message passing with shared memory. But all those results vary depending on the type of the 

problem solved, the algorithms used and the features of the hardware architectures  used ,which makes research 

in this area even more significant.  

 

3. Sequential ant colony optimization algorithm 

 

The ant colony optimization algorithm (SACO) is a probabilistic technique for solving computational problems 

which can be reduced for finding good paths through graphs. This Sequential ant colony optimization algorithm 

(ACO) is a member of the ant colony algorithms family, in swarm intelligence methods, and it constitutes some 

metaheuristic optimizations. The original idea has been diversified to solve a wider class of numerical problems, 

and as a result, several problems have emerged, drawing on various aspects of the behavior of ants. 

1.1. Convergence 

For some versions of the algorithm, it is possible to prove that it is convergent (i.e., it is able to find the global 

optimum in finite time). The first evidence of a convergence ant colony algorithm was made in 2000, the graph-

based ant system algorithm, and then other algorithms like Ant colony System has been devised. Like most  

metaheuristics, it is very difficult to estimate the theoretical speed of convergence.  

1.  Example pseudo-code  

  procedure ACO_MetaHeuristic 

    while(not_termination) 

       generateSolutions() 

       daemonActions() 

       pheromoneUpdate() 

    end while 

  end procedure 

 

1.2. Edge selection 

http://en.wikipedia.org/wiki/Algorithm
http://en.wikipedia.org/wiki/Probability
http://en.wikipedia.org/wiki/Algorithm
http://en.wikipedia.org/wiki/Swarm_intelligence
http://en.wikipedia.org/wiki/Metaheuristic
http://en.wikipedia.org/wiki/Metaheuristic


An ant is a simple computational agent in the ant colony optimization algorithm. It iteratively constructs a 

solution for the problem at hand. The intermediate solutions are referred to as solution states. At each iteration 

of the algorithm, each ant moves from a state x to state y, corresponding to a more complete intermediate 

solution.  

1.3.  Pheromone update 

When all the ants have completed a solution, the trails are updated by local pheromone update algorithm. 

 

 

 

Fig 1. Steps of Sequential ACO. 

 

Figure 1 describes the different steps involved in sequential ant colony optimization technique. 

4. Parallel ant colony optimization (PACO) 

PACO is a population-based approach based on the social behavior of ants in which we find the use of parallel 

computing to reduce computation time, improve solution quality or both. 

Most parallel ACO implementations can be classified into two general approaches. The first one is the parallel 

execution of the ants construction phase in a single colony. It aims to accelerate computations by distributing 

ants to computing elements. The second one, introduced by Stützle, is the execution of multiple ant colonies. In 

this case, entire ant colonies are attributed to processors in order to speedup computations as well as to 

potentially improve solution quality by introducing cooperation schemes between colonies. 

Recently, a more detailed classification was proposed by Pedemonte ET AL.  It shows that most existing works 

are based on designing parallel ACO algorithms at a relatively high level of abstraction which may be suitable 

for conventional parallel computers. However, as research on parallel architectures is rapidly evolving, new 

types of hardware have recently become available for high performance computing. Among them, we find 

multicore processors which provide great computing power at an affordable cost but are more difficult to 

program.  

1.4. Parallelization strategies 

In PACO algorithms, artificial ants cooperate while exploring the search space, searching good solutions for the 

problem through a communication mediated by artificial pheromone trails. The construction solution process is 



incremental, where a solution is built by adding solution components to an initially empty solution under 

construction. The main steps of the Ant System (AS) algorithm can be described as: initialization phase, ants’ 

solutions construction, ants’ solutions evaluation and pheromone trails updating. In Algorithm 2 a pseudo-code 

of AS is given.  

Algorithm 2: Pseudo-code of Ant System. 

// Initialization phase  

Pheromone trails τ; Heuristic information η;  

// Iterative phase  

while termination criteria not met do 

Ants’ solutions construction; Ants’ solutions evaluation; Pheromone trails updating; 

Return the best solution; 

After setting the parameters, the first step of the algorithm is the initialization procedure, which initializes the 

heuristic information and the pheromone trails. When all ants construct a complete path (feasible solution), the 

solutions are evaluated. Then, the pheromone trails are updated considering the quality of the candidate 

solutions found; also a certain level of evaporation is applied. When the iterative phase is complete, that is, 

when the termination criteria are met, the algorithm returns the best solution generated. 

1.5.   Hardware-oriented parallel ACO 
 
Even though they mostly follow the parallel ants and multiple ant colonies approaches, hardware-oriented 

approaches are dedicated to specific and untraditional parallel architectures. Scheuermann ET AL. [21, 22] 

designed parallel implementations of ACO on Field Programmable Gate Arrays (FPGA). 

 

 

 

 

Fig  2. Steps of  parallel ACO. 
 
 In addition to a complete survey, Pedemonte ET AL. proposed steps for Parallel ACO which is illustrated in 

Fig. 2. Although it provides a comprehensive view of the field, its relatively high level of abstraction does not 



capture some important features that are crucial for obtaining efficient implementations on modern high 

performance computing architectures. 

 

Fig 3.  Architectures used for parallel ACO. 

 

Fig .3 provides a conceptual view of parallel ACO that relates more closely to real parallel architectures. By 

bringing together the high-level concepts of parallel ACO and the lower-level parallel computing models, it 

aims to serve as a methodological framework for the design of efficient ACO implementations. 

1.6.   A new architecture-oriented taxonomy for parallel ACO 

The efficient implementation of a parallel metaheuristic in optimization software generally requires the 

consideration of the underlying architecture. Inspired by Talbi, we distinguish the following main parallel 

architectures: clusters/networks of workstations, symmetric multiprocessors / multicore processors and grids.  

Clusters and Networks of Workstations (COWs/NOWs) are distributed-memory architectures  

where each processor has its own memory. Information exchanges between processors require explicit message 

passing which implies programming efforts and communication costs. NOWs may be seen as an heterogeneous 

group of computers whereas COWs are homogeneous, unified computing devices. 

1.7.  Message Passing as Parallel Programming Paradigm 

This solution uses a master-slave model of P processes as parallelization strategy. The distances of each newly 

created node are distributed among all processes following a circular order (the node to which it is assigned is 

the owner).  

1.8.  Combination of Message Passing and Shared Memory as Parallel Programming Paradigm 

This solution is based on the one described in Section3.2.1, but unlike it, each process generates T threads when 

computation begins. Then, the iterations belonging to different process loops are distributed among the threads 

that have been generated. 

 

5.  Case studies 

Two case studies are presented to illustrate how the proposed framework relates to real implementations. In 

order to cover the two main  parallelization strategies for ACO, both parallel ants and multicolony approaches 

are proposed. In the first case, SMP and multicore processors are considered as underlying architectures. This 

section is then concluded with a general discussion about how this taxonomy applies to most other combinations 

of ACO algorithms and parallel architectures. 

1.9.  Multi-Colony parallel ACO on a SMP and multicore architecture 

This approach deals with the management of multiple colonies which use a global shared memory to exchange 



information. The whole algorithm executes on a single system and a single node so there is no parallelism at 

these levels. The colonies are executed in parallel and spawn multiple parallel ants. Therefore, colonies are 

associated to processes and ants to threads. At the programming level, this can be implemented either with 

multiple operating system processes and multiple threads or with multiple nested threads. In this 

implementation, we choose the latter as the available SMP node supports nested threads with a shared memory 

available to all processors.  

Parallelizing ACO in multiple search processes is quite simple: we only need to create a parallel region at the 

beginning of the sequential algorithm. This way, we can create as many threads as we have colonies. To 

illustrate the scheme of multiple interacting colonies in a shared-memory model, the simple case of a common 

best global solution located in the shared memory is implemented. 

In a shared-memory context, there is no such thing as an explicit broadcast communication step. It is replaced 

by the use of the global best solution as a dedicated structure in the shared memory. However, it is now used 

differently and more frequently. At each information exchange step, each thread compares its local value of the 

best solution with the global best solution. If it has lower cost, it then becomes the new global best known 

solution.  

6. Implementation 

Tests were carried out on a cluster of multicores with four blades and two quad core Intel Xeon e5405 2.0 GHz 

processors each. Each blade has 10 Gb RAM memory (shared between both processors) and 2 x 6Mb L2 cache 

for each pair of cores. The operating system is GNU/Linux Fedora 11 (64 bits). 

A.  Algorithms Used 

The algorithms used in this work were developed using C language (gcc compiler version 4.4.2) with the MPI 

(mpicccompilerversion1.4.3) library for message passing and OpenMP for thread management. The algorithms 

are detailed below: 

• MP: this algorithm is based on the solution described in Section3.2.1, where P is the number of cores used. 

• HP: this algorithm is based on the solution described in Section3.2.2, where P is the number of blades used and 

T is the number of cores in each blade. 

B.  Tests Carried Out 

Based on the features of the architecture, both algorithms were tested using all the cores with different numbers 

of nodes: two, three and four; this means that P = {8, 16 and 24} for MP. In the case of HP, one process per 

node was used; this means that P = {2, 3, 4} and T = {8}. Various problem sizes were used: N = {3000, 5000, 

7000 and 9000}. Each particular test was run five times, and the average execution time was calculated for each 

of them. 

7. Results 

To assess the behavior of the algorithms developed when escalating the problem and/or the architecture, the 

speedup and efficiency of the tests carried out are analyzed. 

The speedup metric is used to analyze the algorithm performance in the parallel architecture as indicated in 

Equation (1).  Speed Up=Sequential Time/Parallel Time (1)                                                                    

To assess how good the speedup obtained is, the efficiency metric is calculated. Equation (2) indicates how to 

calculate this metric, where p is the total number of cores used. 



         Efficiency=Speed Up/p    (2) 

Figure 4 shows the Speed increased, achieved by the algorithms MP and HP when using eight, sixteen and 

twenty four cores architecture for different problem sizes (N). 

 

 

 
Fig  4. Speedup obtained with the parallel algorithm for various problem sizes using different numbers of cores of the architecture. 

 

 

 

Fig  5.  Efficiency achieved by algorithms MP and HP when using two, three and four blades of the architecture for different problem 

sizes(N). 

The chart of figure 5 shows that both algorithms increase their efficiency as the size of the problem increases 

and, on the other hand, as it is to be expected in most parallel systems, the efficiency decreases when the total 

number of nodes used increases. The efficiency levels obtained with both algorithms are low due to the number 

of communication and synchronization operations carried out and the idle time that processes and threads might 

have. Despite this, it can be seen that the best efficiency levels are obtained by HP. 

The difference in favor of HP is due to several factors: 
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• First, HP reduces latency and maximizes the bandwidth of the interconnection network, since, by using a 

single, multi-threaded process instead of multiple processes for each node, it groups all task messages 

corresponding to a node in a single, larger message. It also removes competition for the network at node level. 

• Finally, since the distance matrix d is divided in less parts and the work assigned to each of these portions is 

distributed dynamically among the threads in each process, HP achieves a more balanced work distribution 

versus the fully static strategy used by MP. 

8. Conclusion and future work 

 

The performance of two parallel programming paradigms(message passing and hybrid) are compared for current 

cluster architectures, taking a study case of job flow scheduling problems by means of the Ant Colony 

Optimization algorithm. The algorithms were tested using various work and architecture sizes. The results 

obtained show that the hybrid parallelization better leverages the hardware features offered by the support 

architecture, which in turn yields a better performance. 

Future lines of work include the development and optimization of hybrid solutions for other types of 

applications and their comparison with solutions based on message passing or shared memory or both. 
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Abstracts 

In this article, results of an analysis is investigated by using a data mining tool called ‘SPSS’, to identify the flow characteristics 

and response of an elastically mounted circular cylinder at different interference conditions. Numerical investigation is 

performed on a range of longitudinal gap ratios (2.0 ≤ L/D ≤ 4) and transverse gap ratios (2.0 ≤ T/D ≤ 4) between the cylinders 
arranged in tandem and staggered configuration. The effects of the interference cylinders were analyzed at specific relative 

positions were observed and it has been identified that the parameters, reduced velocity (U/fD) and relative positions were 

significantly influences the flow induced vibration excitation. Hence, in this article, an accent is laid on the efficient of ‘SPSS 

Tool’ for analyzing the results of flow induced vibration excitation in an elastically mounted circular cylinder at different 

interference conditions. From the results, it is observed that, reduced velocity must be lesser than the threshold value and also 

the observed that the relative positions (spacing ratios) is playing a significant role when compared to the reduced velocity. 

Further, the results shows that, at the fluid flow characteristics of elastically mounted circular cylinder in staggered arrangement 

with two interfering cylinders in upstream conditions the oscillatory amplitude ratio (A/D=0.250) is found to be minimum.  

 

Keywords:Flow Induced Vibration Excitation; Interference; SPSS,knn,C5.0; staggered arrangement; tandem arrangement; 

1. Introduction 

Nowadays, the study on Flow Induced Vibration (FIV) has drastically increased in various fields of engineering 

and non-engineering applications. The vibration induced by the fluid flow can be classified according to the nature 

of the fluid structure interaction. The fluid-flow is broadly classified into three, i.e. internal, external and free shear 

flow. The present study is about the FIV due to the external flow of fluid over the circular cylinders. Basically 

interaction between the fluids and the structures is more of a complex phenomenon to study. D. Shiels et al, (2001) 

found out that the FIV of an elastically constrained 2-D circular cylinder has become a significant problem in 

studying the interaction between the fluids and structures.  
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For these types of problems, L. Cheng, Y. Zhou (2008) suggested the novel surface perturbation technique to 

control the factors which are involved in the fluid–structure interactions such as vortex shedding, flow-induced 

vibrations and vortex-induced noises. From the view of various researchers, some possible sources for the FIV and 

its analyzing techniques are stated below. The FIV is developed due to an alternating low-pressure, caused by the 

vortex shedding, behind a submerged cylinder, Hyun-Boo Lee, et al (2013). From the studies of M.J. Pettigrew et 

al (1998), it was identified that the occurrences of vibration induced in the tube bundles by the cross flow is mainly 

due to the fluid elastic instability. Ajith Kumar, R. and Gowda, B.H.L (2006), Korkischko, I., and Meneghini, J.R 

(2010) suggested that the total number of cylinders and its arrangements were one of the parameters which had 

significant impact on the induced vibration due to fluid flow. In most of the real time engineering applications, 

existence of  more than one structures in closer to adjacent one (For example: Of shore platform , buildings, 

nuclear fuel rods, tube bundles in heat exchangers etc.). to identify the flow characteristics and its effects at certain 

regions, the observed results has to be analyzed with perfect tools. Kumar, R.A. et al., (2008) analyzed the flow-

induced oscillations of a square section cylinder under interference conditions using a data-mining tool called 

‘decision tree’. In the current study, results of  numerical analysis on flow induced vibration excitation in an 

elastically mounted circular cylinder at different interference conditions using a data mining tool called ‘SPSS’.   

2. Computational Study 

 

The aim of the computational study is to predict the vibration response of the cylinder arranged in different 

interference condition. In turn the computational results are obtained by coupling the solution of the fluid flow with 
the solution of the structural response.  

  
                                                                       (a)                                                                       (b) 

Fig 1: (a) & (b) Schematic representation of an elastically mounted circular cylinder for the two dimensional flow simulations with the applied 

boundary conditions 

 

Where, a FEM based on the arbitrary Lagrangian-Eulerian formulation (ALE) [6] is applied to stimulate the 

interaction between the fluid flow and circular cylinder. The Navier–Stokes equations based on ALE formulation is 

expressed as: 
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Where the density of the fluid is  , 
iu is the flow velocity, 

iû  is consider being the motion mesh velocity, ij is the 

stress tensor, 
if  is force exerted from the cylinder. Apart from that the convection velocity is replaced with 

relative velocity (
ii uu ˆ ) to the mesh velocity

iû . Where, FLUENT re-meshes the computational domain in 

response to the new position of the boundary at each time step.  In turn the time integration is performed by 

employing the predictor – corrector method, where the non-dimensional time integration interval is set to 0.01. 
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3. SPSS Tool 

 

Data mining techniques which provide different methodologies for decision making, problem solving, analysing 

and learning. These techniques are used to analyse the data in order to discover useful information from the 

unstructured information.IBM SPSS (Statistical Package for the Social Sciences) tool is one of the data mining tool 

which is very suitable as a mining engine with its unique graphical interface and manipulating modules that allow 

data examination, manipulation and also for data analyses .SPSS tool is used to mine the data that affect 

information and analyse that information. IBM SPSS tool can take input data from almost any type of file like 

excel, xml, statistical files, var files,csv files..etc and use them  for any complex analyses.  SPSS tool also helps in 

monitoring the operating conditions of various parts of machinery for predicting possible breakdowns and errors 

before they occur.IBM SPSS modeler provides access to various algorithms for Classification like Bayesian 

classification,Decision trees,Nearest Neighbor,Neural networks and Support Vector Machine. 

 

In this paper, classification algorithms C5.0 model and knn – method [9] has been used. The knn classifiers are 

lazy learners compared with the other learner like C5.0.The knn classifiers are calculating distance measure for 

classification,if the dataset increases then the distance measures become less . So the building model is more 

expensive for classifying unknown records in knn classifiers but if  C5.0 used resulting in a low error rates on 

unknown records.C5.0 is a successor of C4.5 classifier to generate ruleset in decision tree.C5.0 is more accurate, 

much faster and occupy less memory for predicting the values that affect the information.C5.0 provides a clear 

indication of the fields in the dataset which are more important for prediction by an  information theory 

measure.C5.0 starts by splitting the sample dataset based on the field that provides maximum information gain. 

The Information gain is based on the concept of entropy. Entropy measures the amount of information in an 

attribute 

                                                       m 

                             Entropy(S) =    ∑ - pi log2 pi        (3) 

                                                                     
i=1

 

where pi is the proportion of S belong to the class i .S is not an attribute but the entire sample set.Gain(S,A) is 

information gain of sample data set S on attribute A is defined as  

   

         |Sv|              (4) 

   Gain(S,A) = Entropy(S) - ∑           Entropy(Sv) 

          |S| 

where  S is each value of  all possible value of attribute A ,Sv is the subset of S for which attribute A has value v , 

|Sv|  is the number of elements in Sv and  |S| is the number of elements in S 

 

 

 

 

 

 

  

 

 

 

 

Fig 2: Representation of classifying the sample dataset using C5.0 model in SPSS tool 
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4. Results and Discussion 

 

In this article, the flow characteristics of an elastically mounted circular cylinder at different interference 

conditions were plotted (A/D vs U/fD plots; where A/D - non – dimensional maximum/peak amplitude, U/fD – 

reduced velocity) for different spacing ratios (L/D & T/D).  

 

4.1. Response of an elastically mounted circular cylinder without interference 

  

 

 

 

 

 

 

 

 

 

 
 

Fig 4: (a) & (b) Schematic representation and Response of elastically mounted circular cylinder without interference 

 

From the result it is observed that, when the reduced velocity crosses 4.5 m/s, the cylinder exhibits perceptible 

amplitude of vibration. As the reduced velocity is increased further, the amplitude ratio reaches a maximum of 0.27 

at a reduced velocity is (U/fD) = 5.72. Further increase in the reduced velocity the amplitude is decreasing, where 

finally it is negligible, when it is crosses the value of (U/fD) = 9. It is clearly indicates that the lock-in regimes lies 

between 4.5 - 9.0 m/s.  

 

4.2. Response of an elastically mounted circular cylinder with interference in Tandem Arrangement at Different 

Spacing Ratios L/D = 2.0 - 4.0 

 

The schematic diagram for the tandem arrangement with interference in downstream is shown in Fig 5(a). The 

computation for the arrangement has been done at longitudinal pitch ratio of (L/D) = 2.0, 3.0 and 4.0 respectively. 

The vibration response of the cylinder in tandem arrangement for different longitudinal pitch is shown in the 

fig.5(b). Where, the two cylinders are said to be in tandem when there is an off-set in the transverse direction. 

 

 

 

 

 

 

 

 

 
 

 

 

       

   Fig 5: (a) & (b) Schematic representation and Response of an elastically mounted circular cylinder with interference in Tandem 

Arrangement at Different Spacing Ratios L/D = 2.0 - 4.0 
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4.3. Response of an elastically mounted circular cylinder in Staggered Arrangement with Two Interfering 

Cylinders in Downstream at Different Spacing Ratios L/D = 2.0 - 4.0 and T/D = 2.0 – 4.0. 

 

The response of an elastically mounted circular cylinder at staggered arrangement with two interfering cylinders in 

downstream for different spacing ratios L/D = 2.0 - 4.0 and T/D = 2.0 – 4.0 (Fig 6) were analyzed. From the results 

it is observed that the vibratory amplitude is found to be maximum for the spacing ratio of L/D=2.0, T/D=2.0 

respectively 

 

 

 

 

 

 

 

 

 

 

 

               

   Fig.6. (a)&(b) Schematic representation and Response of an elastically mounted circular cylinder in Staggered Arrangement with Two 

Interfering Cylinders in Downstream at Different Spacing Ratios L/D = 2.0 - 4.0 and T/D = 2.0 – 4.0. 

 

4.4. Response of an elastically mounted circular cylinder in Staggered Arrangement with Two Interfering 

Cylinders in Upstream at Different Spacing Ratios L/D = 2.0 - 4.0 and T/D = 2.0 – 4.0. 

 

The response of an elastically mounted circular cylinder at staggered arrangement with two interfering cylinders in 

upstream conditions for different spacing ratios L/D = 2.0 - 4.0 and T/D = 2.0 – 4.0 (Fig 7) were observed and 

analyzed. From the results it is observed that the vibratory amplitude is nearly suppressed for the interference 

spacing ratio of L/D=4.0, T/D=2.0.   

 

 

 

 

 

 

 

 

 

 

 

 

                                         

Fig.7. (a)&(b) Schematic representation and Response of an elastically mounted circular cylinder in Staggered Arrangement with Two 

Interfering Cylinders in Upstream at Different Spacing Ratios L/D = 2.0 - 4.0 and T/D = 2.0 – 4.0. 
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4.5. Results using C5.0 model and KNN method in SPSS tool  

 

The results of classifying the sample dataset with the values of L/D,T/D,U/D as input and the target as A/D. using 

C5.0 model and knn method in SPSS tool. Using C5.0 model, 38.78% values are correct and it can be used for 

prediction. The point on the chart fig 8. (c) Displays the error rate depending upon the measurement level of target 

on the y-axis with the number of nearest neighbors on the x-axis 

 

 

 

 

 

 

 

 

 

 

 

Fig8. (a)  Analysis chart and Graph board using C5.0 model    (b) & (c) k-selection error log using knn method. 

 

5. Conclusion 

 

By analyzing the data using SPSS Tool, the following conclusions are identified. 

 The vibration response of the test cylinder in tandem arrangement is found to be very high when the 

interfering cylinder is placed in the downstream close to the test cylinder. Also, the observed amplitude 

ratio (A/D = 0.32) is higher than that of the isolated cylinder (A/D=0.225). In turn, the vibration excitation 

of the test cylinder has been reduced, when the interfering cylinder is placed further away.  

 Among all the cylinder arrangements, the response of the cylinder in staggered arrangement with two 

interfering cylinders in upstream at 2.0 and 4.0 spacing ratios,  the oscillatory amplitude ratio is found to 

be minimum of A/D=0.250 at the lock-in regime of 8.5 ≤ Vr ≤ 21.5 respectively. In turn, the observed 

result is compared with the previous study that shows that the vibration of the test cylinder is almost 

suppressed when the interfering cylinders placed in the upstream are very close for the same longitudinal 

pitch adopted as in the case of interfering cylinders placed in the downstream.  

 On classifying the data using SPSS tool, it is observed that, among all the key parameters affecting the 

flow characteristics and its resulting vibration excitation, the reduced velocity and relative positions have 

a significant role. 

We have used the data mining techniques C5.0 and knn for classifying the sample dataset in SPSS tool for 

predicting the values that affect the information .C5.0 is more accurate in prediction for the sample dataset 

compared with other models. 
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Abstracts 

The problem definition for transmission of speech over Wireless Sensor Network (WSN) in low data rate for agricultural voice 

query is formulated and a solution is proposed using compressive sensing(CS) frame work. Various approaches of CS for 

speech signal are discussed in detail. The schematic for the  implementation of sensing matrix and compressive sensing 

algorithm is developed and discussions are made for technical justification based on literature survey. A novel implementation 

of sensing matrix using analog DCT units is proposed. The limitation of CS on speech for an interactive application is 

discussed.  

 

Keywords:compressive sensing; compressive sensing for speech; sparsity; WSN for farmers; 

1. Introduction 

Agriculture is an occupation that spread over in every continent and covers most of the rural areas which are 

spatially far away from urban centers. In the current information dominated scenario, farm management needs lot 

of day to day information related to agriculture domain from the regional advisory boards. The information they 

seek are like daily data regarding weather, rain forecast, insecticides, storm alert etc. One of the solution is to build  
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a communication infrastructure that is based on wireless sensor network which consists of wireless sensors to 

collect the speech query from the farmers from their land and to transmit to the nearest sensor and thus after several 

hops the speech query reaches a nearby hub. The hub is equipped with servers of high computational power to 

recognize the speech using a speech recognition algorithms and map it to the standard query and subsequently the 

related text or phonetic strings are sent as a response to the query .They shall be displayed or converted to synthetic 

speech at the farmer’s end. The response could be of two cases . 

 

a) Quick interactive response  

b) Record and respond after some time. 

 

                     We know, that to stream the PCM speech  signal, it requires a data rate support of 64 kbps. To 

increase the number of simultaneous users in the WSN it is important to encode the speech at much lower data rate. 

This can be achieved by various speech compression algorithms which adds to the computational power of the 

processor used in every wireless sensor. This apparently adds to the cost and battery power in the sensor. In this 

scenario, using compressive sensing frame work becomes reasonable. In the conventional compression techniques, 

sufficient samples of signals are acquired during measurement stage and then compressed by removing the 

redundant information. The mathematical frame work called Compressive Sensing [1 -2] enables us to sample the 

data in much lower sampling rate than the required Nyquist rate at the measurement stage and to reconstruct the 

original data from the available samples. The application of Compressive Sensing(CS) in speech processing is 

attracted by researchers and several works are being carried out in this area [3-5,7].In the present paper the basics 

of compressive sensing is revisited and a practical approach is arrived to use CS for the design and development of 

low rate speech over WSN for agricultural query by farmers. 

2. Compressive Sensing. 

The fundamental mathematical formulation of CS [1-2] is discussed here to build a CS framework for our 

requirement. Let us assume that a   1-D signal 𝑥 having N samples is measured in transform domain given by a 

linear mapping 

 

 𝑦 = 𝐴𝑥                                                                                                                                                                 (1) 

 

where 𝐴 is a N x N matrix that consist of basis functions such that 

 

 𝑥 = 𝐴−1𝑦                                                                                                                                                       (2) 

 

In this case during measurement if only K samples of 𝑦 is measured and even if K is much lesser than N, CS 

frame work allows us to reconstruct 𝑥 from the incomplete information of  𝑦 exploiting the sparse nature of 𝑥. It is 

shown that in ref [4], if 𝑥 is S sparse and if the following rule (3) is also obeyed,  

 

 𝐾 ≥ 𝐶. 𝑆. 𝑙𝑜𝑔𝑁                                                                                                                                                     (3) 

 

(where C is a constant) then 𝑥 can be reconstructed with an overwhelming probability by minimizing 𝑙1  norm of 𝑥 and  can be modeled as a convex unconstrained optimization problem given by  
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      𝑚𝑖𝑛⏟𝑥 0.5‖𝑦 − 𝐴𝑥‖22 + 𝜏‖𝑥‖1                                                                                                                              (4) 

                                

where as 𝜏 is a non negative parameter. In this work we use the algorithm of Gradient Projection for Sparse 

Reconstruction (GPSR) [7] and its matlab implementation to solve Eqn (4). 

 

This assumes x is sparse in time domain. If x is sparse in a transform domain 𝑥 = 𝐵𝑠 where as 𝐵 is also a N x N 

basis matrix and s is sparse then the objective function becomes 

       𝑚𝑖𝑛⏟𝑥 0.5‖𝑦 − 𝐴𝑥‖22 + 𝜏‖𝑥‖1                                                                                                             (5) 

 

Here A is called sensing matrix and B is called the sparsifying matrix and it is proved [1] that A and B to be 

mutually non coherent for better reconstruction of 𝑥. 

3. Large scale implementation of GPSR. 

In this section an alternative interpretation of above transformation matrix 𝐴  and 𝐵  are considered. These 

matrices constitute the kernel functions (eg.twiddle factor in DFT) of the selected transform. For our convenience 

of implementation we assume them as the operators 𝐴 and 𝐵 that operates on 𝑥 to produce the transformed output. 

Similary the inverse operators 𝐴−1  and 𝐵−1  are also available. Large scale implementation of CS algorithm 

requires implementation of these operators which are used to iteratively solve the optimization problem in (5). This 

helps the implementation to avoid explicit representation of complex and  large A and  B matrices and also helps to 

use the existing fast blocks to determine the transforms.     

4. Compressive sensing for speech 

The selection of sparsifying operator B is highly strategic in the case of compressive sensing of speech. It is 

shown that [3] the operations like DFT, Wavelet decomposition etc may not sparsify the speech signal better than 

the classic speech analysis models like LPC analysis, MFCC analysis those are used vastly in the well known 

speech compression methods. This statement holds good for most of voiced segment of speech. The speech 

production model assume that the vocal tract to be linear time invariant system momentarily for the production of 

every phonetics and the speech output is given by 

 𝑥 = 𝑒 ∗ ℎ                                                                                                                                                               (6) 

 

where as ∗ stands for convolution, ℎ is the impulse response of the vocal tract which is a IIR filter and 𝑒 is the 

input excitement signal.The term 𝑒 is assumed to be very sparse in nature for voiced phonetics and to be noisy for 

unvoiced phonetics . The popular Code Excited Linear Prediction(CELP) compression technique use ℎ  by 

representing them as LPC coefficients 𝑎 which constitutes the denominator polynomial of an all pole IIR system 

.A dictionary of codebook that comprise of representative vectors of various 𝑎 is trained using a very long speech 

unit. As discussed in previous section we represent eqn (6) as 

 

 𝑥 = 𝐻. 𝑒                                                                                                                                                                (7) 
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where H is an operator that performs IIR filtering operation. As shown in Ref [3] code book dictionary consists 

of L vectors (a typical value of 128) and correspondingly  there are L possible combinations for the operator H and 

thus  eqn (7) can be rewritten as 

 𝑥 = 𝐻𝑖 . 𝑒  𝑓𝑜𝑟 1 < 𝑖 < 𝐿                                                                                                                                      (8) 

 

This leads to L fold increase in optimization steps  and the modified objective function is given by 

 

        𝑚𝑖𝑛⏟𝑥,𝑖  12 ‖𝑦 − 𝐴𝐻𝑖𝑒‖22 + 𝜏‖𝑒‖1                                                                                                                        (9) 

 

5. Survey on application of Compressive sensing for speech Processing. 

In this section we give a basic survey on various research works carried out on compressive sensing for speech 

processing. Based on the sparse representation of speech signal there are 3 approaches of CS (i) windowed 

complex sinusoidal sparse representation (ii) codebook sparse representation (iii) hybrid dictionary sparse 

representation .Complex sinusoidal sparse representation is used [4] to represent audio signals sparsely. The 

codebook sparse representation is used [3] to show the reconstruction of speech signal using CS using codebook-

dictionary of size 128 that comprises of LSF parameters. This dictionary  is a redundant dictionary in the sense that 

the operator H is based on impulse response h which is IIR in nature and thus overcompelete. Hybrid dictionary 

representation [5] uses two different dictionary such as DFT and LPC to accommodate both voiced and unvoiced 

segments. In another work K-SVD dictionary and DCT dictionary are used for low frequency components and 

high frequency components respectively [7] and CS frame work is applied for blind speech segregation. In another 

approach a data driven adaptive dictionary [8] is used and sensing matrix is also adaptively changed based on 

energy distribution of the speech signal. The survey shows that CS for speech is still an active research area as the 

scope of improvement is very large.                                                                                                                                               

 

6. Practical selection of sparsifying and sensing matrix. 

 

As we discussed in section.1 we consider 2 different ways that the speech query system respond to the users (i) 

Quick interactive response (ii) Record and respond after some time. For the application we are discussing the 

computations related to sparsifying matrices are done in the server that has high processing capacity and thus the 

complexity of computations can be well managed.Anyhow time taken for convergence of CS is critical and the 

typical least time reported in recent literature [9] is 60 sec in a single core system and 16 sec in a 6-core system. 

With such a large computational delay it is difficult to implement an interactive application. Thus it  will suit only 

to our second case of record and respond after some time In this paper we propose codebook sparse representation 

as it suits both for voiced and unvoiced segments and codebook based compression is already used in standard 

speech compression algorithms.  For our chosen application the data acquisition system should be very simple and 

straight forward without much intelligence to be applied as the processor capability in wireless sensor mote is 

much low for various reasons and so the design of sensing matrix should be simple and practically feasible. 

Conventionally the sensing matrix used in most of the implementation is zero mean unit variance Gaussian matrix. 

There is no literature that deals directly with the real time implementation of such a matrix. In this work we 

propose to use DCT operation as the sensing matrix as Analog VLSI implementation of DCT is possible.The 

attractive feature of DCT is that its coefficients are real in nature and thus development  of CS is less complex. The 

schematic of our proposed system is shown in Fig.1.The work flow of this schematic shall be described as 
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following. The frame size of operation is 256 samples which occupy a time unit of  32 ms assuming the sampling 

rate of 8000 Hz. To apply a 256-point DCT we propose to  use a bank of analog DCT circuits. The number of DCT 

units are K and if K=N then there is no compression and K is selected such that K<<N. This is done by selecting K 

arbitrary points in the DCT coefficients. The output of K number of  DCT units are sampled in a rate of  8000/256 

Hz  and after multiplexing apparently the new sampling rate is K*(8000/256) and transmitted through WSN. It is 

obvious that least the K more the compression. The server constitutes the trained LPC based codebooks and 

operate on K DCT coefficients for a given frame to get the original reconstructed signal x by solving eqn (9) using 

large scale implementation of GPSR for CS. The reconstructed signal is used for further speech recognition.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1.Schematic of our proposed method.   

7. Conclusion 

In this paper a proposal for a practical low rate speech transmission  is made by making use of CS. Various 

approaches on CS for speech is discussed in detail and a schematic is arrived that to be used for the implementation 

of  low rate speech over WSN. The limitation of the methodology for interactive application is highlighted. 

However with the introduction of parallel systems and distributed computation of CS the time delay can be 

reduced to match an interactive application. A novel implementation of sensing matrix based on analog DCT units 

is also proposed subjected to further studies for the proposed CS using LPC codebook . 
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Abstracts 

A compact wide band, wide beamwidth meander line antenna element is reported for L-band secondary surveillance radar 

applications. Meandering the antenna will increase the effective current path length, exciting multiple resonance modes which 

eventually increases the bandwidth. Beamwidth is broadened by reducing the effective radiating aperture of the antenna. The 

designed meander line antenna offers a wide bandwidth (9%) and wide beamwidth (118) in the XZ plane at 1.3 GHz.  

 

Keywords: Meander line antenna; microstrip antenna; wide band antenna; wide beamwidth; 

1. Introduction 

 A microstrip antenna has the advantages of low cost, light weight and low profile planar configuration. They 

can be easily integrated with other passive devices and MICs on the same substrate. Due to their low fabrication 

cost and mass production microstrip antenna arrays (MAA) are used in many applications such as secondary 

surveillance airborne radars, telemetry applications, satellite imaging, remote sensing, remote control systems, 

mobile telephones and global positioning systems. They are also used on communication links between ships and 

satellites.  Both civil and military applications require high data rate transmission and large scanning range. To 

satisfy the above criteria the antenna should have wide bandwidth and broad beamwidth. The suitable candidate for 

this requirement is the microstrip antenna due to its low profile. However the major disadvantage of the microstrip 

patch antenna is its inherently narrow impedance bandwidth which is limited to 1-3% and the 3 dB beamwidth of 

100  and 110  in E plane and H plane using a single layer substrate [1, 2]. In recent years many researchers have 

contributed to the bandwidth enhancement of microstrip antennas. To enhance the antenna’s operating bandwidth, 

the use of a thick and low-permittivity substrate, has been known to be very effective but these trends are limited 

by an inductive impedance offset that increases with thickness. By introducing air gap or foam between the 
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uniform substrate and ground plane, bandwidth of patch antenna can be increased upto 8 % [3]. The use of a pair 

of wide slits on the patch gives impedance bandwidth of about 24 % [4]. Rectangular patch with U slot produces 

second resonance near the main resonance of the patch, producing a wideband frequency response. Bandwidth 

upto 54% can be achieved using U slotted patches [1]. L shaped probe feeding technique can also be used for 

wideband (>30% relative bandwidth) operations [5]. 

The aperture coupled antenna offers relatively wideband performance compared to coaxial fed or microstrip line 

fed patches. Techniques such as stacked patches and the use of coplanar parasitic elements have also been 

employed for widening the impedance bandwidth. In stacked patch configuration, bottom patch is directly probe 

fed while upper patch is electromagnetically coupled to the excited bottom patch. The size of upper patch is 

different from lower patch to obtain a slightly different resonant frequency. The attractive feature of stacking of 

patches is that it does not increase the surface area of the antenna as compared to coplanar parasitic elements. 

Impedance bandwidths of 10% to 29% can be achieved with probe fed stacked patches and 18% to 67 % for 

aperture coupled stacked patches [1], [6]. 

Bandwidth can be enhanced by choosing meander line antenna structure compared to rectangular or square 

patch antenna structures [7].  Meandering the patch increases the path over which the surface current flows and 

that results in increase in bandwidth [8]. The meander line element consists of a meandering microstrip line formed 

by a series of right angled bends. The Current direction changes in every half wavelengths resulting in increased 

bandwidth. The spacing between the two bends is adjusted to reduce cross coupling [9]. 

 

In some applications such as in phased array systems for identification of friend and foe targets and in point to 

multipoint systems, wide beamwidth of antenna is required for  large  coverage area. In the array environment a 

single antenna should have a broad beamwidth  because  the total far field is the product of the array factor and the 

individual single antenna element field. This is advantageous for an antenna covering a sector or a group of 

antennas providing high gain omnidirectional coverage. Beamwidth of microstrip antennas can be increased by 

decreasing the ground plane size and by modifying the antenna’s effective radiation aperture [10]. In this two 

auxiliary radiators are used to obtain the beamwidth in the H plane. Two additional out of phase radiators are used 

in addition to the inset fed patch antenna.  The vector currents are cancelled out in these two radiators and the 

effective radiation aperture decreases and the beam broadening is done in the H plane. In [11] a two layer stacked 

electromagnetic coupled microstrip patch antenna is reported for a wide bandwidth and broad beamwidth. The 

upper patch is loaded with two arc gaps and three stubs and is excited by electromagnetic coupling method. 

Multiple modes are excited at the same time in the operating bandwidth and this technique is used to obtain broad 

beamwidth and bandwidth. When a Microstrip patch antenna is excited with multiple modes the radiation beam for 

each mode is larger than the beam of a patch antenna with only one excited mode. 

2. Antenna geometry 

The initial antenna design process of the proposed L-band (1.2-1.4 GHz) antenna for secondary survelliance 

radar applications started with design of simple rectangular patch antenna. The patch is designed and printed on 

FR4 substrate of relative permittivity 4.4 and thickness 3.175 mm.  The designed rectangular patch offered a 

bandwidth of 1.2%. A 25.4mm thick foam (r=1.07) is stacked over the ground plane to enhance the bandwidth. A 

patch of 30  100 mm
2
 resonating at the fundamental frequency offers a bandwidth of 7.5% and the beamwidth of 

85-95 in XZ plane. To further enhance the bandwidth and beamwidth rectangular patch is meandered. The 

geometry of the meanderline  antenna   is shown in Fig. 1. The meander line antenna of Ls  Ws dimensions are 

optimized using the simulation software CST 2012 and is printed on a RT Duroid 5880 substrate of relative 

permittivity of 2.2 and thickness of 3.175mm.  

The optimized rectangular ground plane has a dimension of Lg  Wg  with a thickness of 2 mm. The meander 

line antenna is separated from the ground plane by a foam substrate (r = 1.07) of thickness of 0.11 λ0.  The 
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meander line length, width,  the number of meander lines, gap between the lines, number of bends are optimized 

and four meander lines with three bends are used here to obtain a resonant frequency of 1.3 GHz. The first strip of 

the meander line antenna is orthogonally fed by coaxial probe at  12, 33 (x0,y0) location where the  input 

impedance is 50 + j0 Ω. The outer conductor is soldered with the ground. The length of the meander line strip is 

almost equal to λ/2, width of the strip is 0.03 λ0 and the gap between the two meander line is of uniform dimension 

0.009 λ0. The optimized dimension of the antenna is given in Table 1. 

 

a      b                                                                                                                         

 

 

 

 

 

 

 

Fig. 1. The geometry of the meander line antenna a) Front View   b) Side view 

              

 

 

 

 

 

 

 

 

 

Fig. 2. Simulated return loss of the meander line Antenna 
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Table 1. Optimized antenna dimensions (all the units are in mm). 

W          L           Ls         Ws        Lg    Wg   

6           2             30        100        70     180   

   

   

3. Experimental results and discussion 

    The simulated return loss characteristic of the meander line antenna is shown in Fig. 2. CST MWS 2012 has 

been used to simulate and optimize  the meander line structure to achieve wide bandwidth and broad beamwidth.  

It can be observed that the meander line antenna offers a 10dB bandwidth of 9%. This increase in bandwidth in 

meander line antenna is due to the mutual coupling between the meander lines. Multiple modes are existing 

compared to single fundamental resonant mode of rectangular patch. Existence of higher order mode can be 

explained by considering the open circuited microstrip line as a parallel resonant circuit and the spacing between 

the two meander lines acts as a slot introducing a capacitive reactance.  

The simulated surface current distribution of the designed antenna is shown in Fig. 3. Meandering the patch 

increases the path length over which the direction of surface current changes. The effective increase in surface 

current path results in multiple resonating modes increases the bandwidth.   

                               

                                 

Fig. 3. Surface current distribution of the meander line antenna at 1.3 GHz.    Fig. 4. Vector current distribution plot of the meander line antenna 

at 1.3 GHz 

 

Fig.4 shows the vector current distribution plot of the meander line antenna. It can be observed that the current 

direction changes for every half wavelength in the meander line antenna. The out of phase current in each meander 

strip cancel each other which results in the reduction in the effective radiating aperture of the antenna.  
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The simulated radiation characteristic of the antenna is illustrated in Fig. 5. The antenna is oriented along XY 

plane. The 3 dB beamwidth of the antenna is 118 in the XZ plane and YZ plane beamwidth of 65 at one of the 

higher order mode at 1.3 GHz. This increase in beamwidth is due to the reduction in the effective radiating 

aperture of the antenna in the XZ  plane. After many simulation studies it has been observed that to increase the 

beamwidth in the E plane of a microstrip patch antenna the length of the antenna has to be decreased and to 

increase the beamwidth in the H plane the width of the antenna must be decreased. 

 

Fig. 5. Simulated radiation pattern of the meander line antenna at 1.3 GHz 

4. Conclusion 

A compact meander line antenna with a wide bandwidth and wide beamwidth is reported for secondary 

survelliance radar applications. The antenna is operating in multiple resonance mode which offers a bandwidth of  

9% and beamwidth of 118 in the XZ plane with gain of 6.3 dB at 1.3 GHz. Higher beamwidth is useful for the 

greater coverage area and also for the identification of friend and foe target and it is best suitable for the phased 

array environment. 
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Abstracts 

A blind source separation method is proposed; in this method we use a nonuniform filter bank and a novel normalisation. This 

method provides a reduced computational complexity and increased convergence speed comparing to the fullband algorithm. 

Recently, adaptive subband scheme has been recommended to solve two problems: reduction of computational complexity and 

increase the convergence speed of the adaptive algorithm for correlated input signals. The reduction in computational 

complexity is achieved with the use of adaptive filters of orders less than the full-band adaptive filter, which operate at a 

sampling rate lower than the sampling rate of the input signal. The decomposed signals by analysis bank filter are less 

correlated in each subband than the input signal at full bandwidth, and can promote better rates of convergence. This is an 

extension of [1] work. 

 

Keywords: Blind source separation, computational complexity, subband, convergence speed, mixture; 

1. Introduction 

Currently the technology involved in speech recognition is of fundamental importance for the communication 

between humans and machines. However, the recognition rate degrades quickly when several people speak at once 

or when there is background noise. The big challenge is providing devices that distinguish the desired human 

speakers among many conversations (or noise) in parallel. The blind source separation technique (BSS) has been 

widely discussed in the last decade and has numerous applications, audio systems [2], remote sensing [3], analysis 

of earthquake research [4], image processing [5] and digital communications [6]. These emerging techniques 

enable the extraction of a desired source signal from a mixture of observed signals from various sources. The term 

"blind" indicates that the mixing system is not known which means there is lack of information about the sources 

(positions, spectral structures, etc.). In general, we can classify the types of mixtures into two broad groups: linear 

and nonlinear. The linear mixtures group considered in this work can be subdivided into two cases: instantaneous 

mixtures and convolutive mixtures. Each of these cases can be divided into three classifications: 1) over-

determined mixtures, where number of mixtures, Nm, is higher than number of sources, Ns, 2) determined, Nm = 

Ns and 3) undetermined, Nm < Ns. 
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 To achieve this goal (to estimate the original sources), commonly computational technique and statistics, 

are used, based on independent component analysis (ICA). ICA extracts signals from each of the sources from the 

signals that are captured by sensors, and should be applied to signals that can be modeled as linear mixtures of 

statistically independent components and non-Gaussian. 

 

2. Separation for convolutive mixtures 

We can define its input vectors and coefficients, respectively, as:  

 

                                                             TNnxnx 1)(  x(n)                                                               (1) 

 

                                                    TN nn 10 )(   w(n)                                                                    (2) 

 

The filter’s output can be written as follows: 

                                             )()()( nxnwny
T                                                                             (3) 

In the case of separation of audio sources, some microphones (sensors) are placed in different positions so that 

each one captures a mixture of original sources with different levels of power. For real-world situations, audio 

signals can be considered as being the original sources and a room or an auditorium as the system that holds the 

mixture. In this case, microphones receive the signals taken that are affected by reverberation environment. 

Whereas the mixture of unknown structure is represented by finite impulse response (FIR) filters of length Ls 

(convolutional mixture), the signals of Ns sources captured by Nm microphones can be expressed as 
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where nm=1,…,Nm, and nsnmf ,  is the filter that models the transfer function between the ns
th

 source and the nm
th

 

sensor. 

To extract the mixture from the signals observed by the microphones, an adaptive learning algorithm is used to 

estimate them [7]. The coefficients, 𝜔𝑛𝑠,𝑛𝑚, of finite impulse response filters separation of length of S so that the 

signals output ynm(n) become mutually independent. Therefore, the signal estimated by the ns
th

 output is described 

as follows: 

                







Nm

nm

S

k

nsnmnsns knxkny
1

1

0

, )()()(                                            (5) 

where ns = 1,…,Ns. 

 

1.1 Blind Separation of Sources for determined instantaneous mixtures 

 

In the particular case of the mixing coefficients of the filters gnm,ns and separation 𝜔𝑛𝑠,𝑛𝑚 are scalar (S = Ls = 1, 

i.e., there is no delay or reverb but only attenuation, as in the case of an audio mixture). Assuming a restricted set 

Nm = Ns, we have the case of determined instantaneous mixtures, which has already been extensively studied and 

for which results can be very good. Rewriting equations (4) in matrix form, we have 
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where x(n) is the vector containing the n
th

 sample of observed signals, s(n)  the vector containing the signals of 

independent sources, the matrix F formed by the mixing coefficients gnm,ns. We can also write (5) in matrix form 

we have: 

                                )()( nWxny                                     (7) 

where y(n) is the vector containing the sources estimates the snm(n) and W is the matrix formed by the coefficients 𝜔𝑛𝑠,𝑛𝑚 to dissolve the mixture. Substituting equation (6) in equation (7), we can write 

                                 )()( nWFsny                                            (8) 

i.e., if the mixing matrix is non-singular, there exists a matrix W = F
-1

 that enable us to extract the mixtures. The 

challenge of BSS techniques is to precisely estimate this transformation matrix W from the signals captured by 

sensors. 

 

For Blind Separation of sources, assuming that the original sources are mutually independent and we need to 

estimate the system W which extracts the the sources s(n) from the mixture with the observed signals xk(n). If the 

separation matrix is of type WG = I, then y1(n), y2(n) are independent with  zero mean. 

The update equation of the separation matrix coefficients that reverse the mixture is based on natural gradient 

method, and written as 

            )()()(2)()1( nWnynyEInWnW
H               (9) 

 

where μ the step size, and the nonlinear function, FastICA, used in this work: 






tanh

(.)
3

y  

3. Proposed Algorithm 

Our proposal is to use a non-uniform filter bank without critical decimation. Fig. 1 shows a subband BSS system of 

two inputs and two outputs of the filter bank considering a non-uniform N-channel. This structure is a modified 

version, in relation to the structure presented in [9], where the signals present on the inputs of the filters in each 

subband Separation �̅�𝑛𝑚,𝑛𝑠𝑘 (𝑛) are further decimated in order to reduce the effect of overlapping spectrum during 

the process of adaptation of the coefficients. 

 

For a filter bank with octave frequency bands, implemented from two uniform filter bank channels filter 

analysis (Hk(z)) and synthesis (Fk(z)) equivalent to a filter bank tree in non-uniform N-channel are obtained. Each 

separation subfilter in k
th

 subband 𝜔𝑛𝑚,𝑛𝑠𝑘 (𝑛)  should have the following number of coefficients [9] 
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where 𝑁𝐹𝑘  the order of the k
th

 corresponding synthesis filter bank. 

The full-band is adapted to subbands by correcting the coefficients of every separation subfilter, 
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and the update equation will be [1]: 
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where Nb is number of blocks.  
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Fig. 1. Proposed structure for TITO linear subband BSS.  
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where Dk is the delay-time of the k
th

 block. To decrease the computational complexity, the normalization parameter 𝑅𝑛𝑠,𝑛𝑠−1 (𝑚) in [1][9] was simplified considering Rns,ns(m) a diagonal matrix, i.e. [1] 

                        .)()( ,, mRdiagmR nsnsnsns                                                                            (14) 

We propose the normalization parameter 𝑅𝑛𝑠,𝑛𝑠𝑘−1 (𝑚) that can be simplified to a scalar. In this case: 
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The proposed implementation in subbands has greater flexibility than full-band version, and can work, for 

example, with filters of different lengths of separation. 

 

4.1 Computational Complexity 

 

The actual number of multiplications per block of the input signal (NM) needed to update the coefficients of FIR 
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filters in the various subbands of separation of non-uniform structure of N channels and for a block of output 

signals at full bandwidth given by: 
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4.2 Signal-to-Interface Ratio (SIR) 

 

We have used the signal-to-interference ratio (SIR) used in [10] 
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and bjr(n) the sum of the convolutions of the filters of the j
th

 row of the matrix W with the filters of r
th

 column of 

the matrix H, ie, B = W * H. 

 

4.3 EXPERIMENTAL RESULTS 

 

The experiment was performed using two speech signals with 15 seconds duration and sampling frequency fs = 

8kHz, uttered English, on Inter i3 processor with 2.53 GHz speed. 

We compare the performance of the algorithm in full band using two different schemes of normalization: (a) new 

normalization (Equation 27) and (b) old normalization old (26). Table 1 illustrates the comparison between the 

new and old normalisation. Table 2 shows, the evolution of SIR filters considering the mixing of different lengths 

Ls = 128, 256, 512 and 1024. Table 3 gives a summary of the processing time and number of multiplications 

required by the algorithms for each block. By analysing the results in Table 1 we see that for filters of longer 

lengths of mixtures (corresponding to more reverberant environments), the new schema standardization 

significantly reduces the processing time and significantly increases the convergence speed in full band. We can 

see in Table 2 that the SIR decreases as the mixing system order (reverberant environments) increases. Evidently 

the subband structure has a faster convergence rate than that for the fullband structure, lower computational 

complexity, a shorter processing time. Performance of BSS in the band of highest frequency, k equals to 3 was 

always poorer than the remaining subbands (because of using reduced separation filters length), and the results 

were significantly better than full-band.   

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

Table 1. Comparison between the new and old normalisation 

 
S=Ls 

New 

Normalisation 

Old 

Normalisation 

1 128 26 60 

2 256 77 210 

3 512 294 432 

4 1024 403 458 

 

Table 2. Signal-to-interface for different subbands order 

 Mixing 

Filters 

Subbands SIR 

(k =) 

 Ls = S  0 1  2 3 

1 128 33.09 21.72 26,04 19.61 

2 256 22.21 12.17 13.8 8.53 

3 512 14.44 8.97 8.99 11.01 

4 1024 11.11 7.77 8.29 10.09 
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4. Conclusions 

 

This work offered a new structure of subband blind separation of sources, non-uniform  structure that employs 

non-uniform decomposition of the signals observed by the sensors. We first tested a filter separator with different 

lengths and are suitable at different rates, i.e. the lower frequency bands are narrower and operate at lower 

sampling rates. Second, extra filters are used for cancellation of the overlap between adjacent bands of the 

spectrum and filters which degrade mixtures are adapted. 

The adaptation is performed by algorithms based on natural gradient with simplified normalization schemes that 

result in reducing the computational rate. Simulations were performed with speech signals, viewing the benefits of 

subband structure on the full band structure in regards to processing time, convergence rate and high signal 

interference.  
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Table 3. Processing time in seconds 

  Full band Subbands 

 
Ls = S 

Processing 

Time  

NM 

(*107) 

Processing 

Time 

NM 

(*107) 

1 128 19 12.3 43 29.05 

2 256 41 22.2 61 47.1 

3 512 118 189 76 157 

4 1024 286 1650 163 1114 
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Abstracts 

The purpose of this paper is to identify the important dimensions of Internet Banking Service Quality and its impact on 

Customer Satisfaction.The scope of the study is restricted only  to the Internet Banking Services in Erode City, Tamil Nadu 

State, India.  Data were collected from 163 Internet Bank customers. The researchers were used systematic random sampling 

method for collection of  data  and questionnaire method was administered for data collection.Necessary statistical tools were 

applied in this study. The study identified reliability, trust ,Responsiveness, Ease of use and Website Design are the important 

Internet Banking Service Quality. The study also found that there is an impact on Trust, Reliability Website Design and 

Customer Satisfaction. The identified dimensions may help the bank   administration in general. 

 

Keywords:Service Quality; Customer Satisfaction; Reliability; Responsiveness; Trust. 

1. Introduction 

Today’s banking industry faces several challenges, Increased Competition, Stricter regulation.The Customers 

who are Increasingly Sophisticated, Price Conscious and Discriminating in evaluating Banking Services (Beckett et 

al., 2000[3]; Calik and Balta, 2006[5]; Fandos Roig et al., 2006;[10] Goode and Moutinho, 1995[11]; Ozdemir and 

Trott 2009)[19] The competition between the new private and public sector banks has resulted in a greater need for 

service providers to identify the drivers of customers’ satisfaction and new generation private sector banks have 

been able to create a niche in the retail banking due to technology and innovation (Vinita Kaura, 2013)[25] 

Customer satisfaction is generally considered the most significant long-term goals of firms (Cooil et al., 

2007).[6]Now,Electronic banking has become a major distribution Chanel for financial institution from 1990 

onwards (Karjaluoto et al., 2002).[12] Service quality is an elusive and abstract construct that is difficult to explain 

and measure (Cronin and Taylor, 1992).[8]  In banking services, Sureshchandar et al., (2001),[24] Lenke et al., 

(2009),[15] have used various dimensions of service quality in Indian context. E – Service quality refers to overall 
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customer evaluations and judgments regarding the excellence and quality of e – service delivery in the virtual 

marketplace (Santo S, 2003)[22] Several studies have been conducted on internet banking and the benefits. Internet 

Banking increased customer base (Bradley and Stewart 2003),[4]  Cost Reduction (Bradley and Stewart (2003),[4] 

Rotchanakitumnuai and Speece (2003)[21], Nath et al., (2001)[18] Al – Sukkar and Hasan (2005)[1] Ability to 

attract new consumers,(Al – Sukkar and Hasan, 2005)[1] Even though several studies have been conducted,most of 

the studies has been conducted either in big cities (or) other countries, so the researchers intend to fill the gap by 

studying the internet bank service quality and customer satisfaction in Erode city, Tamil Nadu, India 

2.Review of Literature 

Numerous studies have been conducted with regard to Internet Banking service quality and customer 

satisfaction. Parasuraman et al., (1988)[20] conceptualize service quality as the relative perceptual distance 

between customer expectations and evaluations of service experiences.  Internet Retail (Kaynama and Black, 

2000[13] Barnes and Vidgen, 2001),[2] Electronic Banking (Zhu et al., 2002),[27] Banking (Lam, 2002; Zhu et al., 

2002)[14] Siu and Mou (2005)[23] Identified credibility, efficiency, problem handling and security are the 

important service quality dimensions in Internet Banking. Zeithaml et al., (2001)[27] have identified access, ease 

of Navigation, Efficiency, Flexibility, Reliability, Personalization, Security, Privacy, Responsiveness, Assurance / 

Trust, Site aesthetics and Price Knowledge are the important Service Quality Dimensions in Online Service 

Quality. Madu and Madu (2002)[17] have identified fifteen dimensions of online service quality namely 

Performance, Features, Structure, Aesthetics, Reliability, Storage Capacity, Serviceability, Security, System 

Integrity, Trust, Responsiveness, Product/Service Differentiation and Customization, Web Store Policies, 

Reputation, Assurance and Empathy.  Another highly cited instrument, SITEQUAL developed by Loiacono et al., 

(2002)[16] with twelve dimensions: Information fit to task, Interaction, Trust, Response time, Design, 

Intuitiveness, Process, Integrated Communication and Substitutability. You and Donthu have identified ease of 

use, Aesthetic Design, Processing Speed and Security are the important online retailers website service quality.  

Researchers have established that improved service quality, increased customer satisfaction in the banking sector 

(Lenka et al., 2009;[15] . Waite and Harrison (2002)[26] have identified transaction technicalities, decision 

marketing convenience; interactive Interrogation, Specialty Information, Search efficiency, Physical back – up and 

technology thrill are important dimensions of online bank websites that affect customer satisfaction.. 

3.Objectives of the Study 

This study is undertaken with the following objectives: 

1.To identify the different dimensions of internet banking service quality. 

2.To measure the impact of different dimensions of internet banking service quality and customer satisfaction. 

4.Research Methodology 

The scope of the study is limited to the internet bank customers in Erode city, Tamil Nadu State, India. In Erode 

City, 21 Public Sector banks and 19 Private Sector Banks available. . Therefore the total number of banks in Erode 

city is 40 Banks. The researcher had collected ten samples from each bank. Therefore the total sample size came to 

400 internet bank customers, whereas the researcher can able to obtain only 163 filled questionnaires. The 

researcher used questionnaire method for collecting data from the internet bank customers. The researcher used 

systematic random sampling method for data collection from the customers. This study was conducted from 

November 2013 to January 2014. The questionnaire consists of three parts. The first part of the questionnaire 

consists of the demographic profile of the Internet Banking Customers. The Second part of the questionnaire 
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consists of Internet Banking Service Quality variables and the third part of the questionnaire consists of customer 

satisfaction. Before administering the questionnaire to the respondents, a pilot study was conducted.  

5.Results and Discussion 

5.1.Instrument Validity 

   Table 1.Instrument Validity: The internal consistency of the instrument was tested with the help of Cronbach’s Alpha. 

S. No Internet Banking 

Service Quality 

Dimension 

No. of Original 

Variables 

No. of Variables 

Retained 

Cronbach’s Alpha 

1 Reliability 4 4 0.761 

2 Trust 5 5 0.721 

3 Responsiveness 4 4 0.792 

4 Ease of Use 5 5 0.802 

5 Website Design 4 4 0.797 

All scale were reliable (See Table No: 1) as Cronbach’s Alpha range from 0.721 to 0.802, Exceeding the threshold 
of 0.70), (Cronbach, 1970)[7] is considered as acceptable and good indication of construct reliability. 

5.2Exploratory Factor Analysis: 

 Factor analysis is performed on perceived Internet Banking Service Quality variables and to establish 
their suitability for further analysis. Prior to the extraction of factors, the Bartlett Test of Sphercity (3784.661) and 
KMO Measures of sampling adequacy, value of (0.903) confirmed that there was significant correlation among the 
variables to warrant the application of factor analysis. The factor analysis results in five important Internet Banking 
Service Quality shown in Table No- 2 

Table No – 2: Internet Banking Service Quality Factors (IBSQ) 

S.No 
Internet Banking Service 

Quality Factor (IBSQ) 

No. of Variables 

Included 

Eigen 

Value 

Percentage of Variance 

Explained 

Cumulative 

Percentage of 

Variance Explained 

1.  Reliability 4 10.707 21.508 21.508 

2.  Trust 5 3.251 12.892 34.400 

3.  Responsiveness 4 1.929 12.476 48.876 

4.  Ease of Use 5 1.583 10.484 57.360 

5.  Website Design 4 1.036 8.734 66.094 

KMO Measures of sampling Adequacy 0.903 Bartlett’s Test Sphercity Chi-Square Value 3784.661 
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The narrated five Internet banking Service Quality Dimensions explain the variables in IBSQ to the extent of 
66.094. The most important perceived service quality is ‘Reliability’ since its respective Eigen Value is 10.707 
which consist of four service quality variables. Since the second and third important factors are ‘Trust’ and 
Responsiveness, since their respective Eigen value is 3.251 and 1.929 respectively. The variables explained by 
these factors are 12.892 and 12.476 percent. The ‘Ease of Use’ consists of five variables with the Eigen Value of 
1.583, whereas ‘Web Site Design’ consists of four Internet Banking Service Quality Variables with an Eigen Value 
of 1.036 Percent. 

5.3.Measuring the Impact of Internet banking Service Quality Factors and Customer Satisfaction 

In order to test the impact of different dimensions of Internet Banking Service quality and customer satisfaction, 
multiple regression analysis was used. In the regression model, the customer satisfaction was considered as 
dependent variables, while the five dimensions of internet banking service quality were considered as independent 
variables. 

Table No – 3 : Impact of Trust Dimesniosn of Internet Banking Service Quality 

                        Dependent Variable: Customer Satisfaction.(Y) 

Trust Quality 

Dimensions 

Unstandardised 

Co-efficients 
Standard Error 

Standardized 

Co-efficient 
t-Value Significance 

Beta 

Constant 0.127 0.254 - 0.501 0.617 

Error Free Online 

Transaction (x1) 
0.303 0.044 0.324 6.799 0.000 

Adequate Security 

Features (x2) 
0.086 0.059 0.058 1.446 0.150 

Honesty in Online 

Transaction Service (x3) 
0.043 0.050 0.031 0.855 0.394 

Never Misuse of Personal 

Information (x4) 
0.022 0.024 0.031 0.915 0.361 

R2 0.807     

Adjusted R2 0.802     

F Statistics 30.18    0.000 

Y = 0.127 + 0.303 (x1) + 0.086 (x2)+ 0.043 (x3)+ 0.022 (x4) 

 The result shows that there is a strong and significant relationship between the trust dimensions of internet 

banking service quality and customer satisfaction (F = 30.18        Probability F Statistics < 0.00). The R2 value 

0.807 revealed that independent variables explained 80.7 percent of the trust variance in internet banking service 

quality with an adjusted R2 of 80.2 percent. On the individual determinants of trust, dimensions “Error free online 

transaction” was found to be important determinants (β = 0.324, t = 6.799, p = 0.000 < 0.05). 

 
Table No – 4: Impact of Reliability Dimensions of Internet Banking Service Quality 

                       Dependent Variable : Customer Satisfaction(y) 

S.No 
Reliability Service 

Quality Dimensions 

Unstandardised 

Co-efficient 

Standard 

Error 

Standardized 

Co-efficient 
t-Value Significance 

Beta 

1. Constant 1.500 0.109 - 13.801 0.000 

2. 
Prompt Response to 

email (x1) 
0.222 0.041 0.452 5.446 0.000 
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3. 
Accurate Records of 

Account Transaction (x2) 
0.182 0.059 0.380 3.098 0.002 

4. 
User Friendly Website 

(x3) 
0.58 0.022 0.190 2.593 .011 

5. Grievance Handling (x4) 0.185 0.065 0.435 2.847 0.000 

R2 0.609     

Adjusted R2 0.593     

F Statistics 20.48    0.000 

Y = 1.500 + 0.222 (x1) + 0.182 (x2) + 0.058 (x3) + 0.185 (x4) 

 The results revealed that there is a strong and significant relationship between the reliability dimension of 

internet banking service quality and customer satisfaction. (F= 20.48 Probability F Statistic < 0.05). The R2 value 

0.609 indicated that the independent variables explained 60.9 percent of the variance in reliability dimensions of 

internet banking service quality with an adjusted R2 of 59.3 percent. On the individual determinants of reliability 

aspects of internet banking service quality, ‘Prompt Response to E-mail’, was found to be the most important 

determinants of customer satisfaction (β = 0.452, t = 5.446, P = 0.000 <0.05), This was followed by ‘Grievance 

Handling’ dimensions of internet banking service quality (β = 0.435, t = 2.847, P = 0.000 < 0.05) 

 
Table No – 5: Impact of Website Design Dimensions of Internet Banking Service Quality  

                       Dependent Variable (y): Customer Satisfaction 

S.No 

Internet Banking 

Service Quality 

Dimensions 

Unstandardised 

Co-efficient 

Standard 

Error 

Standardized 

Co-efficient 
t-Value Significance 

Beta 

1. Constant 0.324 0.358 - 0.904 0.367 

2. 
User Friendly 

Websites (x1) 
0.059 0.075 0.054 0.783 0.437 

3. 

Quick and Easy to 

Complete 

Transaction (x2) 

0.291 0.060 0.296 4.854 0.000 

4. 

Customer 

Orientation Home 

Page (x3) 

0.037 0.110 0.033 0.338 0.736 

5. 
Instills Confidence 

(x4) 
0.349 0.113 0.286 3.098 0.002 

R2 0.401     

Adjusted R2 0.385     

F Statistics 20.74    0.000 

Y = 0.324 + 0.059 (x1) + 0.291 (x2) + 0.037 (x3) + 0.349 (x4) 

The result shows that there is a strong and significant relationship between the website design dimension of 

internet banking service quality and customer satisfaction. ( F = 20.74, Probability F Statistic < 0.05).The R2 value 

of 0.401 indicated that the independent variables explained 40.1 percent of the variance in ‘Website Design’ 
Dimensions of Internet Banking service quality with an adjusted R2 of 38.5 percent.On the individual determinants 
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of ‘Website Design’ aspects of Internet banking service quality. ‘Quick and Easy to complete transaction’ were 

found to be most important determinants of customer satisfaction (β = 0.296, t = 4.854, P = 0.000 < 0.05). 

6.Findings 
This study identified ‘Reliability’, ‘Trust’, ‘Responsiveness’, ‘Ease of Use’ and ‘Website Design’ are the important 

dimensions of internet banking service quality. The study also identified that out of five identified dimensions, 

only ‘Reliability’, ‘Trust’ and ‘Website Design’ have a significant impact on customer’s satisfaction.  

 

7.Recommendation and Suggestion 

 
 The identified dimensions of the internet bank service quality help the bank officials to formulate suitable 

strategies regarding customer satisfaction, customer service, customer loyalty and service quality. In addition to 

this, the findings of this study can also be used for other service sectors like Insurance, Hotel, Stock Broking 

Firms, etc.This study suggests that to enhance customer satisfaction, Bank should develop marketing strategies to 

better address the Reliability,Trust and Web-site design of internet Banking service quality.  
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TECHNOLOGY & TECHNIQUES – TWO SIDES OF COIN IN HIGHER EDUCATIONAL 

MANAGEMENT 

Abstract 

"Educational management is the theory and practice of the organization and administration of 

existing educational establishments and systems.”Education is the crucible in which Innovations 

are forged. Promoting creativity and incentivizing innovations through our educational 

institutions is a first step towards broadening and deepening the impact of innovations in our 

society and economy. In a democratic country like ours, higher education and higher educational 

management is a necessity. The purpose of higher educational management is to bring pupils and 

teachers under such conditions as will more successfully promote the end of education with 

adopting necessary or required use of technology and make some innovations in educational 

system or management for the upliftment of our young generation. We apply the innovative 

techniques with the help of new technology and we adopt technology with the support of 

innovative and creative techniques. We draw pros and cons of the technology and innovative 

techniques in  higher educational management. 

Keywords: Higher education, Techniques, Technology 

1. Introduction 

 

These technologies are already demonstrating how they impact the way we think, learn, and 

interact—and they are also demonstrating the tremendous potential they have in the higher 

education as well. The emergence of technologies and the evolution of digitalization have helped 

shape the new techniques in which people are communicating, collaborating, operating, and 

forming highly intellectual constructs. In fact, recent research is showing that these technologies 

are shaping the way we think, work, and live. This is especially true of our youngest 



generations— those arriving at classrooms doors, soon to be leaving them and entering the 

workforce and society-at-large. The present era is era of electronic whether it is E-mail, E-

payment, E-shopping, E-application, E- learning, E-copy, etc. Education cannot be and should 

not be the exception to this. The only difference in E-education and others is the E-education 

requires the positive acceptance. It is two way traffic. E-education is complete only when it is 

received. Promoting creativity and incentivizing innovations through our educational institutions 

is a first step towards broadening and deepening the impact of innovations in our society and 

economy. In large scale education systems such as ours, catering to a vast population with 

relatively limited resources, this is a major challenge. At the same time, with rapid advances in 

new technologies, changing needs of the economy, and the very presence of the challenges 

identified above, the sector itself presents a fertile ground for pioneering innovations.[1]  

Technology can have a reciprocal relationship with teaching. The emergence of new 

technologies pushes educators to understanding and leveraging these technologies for classroom 

use; to take shape with new techniques.  

1.1 Meaning of Educational Management 

"Management implies an orderly way of thinking. It describes in operator terms what is to be 

done, how it is to be done and how we know when have done. Management is not a mystique. It 

is a method of operation. Go management should result in an orderly integration of education 

and society "School management, as a body of educational doctrines, comprises a number of 

principles and precepts relating primarily to the technique of classroom procedure and derives 

largely from the practice of successful teachers. The writers in the field have interpreted these 

principles and precepts in various ways, usually with reference to longer and more fundamental 

principles of psychology, sociology and ethics." 



1.2 Meaning of Technology  

The purposeful application of information in the design, production, and utilization of goods  and 

services, and in the organization of human activities. 

1.3 Innovation in Education  

Why do we need innovation and creativity in teaching? Things are changing around us very 

dramatically, very quickly. The world is becoming more interconnected, the environment is 

becoming less stable, and technology is continuously altering our relationship to information. 

Changing global conditions demand that we rethink what, but even more important, how and 

where we learn. We need education for the 21st century. [2]
 
 Innovations are always needed 

because every problem needs its solution; so it is the need of the time to discover something new 

and useful in education. When teacher acts as a well skilled and well professional teacher, he 

does his best. If a teacher does not understand the needs and problems of the students then how 

he can ensure student’s learning effectively? So when a teacher faces any problem, he is 

motivated to an innovation.[3]  

1.4 Education To E-education (Auspicious To Vicious Circle) 

With technology benefiting various fields, life has suddenly become a joyful journey for 

everyone. In the simple forms, like electronic stoves, telephones displaying caller's ID and 

automobiles the ride of life has become a pleasure. In the same way, the lives of students have 

also taken a leap towards easiness. When we talk about technology in education the first and 

foremost advancement is the computer and internet.[4]
 
E-learning refers to the use of technology 

in learning and education. It can be self-paced, asynchronous learning or may be instructor-

led, synchronous learning. E-learning is suited to distance learning and flexible learning, but it 



can also be used in conjunction with face-to-face teaching, in which case the term blended 

learning is commonly used. 

1.5 The place of Technology in a changed educational system. 

Most educational institutions in these countries lack quality facilities, journals, conferences, etc. 

The quality of educational materials is often poor. With the advent of the internet and world wide 

web, and already existing knowledge bases, many educational institutions will be able to make 

use of the same resource thus further minimizing the cost requirement. The internet opens up a 

way of exponentially expanding the physical limits of the school, giving students and teachers 

access to each other, experts and resource around the world. Information technologies help create 

more equitable and accessible education systems.[5]  

1.6 Pros and Cons of Education To E-education (Auspicious To Vicious Circle) 

E-learning and ‘ed-tech’ are currently huge buzzwords in education, as the tidal wave of the 

internet and the digital revolution, already firmly ensconced in our homes and businesses, 

marches voraciously on into our classrooms and universities. From class blogs and school e-

twinning schemes to scholastic ‘apps’ and online courses, education is going electronic. 

Mentioned below are the advantages of e-education. 

 Flexible scheduling and pacing: In e-learning students are not bound by timings. E-

learning enables students to learn at their own pace.  

 Cost savings: Tuition fees for online courses are typically lower than the traditional 

classrooms. In addition to that students can eliminate many other costs related with 

attending schools. 



 Convenience & Sharing Resources: Through the worldwide network education 

resources, tools and ideas can be shared and spread at the click of a button. Educators can 

very easily share information via personal learning networks and sites. 

 Education for All: The movement of education to the internet has opened up a whole 

new realm of opportunities for students of all ages and backgrounds, from all over the 

world. Online universities invite pupils from the most isolated backgrounds to study 

alongside their peers.  

 Synergy: The online format allows a dynamic interaction between the instructor and 

students and among the students themselves. Resources and ideas are shared, and 

continuous synergy will be generated through the learning process. The synergy that 

exists in the student-centered Virtual Classroom is one of the most unique and vital traits 

that the online learning format possesses. 

 Student-Centered: Within an online discussion, the individual student responds to 

the course material (lectures and course books, for example) and to comments from other 

students. Ideally, students make their own individual contributions to the course while at 

the same time take away a unique mix of information directly relevant to their needs.[6] 

Cons of E-learning 

 Limited instructor & Social interaction: There may be access to online forums and 

discussion groups, but one won't be meeting other students face to face. This eliminates 

opportunities for networking and group study. Plus, many view getting involved on 

campus as critical to the college experience. 



 Feedback bottlenecks: Students may not get prompt feedback. When they have a 

question, they are trapped waiting for answers via e-mail or student forums. 

 Technological challenges: If one is not tech-savvy or doesn’t have a reliable computer 

and Internet setup, the technical aspects of participation may prove frustrating. One more 

advantage is self discipline and flexibility that lets you work around your scheduling 

needs and pacing preferences means there's nobody to keep you from falling behind with 

your course work. 

 Getting Left Behind: Not all education takes place online, and it is important that we 

also continue to value and develop our offline teaching practice, to support those 

educators working in a more traditional environment. 

 Expensive Electronics: Many well-funded schools and colleges have reported exciting 

strides in e-learning and fantastically successful conversions to digital courses and iPad-

only lessons. However it is important to consider the dangers of excluding schools in 

more disadvantaged areas, where tight budgets and over-full classrooms make it 

impossible for pupils to benefit from access to the same kind of modern technology. 

 Lack of Essential Online Qualities: Successful on-ground instruction does not always 

translate to successful online instruction. If facilitators are not properly trained in online 

delivery and methodologies, the success of the online program will be compromised.  

1.7 Conclusion 

Technologies continue to afford us new ways to manage the potential dangers. Simulations, 

digital gaming, and social networking technologies have all definitely suffered the same public 



relations problems that all new technologies do. However, there are countless examples of these 

technologies demonstrating their educational value to other industries, confirming the powerful 

learning opportunities and advantages they afford.  
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Abstracts 

The BinDCT algorithm is expected to have tremendous advantages in low cost hardware implementation in terms of size, speed 

and power consumption.  This fixed-point approximation of the true DCT algorithm has nine configurations and a strategy for 

its implementation has been investigated.  The aim is to find the most efficient configuration amongst the nine variants that 

yields the fastest implementation whilst retaining image quality.  This results in the highest image compression ratio for each 

individual tile in an image.  This paper proposes a pattern classification method to train the system first then create classifier to 

select between the nine BinDCT variants suitable for dynamic reconfiguration, choosing the most efficient BinDCT for each 

tile of the image, instead of using a single or static BinDCT to transform all tiles of the image.  This can reduce processing 

requirements by over 70%. 

 

Keywords: image compression; BinDCT; DCT; RMSE. 

1. Introduction  

Discrete Cosine Transform (DCT) is a well-known and commonly used algorithm for image compression [1-3].  

The DCT converts the pixels in an image, into sets of spatial frequencies to enable removal of redundancy and 

reduction in irrelevancy in the image [4]. In section 2 Binary Discrete Transform (BinDCT) algorithm is detailed 

and proposal to use dynamic BinDCT instead of static for the transformation of the spatial images, in section 3 we 

detailed experimental work done and the results obtained, finally the Paper concluded in section 5. 

  

2. BinDCT algorithm  

The BinDCT (Binary Discrete Cosine Transform) is one of the recent developments in Fast-DCT algorithms [5-

6], with the first BinDCT published by Tran and Liang [6].  They succeeded in proposing a new algorithm that 

suited fixed-point multiplications with narrower data bus widths by using a multiplier-less approximation of Chen’s 
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Fast-DCT [5].  The new algorithms replaced all plane rotations by a series of hardware friendly integer dyadic 

values called lifting-steps.  These lifting-steps can be implemented using successive shift and add operations 

instead of multiplication and division operations.  However, the lifting values vary in their accuracy leading to a 

choice of transform depending on the application and image content of each 8x8 tile.  In all, Tran proposed nine 

sets of dyadic lifting configurations named BinDCT-C1 to BinDCT-C9, that have varying degrees of complexity 

whilst still approximating to a true DCT. Each BinDCT configuration has a different number of shift and add 

operations as shown in Table 1. This table shows that the higher the order of the BinDCT configuration, higher 

numbers of calculations are required to perform the transform operation.  

     Table 1. dyadic parameters values for BinDCT-C1 to BinDCT-C9. 

From Table 1 transforming 8 pixels using BinDCT-C1 requires 23 shifts and 42 adds. Therefore for a 

single 2D BinDCT-C1 8×8 tile a total of 1040 operations (368 shifts and 672 adds) are required. Whereas 

transforming 8 pixels using the BinDCT-C9 requires 1 shift and 18 adds, a total of 19 operations. Thus a 

BinDCT-C9 8×8 tile will require a total of 304 operations (16 shifts and 288 adds). Extending this 

analysis across a 256×256 image will yield a significant savings in the number of calculations required. A 

256×256 image contains 256×32x 8 input sequences, since input values will be clocked in serial manner 

each time.  If an image is processed using the 2D forward BinDCT-C1, then the numbers of mathematical 

operations required for whole image driven in Eq. (1): 
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Using BinDCT-C1 [2 × 8( 23 + 42)] ×32 × 32  = 1 064 960. However using BinDCT-C9 [2 × 8(1+ 

18)]×32×32= 311296. Therefore Reductions in the number of calculations = 1064960 –311296 = 753 664.   

The reduction in the number of required calculations for each 256×256 image when BinDCT-C9 is 

used in place of BinDCT-C1 to process the whole image is just over 70%. The reduction results obtained 

from processing the same tile with two different configurations begs the question: Could less accurate 

approximation configurations such as BinDCT-C9 or BinDCT-C8 be used if they produce acceptable 

results compared to the closer approximations delivered by BinDCT-C1 or BinDCT-C2? Also for the 

same 8x8 pixel tile, could the advantage of saving execution time by reducing the number of required 

calculations outweigh accuracy? An attempt to answer these questions follows in the next section. 

3. Experimental Results 

To investigate the quality of result from each 1D configuration when operating on the same tile, five 

different functions each represented by an array of 8 pixel values were used to test the nine different 

BinDCT configurations operational characteristics.  Functions were designed to mimic; Ramp, Spike, 

Constant, Mexican-hat, and Step inputs with grey scale values from 0-255, then transformed by each 

configuration. 

The transform coefficients output by each of the nine forward BinDCT configurations were compared 

with the coefficients generated by a true forward DCT.  The differences of the reconstructed pixels from 

the true forward DCT were caused by numerical distortion.  The reduction in the accuracy of the BinDCT 

coefficients introduces imprecision.  To observe results the quality of the image could be based on human 

perception which is very subjective or could be more quantitatively objective using mathematical 

assessment.  The most commonly used objectives measures are RMSE, Signal to Noise Ratio (SNR), and 

Peak Signal to Noise Ratio (PSNR).[7]  

The one selected in this research was RMSE which can be calculated using Eq. (2). Where Y (i,j) 

represents the processed image by one of the BinDCT configurations and X(i,j) represents the output 

coefficients of a true forward DCT. 
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RMSE                                                                                (2) 

M=8 rows, N= 8 columns, i= 0…7 each entry in each row, j= 0…7 each entry in each columns, RMSE 
values generated by all forward configurations denoted C1 to C9 are tabulated in Table 2.  RMSE 

indicates the quality of each transformed BinDCT. 

Table 2. RMSE results from processing five 1D functions using BinDCT-C1 to BinDCT-C9. 

Input C1 

RMSE 

C2 

RMSE 

C3 

RMSE 

C4 

RMSE 

C5 

RMSE 

C6 

RMSE 

C7 

RMSE 

C8 

RMSE 

C9 

RMSE 

Ramp function 0.7906 0.3536 2.2079 2.3452 2.3452 0.7906 2.6693 12.8111 21.2750 

Constant Function 0 0 0 0 0 0 0 0 0 

Mexican Function 0.5 0.7906 0.5 0.7906 0.7906 0.7906 4.6100 4.6098 11.6726 

Step Function 1.0607 1.8028 3.9843 4.0466 3.2016 4.0620 13.7568 12.2321 70.9710 

Spike Function 0.9354 1.7321 0.9354 1.7321 2.6220 5.5565 7.2284 31.2730 32.2626 
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To further investigate the results obtained, the lowest RMSE value obtained for each function, by 

which configuration, and number of the mathematical operations required to perform each 1D-BinDCT 

transform is presented in Table 3. 
 

Table 3 Input Function With Most Efficient BinDCT Algorithm 

Input Function Lowest RMSE Best 
Algorithm 

Number of 
Calculations  

Constant Function  0 BinDCT-C9 1 shifts+ 18 adds= 19 

Ramp Function 0.3536 BinDCT-C2 21shifts+39 adds= 60 

Mexican Hat Function 0.5 BinDCT-C3 21shifts+40 adds= 61 

Spike Function 0.9354 BinDCT-C3 19shifts+37 adds= 56 

Step Function 1.0607 BinDCT-C1 23shifts+42 adds= 65 

 

In Table 3 the best choice of BinDCT configuration for each input function was selected as the one 

with the lowest RMSE value.  Results indicate that RMSEs are not only dependent upon the BinDCT 

configuration being used, but also on the frequency content of the input stream. 

Based on the results from the constant input function in Table 2, the RMSE values are the same across 

all algorithms (BinDCT-C1 to BinDCT-C9).  The justification to use BinDCT-C9 instead of BinDCT-C1 

comes from the advantage gained when processing forward 256×256 images with the same image quality 

if the whole image or sub-image is constant.  This leads to a speed up in processing time and obtains 

higher compression ratio and coding gain.  

Many image compression techniques in use today use one static configuration to operate on all tiles 

regardless of the number of calculations needed by this configuration.  This ignores the fact that the same 

tile could be transformed using a higher order configuration BinDCT that has a smaller number of 

calculations and attains a similar or smaller RMSE value. 

To investigate further we must process a complete 256x256 grey scale image.  This image was divided 

into tiles of 8x8pixels or 32x32 sub-images.  Each tile was then transformed using the nine forward 

BinDCT configurations and for comparison a forward 2D true DCT.  RMSE values for each tile for all 

configurations were calculated and compared to find which configuration had the lowest RMSE value.  

This information can be used to decide which configuration should be selected for each tile, based on its 

approximation to the true DCT with a minimal number of calculations.  Therefore the use of one static 

configuration to transform all tiles of the complete image can be replaced by adaptively selecting between 

nine BinDCT configurations for each tile, resulting in the lowest RMSE values for the least number of 

calculations for the image, creating a dynamically reconfigurable BinDCT. 

Since the aim of this research work was to improve some aspect of image compression through 

minimising the number of calculation when using a dynamically reconfigurable BinDCT instead of a 

static configuration to process the whole image, the number of zero coefficients generated by all 

configurations was used as a measure of compression ratio.  Even though the most suitable way of 

calculating the compression ratio for a particular image relies on more than the transformed image, the 

distribution of the transform coefficients such as zeros have a very important influence on image 

compression coding and decoding.  

To investigate the dynamically reconfigurable BinDCT compression ratio for lossless image 

compression, the popular Lena Söderberg image was transformed using each static BinDCT, and the 

proposed dynamically reconfigurable BinDCT.  This was conducted using a C program written by the 

authors, which also calculated the number of zero coefficients obtained after performing the appropriate 

two dimensional transform on the image. 

A Lena image was processed by BinDCT-C1 to BinDCT-C9 as well as with the dynamically 

reconfigurable BinDCT system.  The number of zero coefficients generated by each transform,  

Compression ratios and RMSE for all configurations have been also been calculated and displayed in 
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Table 4 for lossless compression.  

Table 4. results of lossless compression on Lena image. 

 

Fig.1 shows the nonlinear relationship obtained between the compression ratio and the static BinDCT 

configurations C1 to C9 used to process the same image as well as the dynamically reconfigurable 

BinDCT system denoted by DCT type number 10 in all Figures.  The biggest ratio of 1.1570 was obtained 

through using dynamically reconfigurable BinDCT algorithm where more than one configuration is used 

to process the image during run time.        

 

 

 

Fig. 1. lossless compression ratio for nine configurations and the dynamically reconfigurable BinDCT for Lena image. 

The relationship of the RMSE in Fig. 2 for the BinDCT configurations C1 to C9 does not generate 

similar behavior obtained for the compression ratio relationship. The higher order BinDCTs have higher 

compression ratios whilst producing smaller errors, which is counter intuitive. However the only 

exception from the relationship was the dynamically reconfigurable BinDCT where it achieved the 

highest compression of 1.157:1 but for a low RMSE of 1.2679. This value for RMSE is very near to the 

closest approximation of the true DCT BinDCT-C1 with a RMSE of 1.2365, and far from the furthest 

approximation of the true DCT BinDCT-C9 with a RMSE of 8.4487. The processing of the Lena image 

by a dynamically reconfigurable BinDCT with lossless compression, demonstrates its efficiency at 

generating higher compression ratios and lower RMSE values. 

 

BinDCT Configuration Zero Coefficients Nonzero Coefficients Compression ratio RMSE 

BinDCT-C1 8866 56670 1.1564 1.2365 

BinDCT-C2 8822 56714 1.1556 1.3188 

BinDCT-C3 8701 56835 1.1531 1.3835 

BinDCT-C4 8728 56808 1.1536 1.4104 

BinDCT-C5 8769 56767 1.1545 1.4495 

BinDCT-C6 8799 56737 1.1551 1.5233 

BinDCT-C7 8653 56883 1.1521 2.8414 

BinDCT-C8 8422 57114 1.1475 5.6041 

BinDCT-C9 7879 57657 1.1367 8.4487 

Dynamic BinDCT 8893 56643 1.1570 1.2679 
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Fig. 1. (a) first picture; (b) second picture.                          

Another test was carried out using a constant image where all the pixels in each tile of the image have 

the same value. The compression ratios obtained for all nine configurations had the same number of zero 

coefficients which were 64512. Therefore the compression ratio was 64:1. It was found that tiles with low 

frequency content resulted in higher compression ratios than tiles with high frequency content.  

Paradoxically BinDCT-C9 generated higher lossless compression ratios than the higher order BinDCTs 

for low frequency content tiles. Therefore selection of lower order BinDCTs will reduce the number of 

calculations compared to higher configurations. Processing the whole image using BinDCT-C9 will result 

in the lowest number of calculations compared to other configurations. The dynamically reconfigurable 

BinDCT allows selection of the optimum BinDCT configuration to use for each image tile, instead of 

blindly using the most accurate approximation, BinDCT-C1. 

4. Conclusions  

The transformation parts of lossless image compression techniques have been tested using the BinDCT 

algorithm. BinDCT algorithms typically have nine configurations. Each algorithm has different numbers 

of add and shift operations. Since the number of shift and add operations implemented in each 

configuration is different, all BinDCT configurations have been investigated to calculate the reduction in 

operations possible when different algorithm are performed for the same image, sub-image and 8-bit linear 

data stream.  The reduction in the number of operands for each 256x256 Lena image when BinDCT-C9 

was used in place of BinDCT-C1 to process the whole image is approximately 70%.  

The effect of using the dynamically reconfigurable BinDCT system to generate the optimum 

compression ratio with Loosless techniques was addressed. For the lossless technique the biggest 

compression ratio was obtained through using the novel dynamically reconfigurable BinDCT algorithm 

with RMSE values very close to the values produced by BinDCT-C1.   

The results obtained confirm that the proposed work outputs an optimum image quality with minimum 

loss, as well as theoretically less power consumption, faster implementation and reduced calculation 

operations needed to accomplish the compression and decompression tasks, therefore better performing 

image compression systems. 
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Abstract 

We are rising in a worldwide society and the world has become a global and digital community. Effective software solutions 

are doing the expansion of this digital world. Interviewing is the requirement elicitation technique for the software 

development, used by the software experts. There are number of causes for using the Interviewing as a requirement elicitation 

tool, such as its easiness to implement, its awareness with contributors and the capacity to conduct in-depth exploration.  It is 

mostly accepted that during interviews, experts experience problems in gathering the tacit knowledge. This can disturb the 

process of interviewing. This paper had studied the effects of electronic communication on the elicitation of tacit knowledge on 

interview techniques for requirements gathering. Podcasts had been used as an electronic communication tool. A combination 

of less structured more specific interview type was used. Hypothesis had been tested for the podcast effects on the elicitation of 

tacit knowledge sharing process for interviewing. This study had explored three major areas for hypothesis testing, including 

students’ attitude using podcast as a communication tool, their understanding and learning using podcast, and the effect of 

podcast on the elicitation of tacit knowledge through a process of website development for the students, studying the course 

“Computing Skills” offered at Sultan Qaboos University Sultanate of Oman. Moreover, students’ favourite method of 

interviewing has been studied. Findings have discovered that the overall electronic Communication through Podcast tool has 

positively affected the tacit knowledge elicitation process of interview technique.   

 

 

Keywords: Electronic Communications, Tacit knowledge elicitation, Interview techniques, requirement analysis, Podcast 

 

1. Introduction 

Digital world is expanding day by day and the societies are adapting and replacing their manual activities with 

software based applications due to their unlimited benefits including speed, reliability, and accuracy etc., 

Software experts’ start the software development process through requirement elicitation, and the most famous 

requirement elicitation technique is interviewing. This stage of requirement gathering is very crucial.   If 

requirements are not elicited properly, requirements will remain there, without our knowledge, and the user 

doesn’t need the product formed on the basis of weak elicitation and when the user complains, more and 
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unexpected work has to be done to fix the problems and bring the things accurate 
[18]

. 
[1]

 Said that the 

requirements should be elicited rather than just gathering the information. “Successful development of software 

systems depends on the quality of the requirements engineering process” [14]
. 

[6]
 Argued that getting the right 

requirements is one of the largest, essential activities in software development process, and making a critical 

mistake at this phase can simply move to huge amounts of rework. 
[4]

 Stated the Stakeholders have been identified 

the software requirements elicitation as a main activity influencing powerfully on quality of specified 

requirements and the final product that will be developed. 
[8]

 Explained the Elicitation as a practice in which one 

or more techniques are used to gather and attain the requirements of users on the basis of which systems can be 

constructed that meets those requirements. 
[17]

 Described the elicitation and documentation of quality 

requirements as a CSF (critical success factor) in the lifecycle of software engineering. All the way through the 

software engineering literature, poor requirements are constantly referred as a cause for project failure. 
[7]

 

described the inadequate requirements account for 12.3 percent of projects that are cancelled; the second biggest, 

single cause. Analysis states that single major cause of project failure is poor requirement management and 71% 

of software projects fail because of the poor requirements management 
[10]

. Tacit knowledge establishes the 

foremost amount of our understanding, but it’s hard to completely get the advantage from this valued asset, for 

the reason that tacit knowledge is integrally indescribable. Only solution is to convert the tacit knowledge to 

explicit 
[16]

. 
[12]

 Defined tacit knowledge in terms of personal belief; perception and the value system are the 

elements that are surrounded by the indefinable features of the personal understanding and knowledge of an 

individual. Table A explains the main dissimilarities between tacit and explicit knowledge.  

     Table A. Main Dissimilarities between Tacit and Explicit (non-tacit) Knowledge 

Tacit Knowledge (Subjective)  Explicit Knowledge (Objective)  

Knowledge of experience (body)  Knowledge or rationality (mind)  

Concurrent knowledge (here and now)  Consecutive knowledge (there and then)  

Analog knowledge (practice)  Digital knowledge (theory)  

Table B draws mostly acknowledged interview types compared to the two dimensions (Structure and Specificity). 

The foundation for this table takes the inspiration and influence from the existing literature; expressly: [11]; [2]; 

[5].  

       Table B: Mostly Acknowledged Interview Combinations Drawn to Interview Types 

Interview Type  Combination 

 

(Structure, Specificity)  

Less-Less 

Less-More 

More-Less 

More-More 

2. PURPOSE OF STUDY 

The purpose of this study was to test the hypothesis:  

H1 Electronic Communication through Podcast tool positively affects the elicitation of tacit knowledge sharing 

process for the interviewing.  

Key areas of this study were to check the outcomes on the students’ attitude toward the communication tool 

podcast, understanding, and learning, and effect on elicitation of tacit knowledge, towards the process of website 

development for their course “Basic Computing Skills” offered at Sultan Qaboos University. Students were asked 

for their favorite method of interviewing, as well. As we had used10 point-Likert scale for this study, starting 

from Strongly disagree to Strongly agree, ranging from 1 to 10 respectively, so the mid value is 5, and the 

standard symbol for podcast mean is , therefore our hypothesis was: 

H0   :   = 5 

H1   :  > 5 
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3. What is Podcast? 

[9]
 Stated that the Podcast is an audio content that can be used with portable player for listening at any convenient 

time and place. It is an appreciating and adoring change and an impressive development in mainstream society and 

worked as a catalyst for knowledge creation. 
[13]

 Argued about usage of podcasts, as to be used to listen the information saved in audio files; they are valued tool 

for the dissemination of information like conducting interviews with experts. It is rationally, well-known among 

the community that a well-designed podcast has the potential to enhance and enrich the learning experience 
[3]

.  

4. METHODOLOGY 

This study was conducted on the students of the “Computing Skills” course. These students had similar educational 

background and they were using most of their course materials in the form of hard copy and facing problems in 

getting the supported and related material, when required, and they were demanding other supported material and 

resources to be provided to them, as a helping hand for their course. They had a good knowledge of website usage, 

as they had already used computers, e-mails, search engines and different other websites, to get the help in their 

studies. But they were in a need of a website, which fulfills their specific requirements, having most of the 

obligatory features.  Therefore the research framework had been tested through introducing the development of 

their course website, for the students of Sultan Qaboos University, Sultanate of Oman. And the students’ 
participation as interviewee/s for the analysis phase. The interview was conducted with these students for need 

analysis.  There were 30 participants, used Podcast as Communication Tool (Podcasts were recorded through 

“Audacity”, a free open source digital audio recorder and editor.)  

Three preliminary lectures/sessions were arranged for these students regarding the development process, and their 

part in the need analysis phase as an interviewee, etc. Soon after attending these three lectures/sessions related with 

website development and interview sessions information, students had filled a pre-interview survey questionnaire 

(10-point Likert scale), i.e. before using the Podcast (tool for Electronic Communication), to give their initial 

responses. Then the students were handed over and experimented with Podcast tool (Podcast had the interview 

agenda, interview related and website development related information). They used the Podcasts by hearing 

through their portable devices/mobiles/tabs etc., for understanding and learning the whole process. This way of 

Electronic Communication was one way, because students only heard the Podcasts. Four weeks’ time was given to 

these students, After four weeks these students had attended the interview “Less Structured-More Specific” One-

on-One (for need analysis). After attending the interview, these students had filled the post-interview survey 

questionnaire (10-point Likert scale), i.e. after using the Podcast (as Electronic Communication), to give their 

responses and feedback. At the end of this experiment their responses on (10-point Likert scale) were compared, as 

Before vs After. This paper is based on quantitative analysis retrieved through questionnaire (10-point Likert 

scale). Key areas concluded were related with Attitudes towards students feeling i.e. friendly, and comfort use of 

electronic communication (podcast), help of podcast in understanding and learning the whole process, the 

elicitation of tacit knowledge, and favorite method of interviewing through Interviewer only, or both (Interviewer 

+ electronic communication). 

Collected data was measured on the basis of plain statistical analysis, by comparing the means to analyze the 

amount of variation from Before phase to After Phase. Then the results of these assessments were integrated to the 

study. At the end experiments, analysis and comparisons were done and the Hypothesis H1 had been tested for 

overall three key areas, “attitudes” towards podcast, “understanding and learning” and “elicitation of tacit 

knowledge – ideas in mind” using podcast. The overall mean for these three areas was taken for checking the 

hypothesis H1. Favorite mode of interview had been checked, as well.  
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4.1 Attitude toward electronic communication (using Podcast): 

The means of the study at Before and After phases along with the size of change are presented in Table 1 and 

graphically presented in Fig. 1. The overall attitude toward electronic communication using podcast was found low 

at the start (M=2.14), but in the after phase most students responded high (M = 6.38).  

It seems that in the beginning, students didn’t have sufficient idea about the usage and importance of electronic 

communication as a helping tool in the interviewing process. So it could be a leading cause of this low mean 

towards their attitude at the beginning. Then the students were given a chance to use podcasts as a helping tool. 

After the usage of podcasts and attending the interview, the students attitude toward podcast was very optimistic 

(M = 6.38). It looks from students’ response that they recognized podcast a friendly, comfortable and essential tool 

while using it. This identifies their progressive and positive attitude toward the use of podcast as electronic 

communication and the overall size of change was (4.23).  

            Table 1: Attitude toward Electronic Communication (using Podcast) 

  Mean Size of Change 

Dependent Variables Before After After-Before 

  Friendly 2.17 6.23 4.07 

  Comfortable 2.20 6.47 4.27 

  Essential 2.07 6.43 4.37 

  Overall(Attitude towards Electronic Communication) 2.14 6.38 4.23  

 

 
            Fig. 1. Attitude toward Electronic Communications - using Podcast (Before Vs. After)   

4.2 Favorite Mode of Interviewing (using Podcast): 

The means of the study at Before and After phases along with the size of change are presented in Table 2 and 

graphically presented in Fig. 2. In the beginning students were questioned to provide their views about the Mode of 

interviewing, i.e. Interviewer Only, or Interviewer with electronic communication (podcast). The overall mean in 

the beginning was higher for Interviewer Only (M = 6.07), and Interviewer with electronic communication was 

lower (M=1.87).  

After using the podcast as a tool for electronic communication and attending the interview their responses were 

different with a reduction in the mean for Interviewer only to (M=2.93) and a huge increase in the students liking 

for the favorite mode of interviewing through Interviewer with Electronic Communication (podcast), with a mean 

of (M = 6.37) along with a big size of change to (4.50).  
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      Table 2: Favourite Mode of Interviewing (using Podcast) 

  Mean Size of Change 

Dependent Variables Before After After-Before 

Interviewer Only 6.07 2.93 -3.13 

Interviewer with Electronic Communication 1.87 6.37 4.50 

 
        Fig.2. Favorite Mode of Interviewing – using Podcast (Before Vs. After)  

4.3 Understanding and Learning (using Podcast) 

In the beginning general view and awareness of students toward podcast as an understanding and learning tool was 

low as stated by their response (M=1.80 and 2.47 respectively). But when the students were asked at After phase, 

they appreciated the effect of podcast on their understanding and learning with a very encouraging response and 

the overall mean was raised to (M = 6.33). Students had stated the effects of podcast on their enhanced 

understanding and learning. 

The means of the study at Before and After phases along with the size of change are presented in Table 3 and 

graphically presented in Fig. 3.  

           Table 3: Understanding and Learning (using Podcast) 

  Mean Size of Change 

Dependent Variables Before After After-Before 

Understanding 1.80 6.50 4.70 

Learning 2.47 6.17 3.70 

Overall(Understanding and Learning) 2.13 6.33 4.20 

 
               Fig. 3. Understanding and Learning – using Podcast (Before Vs. After)  
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4.4. Elicitation of Tacit Knowledge – Ideas in Mind (using Podcast) 

The means of the study at Before and After phases along with the size of change are presented in Table 4 and 

graphically presented in Fig. 4. In the start students were surveyed to give their views about the effect of podcast 

on the elicitation of tacit knowledge – i.e. the collection, organization and presentation of ideas in their minds.  The 

overall mean in the beginning was low, with only (M = 2.22). After using the podcast as a tool for electronic 

communication and attending the interview, their responses were totally changed with an overall increase in the 

mean to (M=6.13) and an overall size of a big change to (3.91).  

               Table 4: Elicitation of Tacit Knowledge – Ideas in Mind (using Podcast) 

  Mean Size of Change 

Dependent Variables Before After After-Before 

Collection of ideas 2.30 6.10 3.80 

Organization of ideas 2.20 6.10 3.90 

Presentation of ideas 2.17 6.20 4.03 

Overall (Elicitation) 2.22 6.13 3.91 

 
        Fig. 4.  Elicitation of tacit knowledge – ideas in mind – using Podcast (Before Vs. After) 

4.5 Overall average  for testing the hypothesis H1 (using Podcast) 

Table 5 shows the overall study findings for hypothesis H1 after using the podcast with having a (Mean=6.28). 

Hence H1 has been proved where  > 5 (i.e. Mean=6.28), therefore Electronic Communication through Podcast 

tool positively affects the elicitation of tacit knowledge sharing process for the interview techniques for small 

software developments. 

     Table 5: Overall average  (using Podcast) 

  Mean Size of Change 

 Before After After-Before 

Overall(Attitude towards Electronic Communication) 2.14 6.38 4.23  

Overall(Understanding and Learning) 2.13 6.33 4.20 

Overall (Elicitation) 2.22 6.13 3.91 

Overall average () 2.16 6.28 4.11 

We had also checked the favorite method of interviewing using podcasts (Table 2). Students’ responses were in the 

favor of “Interviewer Only” in the beginning of study, but statistics had proved that their likings had been turned 

toward the mode “interviewer with Electronic Communication” with a mean at (M=6.37). 
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5. Summary and Conclusion 

This research aimed at Interview techniques in terms of the influence of the elicitation of tacit knowledge on 

interview techniques for requirement engineering of small software developments; where the main focus was the 

evaluation of the effectiveness of interview techniques in eliciting the tacit knowledge through electronic 

communication using podcast. Students involved in the process of using podcasts had positive and productive 

approaches and attitude toward the positive effect of podcast as an electronic tool on the elicitation of tacit 

knowledge on interview techniques, for understanding, learning and specially elicitation of tacit knowledge 

Populations from almost all the sectors are entering the digital stage. The method of interviewing through 

electronic communication seemed more effective and operational. Students preferred interviewer with electronic 

communication (Podcast) as a favorite mode of interviewing with higher percentage as compared to interviewer 

only, after using the Podcasts. The conclusions of this study are also in agreement with [15] that the audio podcast 

users expressed their positive responses towards this learning technology, together with positive knowledge out 

comes, and [9] that the Podcast worked as a catalyst for knowledge formation. 
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Abstracts 

The supply chain of agricultural products has received a great deal of attention lately due to issues related to public health. 

Something that has become apparent is that in the near future the design and operation of agricultural supply hains will be 

subject to more stringent regulations and closer monitoring, in particular those for products destined for human consumption 

(agri-foods). The supply chain of agri-foods, as any other supply chain, is a network of organizations working together in 

different processes and activities in order to bring products and services to the market, with the purpose of satisfying customers’ 
demands.This work is concerned with the planning of a real agri-food supply chain for milk product for the city of Tlemcen in 

Algeria. More precisely the problem is to redesign the existing supply chain and to optimize the distribution planning. 

Furthermore, environmental costs of road transportation in terms of CO2 emissions are taken into account in the computations. 

The management of perishable products is a relevant issue in the ASC management domain, since the sellers cannot wait for the 

best favorable market conditions unless the quality and safety of their products deteriorate. These products must therefore be 

rapidly shipped from the sellers to the customers. Moreover the demand of consumers on healthy products is ever increasing 

and regulations of the authority are more and more stringent. In addition to these factors, the variability in the demand and price 

of these products with limited shelf life adds complexity to the supply planning of these already critical supply networks. This 

explains the growing attention paid to the ASC in the literature. Our aim in this work is to locate the areas of farmed meadows 

of processing plants milk products. 

As mentioned in our paper, the entire problem is decomposed into two problems, and each sub problem is solved in sequential 

manner, to get the final solution. LINGO optimization solver (Version12.0) has been used to get the solution to the problem. 

 

Keywords: Agri_foods Supply chain, distribution network, optimization, Milk product.; 

1. Introduction 

Agro-food supply chain systems have observed a dramatic transformation in many developing countries in 

recent years. Urbanization, in conjunction with rapid growth in incomes, has caused the character of urban diets in 

these countries to shift away from low quality staple grains towards high quality cereals, then to livestock and dairy 

products, and vegetables and fruits. 

A combination of these factors have forced many developing countries to re-orient their production and 

marketing systems by linking local producers with the  organized commodity networks and supermarkets to meet 

increasing domestic and global consumer demands. Numerous supply chains of agricultural and food products have 

been formed by the agents responsible for production, processing, marketing and distribution of these products. 
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The term agri-food supply chains (ASC) has been coined to describe the activities from production to 

distribution that bring agricultural or horticultural products from the farm to the table [1]. ASC are formed by the 

organizations responsible for production (farmers), distribution, processing, and marketing of agricultural products 

to the final consumers. The supply chain of agri-foods, as any other supply chain, is a network of organizations 

working together in different processes and activities in order to bring products and services to the market, with the 

purpose of satisfying customers’ demands [2]. What differentiates ASC from other supply chains is the importance 

played by factors such as food quality and safety [3]. Other relevant characteristics of agri-foods  include their 

limited shelf life, their demand and price variability, which makes the underlying  supply chain  more complex and 

harder to manage than other  supply chains. Agri-food supply chains (ASC) identified for two types; the first one is 

the supply chain of fresh agri-foods, and the second one is the supply chain for non-perishable agri-foods. Fresh 

products include highly perishable crops such as fresh milk, meat, fruits and vegetables whose useful life can be 

measured in days; non-perishable products are those that can be stored for longer periods of time such as grains, 

potatoes, and nuts [4]. Food safety has become the subject of significant public and regulatory attention in various 

countries. Food safety is often an experience or credence attribute that consumers cannot detect through search 

activities prior to purchase [5]. The handling and consumption of poultry meat is recognized as a major cause of 

foodborne illness in humans globally particularly when eaten raw, undercooked or decontaminated and stored 

following cooking [17]. This implies that the traditional supply chain practices may be subject to revision and 

change. One of the aspects that may be the subject of considerable scrutiny is the planning activities performed 

along the supply chains of agricultural products.  

This work is organized as follows. First, the problem is described. Then, the mathematical model is presented. 

Computational results are presented in section 3. The last section concludes the paper and provides some directions 

for future research. 

2. State of the Art 

Supply-chain management (SCM) is the integrated planning, coordination and control of all business processes and 

activities in the supply chain to deliver superior consumer value at least cost to the supply chain as a whole while 

satisfying the variable requirements of other stakeholders in the supply chain [6]. In this definition a supply chain 

is a series of (physical and decision-making) activities connected by material and information flows and associated 

flows of money and property rights that cross organizational boundaries. The supply chain not only includes the 

manufacturer and its suppliers, but also (depending on the logistics flows) transporters, warehouses, retailers, 

service organizations and consumers themselves [5]. 

2.1. Design supply chains: 

 The network design problem consists in selecting the facilities to open in order to form a production-distribution 

with minimal overall costs and the highest customer service levels [6]. 

 The design problems of supply chains are often complex by nature due to their direct relationship with 

economic, organizational and social sector. For this reason, the design of a successful logistics network (in its 

various forms: location, production, distribution, routing, location/allocation, choice of suppliers, etc. ...) has 

attracted, in recent years, the attention of industrial and scientific community. 

2.2.  location  Problems 

All tables should be numbered with Arabic numerals. Every table should have a caption. Headings should be 

placed above tables, left justified. Only horizontal lines should be used within a table, to distinguish the column 
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headings from the body of the table, and immediately above and below the table. Tables must be embedded into 

the text and not supplied separately. Below is an example which the authors may find useful. 

 

2.3. Problems  allocation 

The allocation problem is to assign processing or manufacturing to the sites and determine the flow between the 

various network sites. 

 

2.4. location-allocation Problems 

In a location-allocation problem, we distinguish the term localization that refers to the determination of the 

locations of sites (sites of production or distribution centers), and the term allocation that refers to assigning 

activities to production sites, distribution centers or customers. 

 

Osman ALP et al. (2003) have proposed in their paper [7]   a new genetic algorithm for the problem of site 

locations (facilities). This algorithm is simple and gives good solutions. The purpose of the model is to select the 

best location of the P sites to serve N points (areas) of application to minimize the distance between these sites and 

demand points.  

M. J. Canos et al. (2001) defined the classic problem of localization of P-median as the location of P facilities to 

cover the requested command with the minimization of the total transport cost. They assume in their work [8] that 

these costs are directly proportional to the distance covered and the quantity of products transported. 

Guy Aimé Tanonkou et al. (2006) have addressed the design problem where plants location and supplier 

selection decisions are integrated. In this study [9], they assumed that the retailer will make a random demand for 

one type of product and delivery time between each supplier and each distribution center is constant and no 

delivery time between distributions centers (DCs). The problem is to select suppliers, the location of distribution 

centers and the allocation suppliers to distribution centers (DCs) and allocation the retailers to distribution centers 

(CDs), with the aim to minimize the total fixed distribution centers location costs, running inventory and safety 

stock costs at the distribution centers and transportation costs through the network. The authors have found that the 

problem is NP-hard, have proposed the Lagrangian relaxation approach to solve this problem. 

M.T MELO et al. (2008) presented in their paper [10] a literature review of models of plant location and 

planning strategy for supply chain. The authors have noted the interest shown by several researchers treating 

stochastic cases. The authors’ note that the tactical and operational decisions (routing and mode of transport) 

strongly depend on the decision of the location of sites and that integration decisions in Supply Chain Management 

is less studied. 

Omar Ahumada et al. (2009) gave in this paper [4] the main contributions in the field of production and 

distribution planning for agri-foods. The authors have focused particularly on those models that have been 

successfully implemented. Then, they have classified this model according to relevant features, such as the 

optimization approaches used, the type of crops modeled and the scope of the plan.  

Rami Musa et al. (2010) have proposed in their paper [12] a novel algorithm to solve the transportation problem 

of the cross-docking network. The objective of this work is to minimize the total shipping cost of transporting 

pallets from a set of I suppliers to a set of J customers through K cross-docking distribution centers. Ant Colony 

Optimization (ACO) algorithm was used to solve the problem on hand. Authors have solved a numerical example 

for verification and demonstrative purposes. They found that our proposed solution reduces significantly the 

shipping cost in the network of cross-docks. 
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Sérgio Barreto et al. (2007) discuss in their paper [13] the location routing problem (LRP) and consider a 

discrete (LRP) with two levels: a set of potential capacitated distribution centers (DC) and a set of ordered 

customers.  

LusineAramyan et al. (2006) provide a literature review on existing performance indicators and models, and 

discuss their usefulness in agri-food supply chains [1]. 

Tsola et al. (2008) have studied in their work [5] the impact of poultry slaughter house modernization and 

updating of food safety management systems on the microbiological quality and safety of products. 

Ingrid Hunt et al. (2005) have discuses key issues in supply chain management and eBusiness within the animal 

feed and food industries and presented number of case studies, which consider the concepts of extended products 

and extended enterprises. These concepts are used to support the supply chain and eBusiness activities across the 

supply chain activities of these industries [14]. 

 

3. Problem Description 

Production-distribution networks provide an effective tool to model manufacturing and logistics activities of a 
firm. The production-distribution system design problem involves the determination of the best configuration 
regarding location, size, technology content and product range to achieve the firm's long-term goals [15]. 

In this work, a real agri-food supply chain of milk product for the city of Tlemcen in Algeria is studied. More 
precisely, the aim of this work is coordination of decisions for location, allocation and transportation of products to 
achieve an efficient and green logistic network design and distribution planning. Our problem is to determine the 
various decisions of location / allocation between the milkmaid and the demands areas (set of retailers). Initially, 
dairy companies sent milk trucks to collect raw milk from individual farmers in all villages of Tlemcen city. After 
the processing of the collected milk or pasteurized must deliver it by refrigerated truck to retail milk.  

The network considered in this work is composed of retailers and dairy industry from the city of Tlemcen and 
surrounding areas. The aim is to redesign the supply chain in order to make savings and improve the distribution of 
milk product from the dairy industry (milk house) to the retailers. As noted by [7] in their review on location 
analysis applied to agriculture, there is a need to consider the uncertainty in the strategic planning models applied 
to the agricultural industry, in particular to plan and forecast the demand from customers. In this work, to address 
uncertainty arising from the demand on milk products from customers, the choice was made to capture the real 
demands on these products by studying them. To this purpose, more than two years have been required to observe 
the real flows of milk product distributed from the dairy industry to the retailers. The conclusion was that the 
distribution planning lacked efficiency leading sometimes to unsatisfied demands and increased prices at retailers. 
In addition to that, an integrated model was chosen to better plan the activities of the supply chain and generate 
savings. As the problem is complex by nature, the proposed solution approach has been divided into two main 
steps. Indeed a based location-routing model is addressed in a sequential manner to optimize the products flows. 
The study performed on real data allows supposing that these demands are known in advance. Then, when the 
capacity for the delivery of each region of retailers is calculated, a capacitated plant location problem is solved in 
order to decide which dairy industry has to be open, closed or reopen for the considered planning horizon. Last, a 
classical routing problem is tackled in order to define which routes are the cost-effective ones. Limited capacities 
at potential milk houses and for the refrigerated delivery trucks are additional assumptions made for this study. Let 
us recall that the demand on milk products is supposed to be known in advance. 

A. Model parameters  

j : Index  for regions of retailers; j ∈ J 

k :Index for milk house; k ∈ K 

l : Index for products; l ∈L  

v:Index for vehicles classified according to their authorized gross weight; v∈V 

xi, yi : Geometric position of the customer i; 

x’j,y’j: Geometric position of the customer cluster j; 
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xk ,yk : Geometric position of the house milk  k; 

nj :Number of customers assigned to customer cluster j; 

Qj: Capacity of a vehicle that travels to the customer cluster j; 

Dcli: Demand of customer i for product l; 

Dcclj: Demand for a product l by the customer cluster j; 

Vljk: volume of l product shipped from customer cluster j to house milk k; 

FCk: Fixed cost for establishing a house milk k; 

Djk: Euclidian distance from house milk k to the centroid of customer cluster j; 

B. Decision Variables 

Yij = 1, if the customer i is assigned to customer cluster j, = 0, otherwise; 

Zjk = 1, if the customer cluster j is allocated to house milk k, = 0, otherwise; 

Xk = 1, if the house milk k is open, = 0 otherwise; 

C. Model formulation 

The mathematical model formulated for the minimization of Total Cost (TC) transportation in the city of Tlemcen 

(Algeria). In order to cover the entire order requested. Since the problem is highly complex, it cannot be solved in 

a single stage. For this purpose, the entire problem is decomposed into two problems; each problem is solved in a 

sequential manner, while accounting for dependence between them.  

D. Capacitated Centered Clustering Problem (CCCP) 

In a first stage, the problem of grouping the retailers into clusters is formulated as a capacitated centered clustering 
problem. The originality and efficiency of this approach come from the fact that it limits dissimilarity among the 
formed groups since these clusters are centered at the ”average” of their points’ coordinates, see[11]. 

The capacitated centered clustering problem, consists in minimizing: 

The mathematical model of CCCP is given as follows: Min Z1 = ∑ ∑‖(xi − xj′) + (yi − yj′)‖2Yij. (1)j∈Jk∈K  

Subject to: ∑ Yijj∈J = 1, ∀ i ∈ I … … … … … … … … … . … (1.1)  
∑ Yijk∈K = nj, ∀ j ∈ J … … … … … … … … … . … . (1.2)   ∑ xiYiji∈I ≤ njxj′, ∀ j ∈ J … … … … … … … … … . (1.3)   ∑ yiYiji∈I ≤ njyj′, ∀ j ∈ J … … … … … … … … … . (1.4)   ∑(Dclij∈J ∗ 𝑝𝑙)Yij ≤ Qj … … … … … . … … … . . (1.5)   (xi , yi), (xj′ , yj′) ∈ R2 , nj ∈ N, Yij ∈ {0,1}, . . (1.6)   
The problem (1) aims at defining the set of customer’s clusters by minimizing the total distance between these 
customers and the centre of the clusters. 
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E. Location- Allocation Problem 

The parameters, variables and formulation of the problem are as follows: 

Fk= fixed cost of setting up and operating Milk-house k 

Op= operational time required for the treatment of a product of class p, 

Qp,k= capacity of treatment at Milk-house k for class p products, 

Djk= Euclidian distance from site k to site j in km, cv,km 𝐶𝑗𝑘𝑣;𝑘𝑚
= transportation costs per kilometer from site k to site j by vehicle v. These transportation costs involve costs 

for operating vehicle v, infrastructures costs, fuel consumption when v is empty and tolls. 𝐶𝑗𝑘𝑣; 𝑡𝑘𝑚  = transportation costs per ton/kilometer from site k to site j by vehicle v. These costs are for fuel 

consumption per ton and environmental costs. These latter are calculated in two steps. First the emission factor per 

vehicle per ton/kilometre is assessed with the quantification method developed jointly by ADEME. 

The capacitated plant location problem consists in minimizing quantity: 

 𝑀𝑖𝑛𝑍2 = ∑ 𝐹𝐶𝐾 𝑋𝐾𝑘∈𝐾 + ∑ ∑ ∑ ∑ (𝐶𝑗𝑘𝑣;𝑘𝑚 + 𝐶𝑗𝑘𝑣; 𝑡𝑘𝑚)𝑘∈𝐾𝑖∈𝐼𝑣∈𝑉𝑙∈𝐿 V𝑙𝑗𝑘𝐷𝑗𝑘𝑍𝑗𝑘  + ∑ ∑ ∑ 𝐶𝑙𝑘𝐷𝑐𝑐𝑙𝑗𝑋𝑘𝑗∈𝐽𝑘∈𝐾𝑙∈𝐿  

Subject to: ∑ 𝑍𝑗𝑘𝑖∈𝐼 = 1, ∀𝑗 ∈ 𝐽 … … … … … … … … … (2.1)  ∑ V𝑙𝑗𝑘 ∗ 𝑍𝑗𝑘𝑖∈𝐼 = Dcc𝑙𝑗 , ∀ 𝑙 ∈ 𝐿, ∀ 𝑗 ∈ 𝐽 … . … (2.2)  ∑ V𝑙𝑗𝑘𝑗∈𝐽 ≤ 𝑄𝑙𝑘  𝑋𝑘 , ∀ 𝑙 ∈ 𝐿, ∀ 𝑘 ∈ 𝐾. … … . … (2.3) 𝑉𝑙𝑗𝑘 ≥ 𝑜  , ∀ 𝑙 ∈ 𝐿, ∀𝑗 ∈ 𝐽 , ∀ 𝑘 ∈ 𝐾 … . … … (2.4) 𝑍𝑖𝑗 ∈ {0,1} … … … . . … … … … … . … … … … … (2.5)  𝑋𝑖 ∈ {0,1} … … … … … … … … . … … … . . . … (2.6) 

 

The objective function (2) minimizes total costs, which are the sum of fixed facility costs and total demand 

weighted distance multiplied by the cost per unit distance per unit demand. 

The objective criterion of the model is considered as the minimization of total cost, which is nothing but the 

summation of objectives of the above two sub problems or the summation of all above costs which is given as 

follows: 

Min Z=Z1+Z2 

 

3 Experimental Results 

In this section the model is applied to the problem. LINGO 12 has been used to solve the three programs and to 

obtain exact solutions by using Branch and Bound with default parameters of the solver. Results of the first step 

calculations are summarized in table 1. The problem was to group 209 customers into clusters. For each of the 

resulting customers’ clusters, the numbers of assigned customers as well as their reference number are given. 

Results of the first problem, as well as the fixed investment costs, capacities at the house milk, and distances 

between the potential milk-house and the center of each cluster are the data used for the second problem. Results of 

the second step computations are presented in table 2. 

These results have been presented to the actors of the studied agri-food supply chain. The implementations of the 

proposed solution have led to significant success and savings. 
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Table 1. Result of  problem1. 

 
Cluster N° nj Cluster’s centre position Assigned customers number 

1 1 (8819.19 ; 5632.02) 5/111/112/113/114/115/116/199/200/201/202/203/204 

2 1 (8854.72 ; 5646.22) 7/125/126/127/128/129/130/131/132/132/133 

3 1 (747842 ; 5177.42) 113/134/135/136/137/138/139/140 

4 1 (8880.51 ; 5638.30) 8/158/159/160/161/62/163/195/196/197/198 

5 8 (7758.02 ; 6679.99) 3/4/11/17/18/102/103/104/117/118/119/120/121/122/123/124 

6 12 (9007.11 ; 6033.94) 10/12/13/14/15/16/20/88/89/90/91/105 

7 8 (7540.73 ; 6046.07) 1/53/54/56/57/58/59/112/164/165/166/167 

8 0 /  

9 7 5112.69 ; 5767.09) 46/64/66/67/68/69/70/168/169/170/171/172/173/174/175 

10 8 (7568.44 ; 5825.43) 2/9/19/49/51/52/55/60/149/150/151/152/153/154/155/156/157 

11 10 (10043.23 ; 9490.09) 79/80/81/82/83/84/92/93/94/95/206/207/208 

12 8 (7478.42 ; 5177.42) 23/26/30/32/33/34/50/111/176/177/179/180 

13 5 (7146.53 ; 5353.10) 21/22/27/47/65/147/148/187/188/189/190/191/192/193/194 

14 10 (7532.64 ; 4847.30) 24/25/28/29/31/35/36/37/38/48/209 

15 0 /  
16 12 (10685.80 ; 9767.27) 71/72/73/74/75/76/77/78/85/86/87/110 

17 10 (7726.06 ; 9343.55) 96/97/98/99/100/101/109/141/142/143/144/145/146 

18 10 (6974.03 ; 4724.97) 39/40/41/42/43/44/45/61/62/63/181/182/183/184/185/186 

19 1 /  

 

Table 2. Result of  problem2. 

 
Milk-house 

number 

Location 

decision 

Allocated cluster 

number 

Corresponding capacity for  

Product1  product2 

1 open 
2 

3 

11 

13 

14 

16 

19 

    2 680           205   

    2 680           200 

     1420           160 

     1375           190 

    2 395           210 

    1 395           150 

    1 454         1 05      

2 close 
none      0                0 

3 open 
12 

18 

     980           279 

    1 340           148  

4 close 
none      0                 0      

5 Open 
1 

9 

17 

     980           4 60 

     805           1 56 

     1000          2 50 

6 close 
none      0                 0 

7 

 

 

 

8  

Open 

 

 

 

open 

4 

5 

6 

7 

10 

17 

 

15 

15 

20 

     680            205 

    1 370            224 

     730            106 

     1400           119 

     2380            2 22 

    1 295            3 14  

 

   2 300              360 

    1555            1 44 

   1 454             232 
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4 Conclusion 

In recent years, many companies (production or service) are trying to reactivate their logistics networks.  

The objective of this work is to reform the distribution network of milk product in city of Tlemcen, because of 

different retailers claim on the market instability of the milk product (prices, lags behind the delivery, food safety 

...). 

To this aim, a two step mathematical model has been built and solved in a sequential manner. Once the customers 

have been grouped into clusters, the milk-houses to set up, to close or to reopen have been located, and the clusters 

of retailers have been allocated to them. LINGO 12 has been used to solve the two programs and to obtain exact 

solutions by using Branch and Bound with default parameters of the solver. 

The encouraging results obtained in this work, suggest devoting our further research activities to: 

 Introduce the vehicle routing to optimize the transportation problem for each cluster. 

 Apply other methodologies such as heuristics and meta-heuristics to solve real life problems were size is 

important. 
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Abstract 

 

ICT enhances a student’s ability to learn and has the potential to support education across the 

curriculum. It can provide opportunities for effective communication between students and 

teachers in a way that has not been possible ever before. The government has allocated huge 

funds for ICT and is doing the best possible to encourage the use of ICT in higher education. In 

spite of access to ICT in higher education, the effective usage of ICT for teaching-learning is 

comparatively less. This study is aimed at finding the attitude and level of usage of ICT among 

the students and teachers of a Technical University. The study also attempts to find out whether 

ICT has simplified the teaching-learning process and removed barriers that inhibit the 

integration of ICT by teachers. Using self-administered questionnaire data collected from 42 

teachers and 448 students of Anna University, the study shows that students have positive 

attitudes towards technology and are skilled in using ICT for day to day activities. Student’s 

usage of ICT in teaching and learning is limited to doing laboratory work (78%), surf internet 

(95%), prepare presentations (72%), complete assignments (82%) and using social media sites 

(88%).A range of pedagogies such as video lectures and web-conferencing are yet to be fully 

adopted in the higher education steam. Studying the obstacles to the use of ICT in education 

may assist educators to overcome these barriers and become successful technology adopters in 

the future. Like most of the innovations ICT needs time to mature and be widely accepted in 

higher education. 

 

 

Keywords: Media in education, Educative uses of Internet, ICT and higher education; 

Effectiveness ICT 

 

1. Introduction 
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Education, especially higher education is undergoing a paradigm shift by integrating 

technology. The turn towards the information and communication technologies (ICT) based 

teaching-learning over the 

European Journal of Social Sciences – Volume 36, Number 2 (2012) 161 past 20 years is 

assumed to have revolutionized and revitalized the higher education sector tremendously. Thus, 

stark ultimatums continue to be made by education technologists that universities must either 

‘transform or die’ in the face of technological progress (Bates, 2004). The ICT-driven changes 

have left concepts like distance and time totally redundant. What is needed now is the right kind 

of frameworks for different modes of learning and it is essential that changes anticipated over 

the next decade or two be taken into consideration. 

Educational institutions have begun to realize the importance of adoption and integration of 

ICT in their teaching-learning process. They have also begun to realize that there is still much 

to learn about how to strategically position the ICT to ensure the greatest positive effect on 

university success 

(Romaniello et al, 2010). In a study, Zelenakova et al (2012) pointed out that ICT has a 

significant impact in the way teachers and students communicate. Communication in the 

learning process providesa transfer of information between university teachers and students. 

Many institutions are now heavily investing in ICT infrastructure and aim to exploit it to the 

maximum extent possible. 

These efforts are particularly ebullient in several developing countries. India is one of 

thecountries which follows the technology adoption in a rapid manner. It has huge investments 

in the ICT sector through public, private and foreign direct investment. The estimated worth of 

ICT in India is Rs 4, 00,000 crore and is growing at 20 per cent annually. "By the year 2020, 

almost 25 per cent of India's economy will be accounted by ICT alone” (Bhatkar, 2011). The 

culture of traditional higher education institutions is still defined largely by the role of the 

faculty. The resistance faculty members have to invest in new pedagogies is undermined by two 

characteristics of traditional academic culture: the dearth of incentives to promote innovation in 

teaching excellence and the isolation in which most pedagogical decisions are made. Recently, 

academicians, software developers and policy makers have shown enormous interest in how 

ICT can be effectively used for education at all levels. ICT has an impact on all facets of our 

life and its impact can only be measured by examining its indirect effects on the process of 

teaching and learning. Universities need to reflect on how ICT enabled education can ensure 

that students use the Internet efficaciously as a learning tool for various authentic learning 

activities such as conducting research on a given topic or finding relevant information for an 

assignment. Tools for inquiry, Tools for communication and Tools for construction are three 

basic types of tools the Internet can provide in the educational domain. (Gudanescu, 2010). 

Despite huge efforts to position ICT as a central tenet of university education, the fact that most 

students and faculty make only limited formal academic use of ICT during their teaching and 

learning is hardly discussed by educational technologists. Belying the notion of the ‘cyber-

campus’, the actual formal use of new technologies in undergraduate and graduate studies 

remains inconsistent and varies from course to course and institution to institution (Breen et al. 
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2001). Classroom uses of potentially powerful information technologies are seen too often take 

the reduced form of ‘mindless activities’,that do little to alter the expectations, assumptions, and 

practices of higher education teaching (Moule, 2003).Regardless of the benefits of ICT, it is 

seen that ICT supported higher education has not been promoted at a desired level. Among the 

reasons stated are the concerns that interest of students in subjects will decrease while they get 

increasingly more distracted by the technology. Where teachers are concerned, it is pointed out 

that they have not been given the required training to use ICTeffectively for the teaching-

learning process, lack the time to make use of computers due to intense curriculum and lack of 

technical support. Mentioned above are some of the issues that are barriers in effective 

achievement of ICT in higher education. Problems in implementation and effective usage of 

ICT in the higher education sector include limited ICT infrastructure, limited capacity to handle 

the technical gadgets and teacher’s and student’s attitudes toward technology. The need of the 

hour is to study the usage of ICT among the students and teachers of higher education and its 

impact on their communication behavior.  
 

2. Previous Research 

 
To know the exact situation, recent developments and impact of ICT on higher education, the 

researcher has analyzed secondary sources. The major outcomes are discussed below. ICT is 

transforming all aspects of society from education to civic involvement, employment to leisure. 

Some authors are optimistic and argue that ICTs can lower costs, provide users with more 

information, make markets more efficient, and improve public services. Some go further and 

argue that ICTs can make societies healthier, wealthier and more democratic, while others are 

more skeptical about the adoptability of ICT in higher education. ICT is offering different pet 

names for the new generations who use the gadgets. Millennial, Electronic Natives and the Net 

Generation are among many names that have been used to describe the new generation of 

students. Prensky (2001) says that any child born since the beginning of this century is growing 

up in a digital world. Those born at the start of the century, already in the middle years of 

primary school, have been dubbed the Net generation or, more descriptively, digital natives. 

Oblinger, D. G. (2005) describe the characteristics of the net generation students, stating that 

these students fundamentally differ from previous generations in the way they process 

information and communicate. They argue that these students are comfortable with 

technologies and suggest that the ways in which they learn is task orientated and experiential. 

These learners prefer to receive information quickly, are adept at processing information and 

multi-tasking and using multiple communication channels to access information and 

communicate. Younger students have greater levels of comfort or proficiency with new 

technologies than elders. 

However, Kennedy, G.D. (2006) concur with Sharpe et al.’s (2005) view that there is a dearth 

of studies looking specifically at student use of technologies, arguing that more empirical 

research is needed to support the claims made about the next generation. They conducted a 

study looking at students’ use of emerging technologies, focusing on how students were using 
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these to communicate, publish and share information. Their initial findings point to extensive 

use of technology by students; they argue that this has considerable implications for 

institutional policy and practice. Price (2005) reported on students’ attitudes to and experiences 

of technologies. They found that there was a dramatic increase in students’ access to and use of 

ICT over the five-year period. Their meta-analysis revealed that there were differences in 

student access to, experience of and attitude towards technologies across subject disciplines. 

Taken together these studies suggest that technologies are fundamentally impacting on the ways 

in which students learn, but that more in-depth research is needed to understand the nuances of 

how students are using technologies to support their learning. Studies that focus at a more fine-

grained level of analysis of students’ use of technology are also important in the context of our 

research. De Laat (2006) studied emergent student roles and engagement with e-learning 

activities and found that students are actively involved in coordinating and regulating personal 

and shared learning activities. The findings showed that students at various stages of their 

course developed particular learning strategies and facilitation skills to support their online 

learning. 

Glenda Gay, et al (2006) conducted an exploratory study to examine the attitudes and usage of 

ICT among undergraduate management students in Barbados. They observed that the students 

were generally favorable towards ICT. Males were more inclined to incorporate ICT in web 

based instruction compared to other teaching activities. Older students were more interested in 

using ICT only as a supplement to teaching activities. They suggest that university 

administrators need to address the gender and age differences regarding ICT usage as well as 

develop strategies to maintain positive student attitudes and high usage of ICT.Indeed, the 

formal use of computer technologies in many areas of higher education could best be described 

as sporadic, uneven, and often ‘low level’ (in stark contrast to the often imaginative and 

informal uses that students and faculty make of technologies like mobile telephony and other 

personal digital devices). This situation has prompted some commentators to dismiss ICT in 

higher education as nothing more than a ‘service’ area of curriculum and pedagogy which many 

students and faculty are reluctant to engage with in an active or sustained manner (Reffell and 

Whitworth 2002). Students are ultimately the main beneficiaries of the push to capitalize on 

ICT to improve the access to and quality of higher education (UNESCO, 2011). Students in the 

21stcentury are ICT natives who welcome the introduction of technologies in their learning 

process. They may even demand that universities modernize their systems and teaching 

practices to keep up with workplace requirements. The anywhere, anytime mode of learning 

and the networked communities harmonize very well with young people’s lifestyles and the 

communication media of their time and age. All e-learning courses will have to be designed to 

match their learning styles and needs. 

A study on students and university teachers, querying who mutually benefit from the Internet 

communication in the learning process, points to lack of a generally acceptable level of internet 

communication. It indicates that while students complain about the long response time of 

teachers to emails as well as the reluctance of university teachers to participate in online 

communications, University teachers criticize the quality of the Internet communication with 
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students, stating that students’ demands are not declared clearly enough or in some cases , are 

not declared at all. Both educators and students need to be trained to use ICT to increase the 

overall quality of education and the effectiveness of the communication between teachers and 

Students (Zeleňáková, Pavolová, and Bakalár,2012).Bennett and Bennett (2003), who studied 

the impacts of perceived characteristics of instructional technology on faculty members’ 
willingness to integrate it in their teaching, found out that the most important factor which 

impedes the use of technology in higher education is not the lack of technological facilities or 

financial funds, but faculty members’ reluctance and their disbelief in the use of technology. 

Medlin (2001) studied different variables and identified the factors which are likely to affect 

teachers’ decisions on making use of electronic technologies throughout the teaching process 

and found out that the personal motivation is an important factor which forces faculty members 

to improve their teaching methods and contribute to the learning of students by technological 

means.The review of literature implies that ICT is playing an important role in higher 

education, but its effectiveness differs from place to place and between various groups. 

However, ICT can empower students and teachers worldwide. 

 

3. Objectives 

 
 To know the teacher’s attitude and usage of ICT in teaching learning. 

 To know the student’s attitude and usage of ICT in teaching learning. 

 To identify the gaps in the effective usage of ICT among the teachers and students. 

 To suggest new approaches to improve the effective usage of ICT. 

 

4. Method 

 
This study explores the issues raised in these studies in more depth. In order to understand the 

difference in the perception of technology among students and teachers of Engineering program 

a sample of 448 students and 42 teachers responded for the study. The researcher collected data 

using a self-administered questionnaire from a stratified random sample of 448 students from 

different disciplines of Engineering from Anna University. The survey was conducted during 

the month of December 2011.The study involved an in depth interview with the teachers from 

various departments to understand their perception on usage of technology in teaching-learning 

process. A sample of forty two teachers has been taken for the study. 

 

5. Results & Discussion 
This study has followed survey method and in-depth interview methods to gather the data. 

Results from data collected from the different methods broadly classified in three categories; 

Attitude of teachers and students towards ICT, Access and Usage of ICT and educational 

content and Changes in communication pattern. These provide a higher-level description of the 

way in which students and teachers are using technologies and their associated perceptions of 
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technologies. 

 

5.1 Attitudes towards Information Communication Technology 

 

There is a notion that engineering students were generally favorable to ICT in an academic 

setting. This data revealed that majority (99 %) of the students supported this notion of a 

positive attitude towards technology. Computer ownership is high and students have access to 

latest gadgets and accessories. Technology is at the heart of all aspects of their lives as majority 

(87%) of the students own more than 5 gadgets; namely mobile phone (77%), laptop (95%), 

desktop (70%), pen drive (62%), external hard disk (62%). 

 
Figure 1: ICT gadgets among students 
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Particularly, students were more inclined to use computers for laboratory work (78%), to surf 

the internet (95%), prepare presentations (72%), complete assignments (82%) and use social 

media sites (88%). Students use technologies in their everyday interactions with family and 

friends are different from their preferences for technology use in formal learning settings. For 

many students, social networking (88%) remains within the scope of their private lives. Their 

preferred social networking site as observed by many researchers remained to be facebook 

(98%). Apart from chatting over facebook they also used the internet to download software and 

music (72%). A small number of students said they use internet portals for purchase of books 

and tickets as well as to such for news updates. 

 
Table 1: Students’ activities through ICT. 

 

 

            

            

            

            

      

 

A larger part of the sample shows that there is a shift from passive to more interactive aspects 

S.NO Activities through ICT Most 

Often 

Often Sometimes Rarely Never 

1 Laboratory Work 349 

(78%) 

67 

(15%) 

23 

(5%) 

9 

(2%) 

0 

(0%) 

2 Surf internet 426 

(95%) 

13 

(3%) 

9 

(2%) 

0 

(0%) 

0 

(0%) 

3 Prepare presentation 426 

(95%) 

9 

(2%) 

13 

(3%) 

0 

(0%) 

0 

(0%) 

4 Do assignment 367 

(82%) 

24 

(5%) 

31 

(7%) 

13 

(3%) 

13 

(3%) 

5 Play games 202 

(45%) 

112 

(25%) 

58 

(13%) 

40 

(9%) 

36 

(8%) 

6 Software/music 

download 

323 

(72%) 

81 

(18%) 

22 

(5%) 

13 

(3%) 

9 

(2%) 

7 Social Media Sites 394 

(88%) 

36 

(8%) 

13 

(3%) 

0 

(0%) 

4 

(1%) 

 

 

8 

Online buying of tickets 

and books 

179 

(40%) 

112 

(25%) 

67 

(15%) 

59 

(10%) 

31 

(7%) 

 

9 

Search for news 

Updates 

170 

(38%) 

103 

(23%) 

90 

(20%) 

45 

(10%) 

40 

(9%) 
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of learning as students prefer blended modes of learning. However, students were resistant to 

the use of computers as total replacement of the class room teaching. As already stated by many 

researchers, computers can never replace teachers and can only be supplement to class room 

teaching. The characteristics of the net generation are evident in the data. Eighty two percent 

(82%) of students believe that technology has a positive impact on their daily life. A Large 

sample of students (78%) have said that ICT has changed the way they communicate with 

friends and teachers. ICT tools like face book, chat and Skype are largely preferred by the 

students to network with friends and families. 

 
Table 2: Students Opinion on ICT based teaching 

 

 

S. No. Opinion on ICT based teaching percentage 

 

1 Integrating ICT (Information Communication Technology) in education is important 78 

 

2 ICT (information communication technology) can counter the shortcoming in traditional 

learning      
56 

3 Blended learning (using computer based teaching as a supplementary tool for teaching) 

beneficial      
73 

4 Technology has an impact on your daily life 82 

5 Technology changes the way you communicate with friends 78 

6 ICT tools help in curriculum based learning 46 

 

5.2. Access and Usage of ICT 

Students have skill in locating and collecting relevant information across different information 

sources and use a variety of communication tools to support their learning needs. Students used 

the internet to extend their understanding of concepts and supplement course material, but 

failed to make use of video lectures available on the university’s intranet. 

Google Search engines and information sites such as Wikipedia were frequently used by the 

students to collect information. Some of the students have reported that they have not found 

relevant or authenticated information on the internet and had to use alternative sources of paper- 

based information. Majority of the students are accustomed to using ICT for learning activities. 

They mainly use ICT for doubt clarifications and to prepare for exams. Students in the final 

year claim to use ICT for research purpose and to get in-depth knowledge in their area of study. 

Large numbers of students also claim to have used the internet to look for job opportunities. 

66% of students have claimed that they have tried to watch online lectures but prefer not to 

because of poor bandwidth and a predominantly monotonous presentation style. 
 

Figure 2: Purpose of Using ICT.
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They stated that searching content through over-structured websites, with badly designed 

navigation frustrating. Some have expressed text books to be out dated, but printed textbooks 

were still used by many as key resources. 

 

5.3. Change in Communication Pattern 

 

Students are making extensive use of communication technologies to support their studies. 

Email is the main channel of communication between students and teachers next to face to face 

communication. Emails were initially not accepted in the academic environment, but are now 

largely accepted by the teachers. Students use email to arrange lecturers, meetings, and ask 

queries over assignments etc. Many students reported using mobile phones frequently to make 

calls and text each other, to discuss issues related to their learning, particularly for assignment 

queries. 

 
Figure 3: Mode of Communication among teachers and students. 
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ICT has simplified the process of circulating study materials among the teachers and students. 

Even now majority of the teachers prefer to leave photo copies of the study material with the 

students, but notes are also shared by teachers through pen drives and that is again circulated by 

the students through their email. Some teachers are also providing online links for further 

reading. Students are also largely using instant messages to interact with peer groups and to 

arrange meetings. Instant messenger, free to use, ease of use to speak to people with fast 

response and ability to share files across it has made it popular among students. Less expensive 

communication technologies such as Skype, MSN chat and email were considered invaluable 

forms of communication and were being used extensively by the students. Skype was 

mentioned by some of the students as a cheap, easy way to keep in touch with friends and 

family. ICT has enabled immediate feedback among teachers and students alike, extending 

learning beyond the classroom environment. 

 

5.4. Teacher’s Perception of Technology 

 

Most of the teacher in their early 30s had some access to computers in their higher education 

and have gone about updating their knowledge as they felt teaching with the technology is very 

effective. They use power point slides for their class and give online references to the students. 

The primary mode of teaching is still lectures and use of black board, but many are now using 

power point presentation and LCD projectors extensively. Many faculties are referring to and 

giving online lectures, but are not using them as a mode of teaching, as they generally don’t get 
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to show video based lectures in the class rooms. Many teachers felt that with the help of 

technology, information collection and storage have been simplified. They also encourage 

students to do online submission and connected to students through groups and social 

networking sites. 

 

 
Figure 4: Mode of Teaching 
 

 

 
 

 

 

Many of the teachers who are in their late 40 have not received any formal training in 

computers and have learned to use computers on the job. They said they felt lot of difficulty in 

the beginning but as they started using it, it has simplified and enhanced their teaching. Most 

teachers still prefer books and are more comfortable reading printed editions than e-books. 

Almost all teachers are comfortable with smart class rooms and are using lot of multimedia to 

make their teaching interesting and informative. Many teachers have also expressed the opinion 

that incorporating ICT in teaching is time consuming (78%) and needs access to a lot of 

infrastructure (82). They want the institution to recognize teachers who use ICT and provide the 

necessary infrastructure so that others who are nonusers of ICT will be motivated. 

 
Table 4: Barriers in Implementing ICT in Education 

 

 

S.No Barriers Strongly 

Disagree 

(%) 

Disagree 

(%) 

No Opinion 

(%) 

Agree (%) Strongly 

Agree (%) 

1 Lack of Time 3 8 0 78 11 

2 Syllabus pressure 0 2 0 79 20 
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3 Infrastructure 

inability 

2 1 2 82 13 

4 Lack of Skill 10 8 5 65 12 

5 Increases 

expenses 

9 10 3 75 3 

 

 

 

 

 

 

 

Findings and Conclusion 

 
Students are comfortable with and have access to latest technology. They are aware of the pros 

and cons of technology. Students are extensively using ICT for various activities, but have 

limited usage of ICT for learning purposes and still relay on class room teaching and textbooks 

for academic requirements. They extensively use ICT to communicate with friends and families 

using emails, chats and various social media. Even though students are using ICT tools for 

many academic related activities, its usage is limited and they still give more priority to face to 

face interaction with teachers. Apart from using ICT to enhance knowledge, students are using 

ICT for other related sub activities like circulating materials, arranging meeting and passing 

information. Teachers are gradually moving from lecture based teaching to interactive teaching 

using multiple media. Teachers prefer to use PowerPoint presentations for teaching and are 

open to online submission of assignments and doubt clarification. Teachers are not only 

actively incorporating ICT in teaching but are also active web content provider for the 

Engineering lectures. Teachers have expressed that infrastructure inability, Syllabus pressure, 

lack of appreciation and training as barriers in implementing ICT in higher education. Teacher’s 

use of technology will promote student learning. Based on the above findings, it is 

recommended that academicians pay more attention regarding the use of ICT resources as a 

major component in classroom teaching and to incorporate students in ICT based learning by 

communicating the importance of educational content available online. 
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Abstracts 

Wireless sensor network technologies are considered as one of the key research area in 

healthcare system. The home healthcare applications are use for monitor elderly patients where 

human life is more critical and vital. The quality and security has become important in the area 

of health. If the security services and server malfunction and untrustworthy, the whole system 

compromised. Trough multi server protocols the session key setups on sensor nodes is possible 

even though any server becomes unavailable or untrustworthy. In this paper, our comparison is 

about different multi-server protocols and analyzed more suited protocol for home health care 

system. The symmetric key instead of asymmetric has advantages in network. 
 

 

Keywords:Security, Protocol, Server; 

1. Introduction 

The health care system is one of the major social enterprises and business; there has been continual increase in life 

expectancy and development in public health, medicine, and nutrition. The importance of regularly monitoring and 

analyzing health information with the help of ICT (Information and Communication Technologies) has become 

significant and created new services for health care. The availability of information about human health condition, 

physiological state, behavioral pattern, diet, rest, and in time treatment necessary to promote prevention of disease 

and health maintenance. Various technologies use in health care system and one of most popular technology is 

wireless sensor network (WSN) use for monitoring elderly patients. In this system, the heterogeneous sensors 
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communicate with each other and monitor different states of patient such as blood pressure, body temperature, 

sugar level etc.  

Availability of many sensors makes system very complex because of intersections between sensors. The security 

and quality of service (QoS) is a main decisive factor in these systems. Provision of Security is significant for 

ensure the smooth system operation even though some sensor malfunctioning or compromised in network. Many 

types of security protocols proposed to protect these kinds of systems and they use the different computing power 

and communication cost for efficiency. The small keys are use for security in these protocols but small key give 

greater opportunity to attackers. These small keys have need of regular refreshing and change with new keys. 

While the old key is compromised then new key can easily compromised. There is a need for secure and competent 

scalable approach to refresh the keys.  

In this, paper our focus on proposed protocols for increasing the quality of security and enhance home health care 

system security with quality. Further, we evaluate obtainable multi-server algorithms in wireless sensor 

environment.    

2. Health System Architecture  

The home health care system based on different components such as sensor nodes, health controller, and mobile 

phone. The system contains health controller device and placed in home and responsible to forward the important 

data about patient to the hospital. The information is related with patient medical emergency. The sensor detects 

this information and communicates with hospital through devices. Another software S3 [1] used for emergency 

conditions of patient, the sensors detect any emergency in home about patient. The hospital staff is notified about 

emergency information and they examine and take decision. The mobile phone is use for feedback to the patient 

and about detected emergency information, and then the patient report backs a false alarm for emergency. The new 

systems replaced mobile phones with PDA and other hand-held devices. Below figure shows the system for home 

health care. This system nature is multi-tiered with many low cost sensor and cameras and contains motion 

detectors, which are able to send the instruction to cameras for recording. Cameras need high bandwidth and 

throughput in this system. The omnicast system handles thousands cameras with low bandwidth requirement and 

some multi tier cameras also use in this system such as SenseEye. There are some small cheaper cameras used to 

inform expansive cameras with higher bandwidth.  

 

 

Figure 1.Home health care system archetecture [2] 
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3. Security Threats 

There are various type of security threat in system include: modification of code and data, impersonation of user 

and service, disclosure, denial of service, and repudiation. The system is heterogeneous and complicated to ensure 

100% security with quality of service because different components involve in system with their own 

characteristics. The security in system is competent to deal with failure of single or multiple components in system.  

3.1 Key Establishment  

Security in wireless sensor network differs in many ways when we compare with other systems. The central point 

of failure in sensor network is base station because it is collection point of network. There are two types of attacks 

caused for failure of base station. The first attack is DOS attack which block the communication of nodes and base 

station, and second attack is related with location of base station deducted by analyzing data traffic. To defend 

from these attacks many approaches proposed such as cryptography ciphers. The security algorithms use least 

amount of RAM and communication is tremendously costly. If the message size will increase the security, 

mechanism comes at a major cost. Sensor node are energy constraint, as each additional instruction means node 

become nonfunctional.     

 Different solution proposed to enhance base station and  controller nodes security such as three multi-server 

protocols designed for these failures [3]. The statistical technique and interactive proofs used in SIA for ensure the 

aggregated results of base station to overcome the issue of compromised nodes, even though less number of sensor 

and aggregation nodes compromised. The network (communication) overhead is high between base station and 

sensor nodes. Some of statistical approaches are not flexible with group of malicious nodes. The end used aware  

about which statistical scheme are simply cheated [4]. The witness node mechanism proposed for protect the 

results [5]. Various approaches and methods proposed for base station location protection. Another  routing 

mechanism proposed to keep the position and identity of  BS (base station)  in WSN [6].  

However, to prevent delay of authentication services because of compromised nodes, an easy mechanism is 

reproducing the authentication services in many servers and another approach is multi-server protocols. 

4. Security Multi-Server Protocols  

The two surveys proposed the existing key establishment protocols but not considering the problems of sensor 

environment [7]. They mentioned two protocols Gong's and the Chen-Gollmann-Mitchell multi-server protocols  

[8-9].  The Singh et al [10] proposed three multiple server protocols for sensor network.  

The main goals behind usage of multiple server protocols are establish the session key even though the servers 

unavailable and untrustworthy, but sensor node able to set up a good key. 

A. Gong Multi-Server Protocol 

The sensor node select the key material when the n server proceed as key translation centers and available from 

one sensor to the other. The threshold scheme [11] is use for splitting the nodes secrets when sensor node 

recovered correct key even a few servers become occupied. The sensor form a cross-checksum for all the shares to 

avoid the compromised servers from troublesome the protocol. The cross-checksums are a grouping of one-way 

hash of the shares. 
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B. Chen et al. Multi-Server Protocol 

The servers choose the keying material relatively sensor nodes and nodes utilize a cross-checksum to make a 

decision the server specified valid inputs. 

C. PP3, PP4,PP5 Multi Server protocols  

The PP3 protocols proposed for WSN multiple network tiers environment. The other multiple server protocols 

limited on the number of components, which are able to calculate ultimate session key and final key calculated by 

two sensors that require it. 

In PP4 protocol, the servers communicate with each other and using diverse network such as GNOME wireless 

sensor backbone network platform communicate with other GNOME machines through Ethernet. The PP5 

protocol is proposed to enhance the security of PP4, because the PP4 suffers from a replay attack on the key Ks. 

PP5 protocol removes the reply attack and add extra message. The one of main advantage of PP5 is that if Ks is 

ever compromised, then the protocol can be run again safety.    

4. Simulation Setup 

In simulation setup, we compared multi-server protocols for measuring the amount of packets and quantity of bits 

sent. The packets are equal cost with one byte of data same like 28 bytes of data. The implementation of security 

protocols is on a sensor (Crossbow mica2 MPR2600 mote) node.  

The simulation setup is based on one sensor, which is attached with server and additional sensor nodes placed 

standalone. The serial connection is using for elapsed time after the running of protocols. PC running Linux 

operating system and Java application use for reading the TinyOS packets from the serial port and acknowledge to 

the user.  

The sensor nodes use small-encrypted keys, because great amount of data in encrypted form consume more energy 

and time. The K AB small keys refreshed frequently and it happen before average time. 
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Figure No 2. Total time taken on single network 

 

We implemented the security -multi-server protocols originally in home health care system and using 64bit keys. 

Figure No 2. shows the comparison of PP4 and PP5 multi server protocols and PP5 protocols has higher 

performance costs and more secure with highest performance.  

 

 

Figure No 3.Total time taken using different networks 

Figure no 3 shows the times of PP4 and PP 5protocols and performance of PP3 protocols better than PP4 and PP5. 

We test the performance only on slower sensor network. The setup is without message time outcome for any 

message that was using a quicker network. Increase the number of server does advantage of using protocols that 

function quicker networks. In two or three server the PP4 and PP5 performance considerable. 

The PP5 security multi-server protocol is most secure and with extra security and performance and best choice for 

home health system. 

Conclusion 

 
The security with quality services is a significant need in home health care system. If security services are down in 

system the whole system, become compromised. The use of security in multi-server protocols for establishes a 

good session key is an efficient approach, when server becomes untrustworthy. We analyzed the accessible multi-

server key establishment protocols and their performance in home health care system. We tested these protocols on 

mica2 sensor and found the symmetric key has advantages over an asymmetric implementation.    

 

 

References 

1. Tian, Y. S3-R1: the IBM smart surveillance system release 1. in Wireless and Optical Communications, 

2005. 14th Annual WOCC 2005. International Conference on. 2005: IEEE. 



 Author name  

© Elsevier Publications 2014   6 

2. Singh, K. and V. Muthukkumarasamy. Verification of key establishment protocols for a home health care 

system. in Intelligent Sensors, Sensor Networks and Information Processing, 2008. ISSNIP 2008. 

International Conference on. 2008: IEEE. 

3. Singh, K. and V. Muthukkumarasamy, Analysis of proposed key establishment protocols in multi–tiered 

sensor networks. Journal of Networks, 2008. 3(6): p. 13-28. 

4. Wagner, D. Resilient aggregation in sensor networks. in Proceedings of the 2nd ACM workshop on 

Security of ad hoc and sensor networks. 2004: ACM. 

5. Zhu, S., S. Setia, and S. Jajodia, LEAP+: Efficient security mechanisms for large-scale distributed sensor 

networks. ACM Transactions on Sensor Networks (TOSN), 2006. 2(4): p. 500-528. 

6. Deng, J., R. Han, and S. Mishra. Intrusion tolerance and anti-traffic analysis strategies for wireless sensor 

networks. in Dependable Systems and Networks, 2004 International Conference on. 2004: IEEE. 

7. Boyd, C. and A. Mathuria, Protocols for authentication and key establishment. 2003: Springer. 

8. Gong, L., Increasing availability and security of an authentication service. Selected Areas in 

Communications, IEEE Journal on, 1993. 11(5): p. 657-662. 

9. Chen, L., D. Gollmann, and C. Mitchell. Key distribution without individual trusted authentification 

servers. in Computer Security Foundations Workshop, 1995. Proceedings., Eighth IEEE. 1995: IEEE. 

10. Singh, S.K., M. Singh, and D. Singhtise, A survey on network security and attack defense mechanism for 

wireless sensor networks. Int. J. Comput. Trends Tech, 2011: p. 5-6. 

11. Shamir, A., How to share a secret. Communications of the ACM, 1979. 22(11): p. 612-613. 
 



Proceedings of "The 2nd International Conference on Applied Information and Communications 

Technology" - ICAICT 2014 

 

ISBN: XXXXXXXXXXXX 

 

 

 

© Elsevier Publications 2014   

Challenges in Managing New Technology in Indian Education 

Context 

Mr Sarvesh Trivedi
a
 

aAssistant Professor,SEMCOM,GUJARAT, INDIA 

 

Abstracts 

We read, listen and watch everything. We Dig, rate, and share favorite content daily. As every coin have two sides so as the 

Internet. Is technology really a boon or curse? Of course, technology engage us in fascinating ways but when we think of 

millennial (age 15-34), the question which arise is ‘Do they really use technology in right way?’ India has almost 65% 

millennial and there is a big question on the use of technology in accurate way. This article highlights few arguments of 

discussion.  
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1. Introduction 

A word Technology has come from Greek word, “Technologia”. Techne means “Art, skills, Craft” and the word 

“Logia” means “Study of”. 

So any art, skills or tools & techniques used to solve the problem is called TECHNOLOGY. There are six 

conventional types of Technology like Medical, Agriculture / Biotechnology, Communication, Energy / Power, 

Construction, Manufacturing. Today, new technology called GRIN (Genetics, Robotics, Information and Nano) is 

prevailing. 

In the present day, technologies have emerged as the driving force behind the whole economy. We are now in a 

new decade, and the technologies that are now available to us continue to engage (and enthrall) in fascinating ways. 

The rise and collision of several trends - social, mobile, touch computing, geo, cloud - keep spitting out new 

products and technologies which keep propelling us forward.  

September 2009 the Internet turned 40. I think it’s safe to say that no technology has evolved so much in so little 

time. Even in the past fifteen years or so, it has completely reinvented itself; arguably several times. Now we not 

only shop, bank, work and meet people online; but we share what we are doing at any given moment (e.g. Twitter), 

and even keep statistics on daily basis. 

We read, listen and watch everything. We Dig, rate, and share favorite content daily. As every coin have two 

sides so as the Internet. 

The focus in this article is on Challenges of Information Communication Technology especially Internet with 

respect to Education System. 
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2. Information Indigestion 

On an average we do not surf more than 20 t0 25 websites a day. According to a web server survey by 

“NETCRAFT” there are 920,102,079 websites exist as on February 2014.  

Report from “RADICATI Group” says, there are 3.9 billion active email accounts exist. The statistics says 

around 182 billion messages are sent every day bringing more than 2 million emails are sent every second.  

“TWITTER” reached 1 billion tweets in 3 years, 4 months and 20 days after its launch. Now Twitter users send 

1 billion tweets per two days. 

 One year ago, users sent an average of 50 million tweets per day. Today, that average is 500 million. 

And the number is growing. 

 Percentage of millennial (age 15-34) that use twitter is 29%  

 The average number of accounts created per day is 460,000. 

“FACEBOOK” has more than 1.3 billion active users. Average user has 130 friends as on 01.01.2014. 

 There is an increase of 22% in Facebook users from 2012 to 2013. 

 Percent of millennial (age 15-34) who check Facebook when they wake up is 48%. 

 Percent of 18-34 year olds who check Facebook before they get out of bed is 29%. 

 Average time spent on Facebook per visit is 18 minutes. 

 People spent over 640 million minutes per month on Facebook. 

As of February 2014, “YouTube” has 1 billion unique users worldwide per month. 

 This rack up an estimated more than 100 billion page views each month. 

 People spent over 6 billion hours on YouTube in a month. This means approx. 6,84,931 Years. 

According to India’s Telecom regulator, “TRAI”, there are more than 500 Million Mobile Users having around 

800 Million subscriptions. 

Global warming took hundreds of thousand years to come on surface but Information warming has happened 

just in last decade. How are we going to face this challenge? 

Millions of search links pop up when we google the keyword but is there any authenticity of the content which 

we get from Internet? Are we really getting correct information?  

The stake holders of Education System specially Teachers and Students are detached from real Library and 

Research work. Students are highly dependent on Internet Information but it should not be the only source of 

Information. 

 

3. Ease of Use is Misused 

1. There is a good saying “Every Problem has a solution” but at the same time “Every Solution brings 

new Problem” is equally true. In this digital world, BYTE is more dangerous than bullet. 

2. One of the challenges is IT Consumerization and Ease of Use. This has evolved lots of misuse of the 

Technology. There will be a “World War” in the form of “Cyber War”. More than 1.1 Million Viruses 

exist as of 2013. Out of 182 billion emails sent every day, 90% are spam and virus attached. More than 

1 Million Indian websites were hacked last year. 

3. Educational websites are most vulnerable and being hacked regularly because of less security. Reason 

for vulnerability is no awareness about the technology as well as not adopting new technology. 

4. Many Educational Indian websites are static in nature and not been updated regularly.   
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4. Independent Dependents 

1. Technology is rapidly changing, at a speed of Jet. It’s true that technology brings independence but 

everything cannot be replaced by new technology. So the biggest challenge is we have to manage all 

technologies together. 

2. Even though there is a good penetration of ICT in Education, educationists, academicians have to be 

dependent on old technology. 

5. Birth of New Language 

The challenge is use of Internet acronyms, initialisms, leetspeak, abbreviations, SMScode, textese in normal 

writing. There are more than 1100 abbreviations used in SMSing and Chatting. Today students are using same 

netlingo in exam papers. What will happen 5 years down the line? Probably there will be an entire dictionary. 

This is a serious issue and we have to find a solution.  

 

6. Plagiarism 

Plagiarism is defined in dictionaries as the "wrongful appropriation," "close imitation," or "purloining and 

publication" of another author's "language, thoughts, ideas, or expressions," and the representation of them as one's 

own original work 

Plagiarism is another serious challenge in this Information age. Having crores of websites this is bound to 

happen and being as academicians we must tackle this.  

7. Identity Theft 

Identity Theft is another challenge. People create “Fake Profiles” and steal the information. Young generation 

is highly affected by this type of challenge. There are many reasons behind this, for example easy to guess names 

and email IDs, weak passwords, birthdate and more over sharing such information with buddies unknowingly. 

Many innocent students have been victimized. 
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Abstracts 

Professional accreditation of academic programs is intended to ensure the strength of the education students receive. Direct and 

indirect assessment techniques are being incorporated to assess the quality of teaching and learning. The direct assessment 

approach focuses on teachers’ analysis of student’s works, course evaluation, portfolios, standardized exit tests, etc. Indirect 

assessment on the other hand focuses on survey types of assessments on student’s learning in an attempt to improve the quality 

of teaching and learning. This paper discusses about the standardized test used in measuring the student learning outcome in the 

computer science program. An analysis of the test outcome is also presented. 

 

Keywords:Major Field Test; Program Outcome measurement; 

1. Introduction 

Accreditation standards require evidence-based reporting linked to assessment and a demonstration that 

assessment outcomes are used for continual improvement. It demands continuous data collection, its analysis and 

continuously making conclusion about the effectiveness of the system. Institutions are increasingly called on to 

supply evidence that their educational mission is being achieved.  Various measurements are used to evaluate the 

program effectiveness. One among them, commercially developed Major Field tests are used to determine the level 

of learning that students have acquired in specific fields of study. Major Field tests (MFT) are widely used and 

assist departments in determining programmatic strengths and weaknesses when compared to other programs. MFT 

data will be compiled and analyzed. These results will be useful for the faculty to make the programmatic 

improvements. Major Field test is being administered at our college for the undergraduate students and an analysis 

of the results of computer science major field test is presented in this paper.  
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2. Background 

In 2004, the Bachelor degree program in Computer Science offered by Modern College of Business and Science 

(MCBS) was provisionally accredited by the accreditation council of the sultanate of Oman. MCBS received few 

recommendations for corrective action in the panel’s programmatic report. One of the recommendations was to 

develop a systematic process for measuring and validating the program and course objectives.  

Based on the feedback received from the accreditation visit, the Department of Computer Science has decided 

to develop a systematic method for course and program assessment.   As MCBS is affiliated to University of 

Missouri-St. Louis (UMSL) which follows the Accreditation Board for Engineering and Technology (ABET) 

model, the department decided to follow the ABET model for its program assessment.  The ABET Computing 

Accreditation Commission accrediting criteria require that programs define measurable objectives and must 

periodically collect data that indicate the extent to which these objectives are being met; They must use the 

analysis of that data to identify ways the programs can be improved [1].  

Program assessment is defined as the systematic and continuous method of collecting, analyzing and using 

information from various sources about a program and measuring program outcomes in order to improve student 

learning. This is done through obtaining a good understanding of what the program’s graduates know, what they 

can do with this knowledge, and what they value as a result of this knowledge [2].  Towards this, the first step was 

to revise the program mission statement and program objectives.  Next the program outcomes were defined to 

match the ABET criteria along with the local market demands. The department developed the course objectives for 

each courses in the major and mapped the course objectives to program objectives. 

In order to ensure continuous quality improvement at program level, MCBS utilized direct and indirect 

assessments of student learning. The direct assessment approach focuses on teachers’ analysis of student’s works 

(such as exams, labs, projects, and assignments), capstone course evaluation, portfolios, standardized exit tests, etc. 

Indirect assessment on the other hand focuses on survey types of assessments on student’s learning in an attempt to 

improve the quality of teaching and learning. Indirect assessment instruments include exit surveys, course 

evaluation surveys, industry feedbacks, etc. Standardized tests as a method for outcome assessment are widely 

used, especially when external validity is a concern. Every program has a traditional way of measuring learning 

outcomes from its content related knowledge. Standardized exit tests are associated with the intellectual goals of 

these programs. These goals are based on the general body of knowledge in each program.  

Two types of exit tests are widely used; 1) commercially produced standardized tests (CPST) and 2) locally 

developed by faculty/local experts. CPST are developed based on international standards. The international criteria 

are also being covered by its measurements. These tests are measuring students’ learning level on a global scale in 

a specific field of study. Tests developed by the university/college have its own advantages. These evaluating 

methods are more general and using widely over the world. Since the educators are designing the outcomes, the 

assessments by them will be more appropriate. It will be cost effective and it has its own interpretational 

advantages. It can be evaluated continuously and improvement will be gradual. These tests and assessments are 

more reliable and we can check the validity at any stage. Purpose and goal of each test must be established and 

documented before the implementation. MCBS is administering the MFT for both business and computer science 

program. In the beginning, the commercially available tests were conducted and later adopted the locally 

developed test due to reasons beyond our control. 

3. Results and Discussion 

An analysis of results of Major Field Tests conducted in the first 3 years is presented here The ETS Major Field 

Test for Computer Science consists of multiple-choice questions, some of which are grouped in sets and based on 

materials such as diagrams, graphs and program fragments. The assessment indicators are: 
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 Programming Fundamentals    

 Computer Organization / Architecture / Operating System   

 Algorithms / Theory / Computational Mathematics    

The MFT covers about 70% of Computer Science undergraduate program outcomes. Table I gives the 

percentage of outcomes in each assessment indicator and Mean percentage Scores of Assessment indicators in each 

year. Figure 1 (a) gives the comparative analysis for the Year1, Year 2 and Year 3. 

 

 

TABLE I.  % OF OUTCOMES IN EACH ASSESSMENT INDICATOR 

 
% of 

outcomes 

Mean Percent Correct 

Year 1 Year 2 Year 3 

Assessment 

Indicator 1 
15.4 26.1 34.5 37 

Assessment 

Indicator 2 
23.1 23.6 14.9 25.9 

Assessment 

Indicator 3 
30.1 19.6 17.8 23.4 

 

 

 

 

 

 

Fig. 1 (a) Assessment indicator Scores (b) MFT Score Year 1 

 

We analyse the MFT Score of each student in the program with undergraduate GPA (UG GPA) for the year 1, 

year 2 and year 3.  Figure 1(b) and 2 explain the relation between the two scores and we found that in all these 

years they are correlated.  

Figure 3 recites Mean MFT Score of all students appeared with the Mean UG GPA of the Batch. This data 

describes that both the scores are almost similar. But we found a slight advantage in the UG GPA as comparing 

with the international test.   

Assessment Indicator Scores 

Mean Percent Correct 

Assessment

Indicator 1

Assessment

Indicator 2

Assessment

Indicator 3

MFT Score - UG GPA in Year 1 
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Fig. 2 (a)MFT Score Year 2 (b) MFT Score Year 3 

.   

 

   Fig 3. Comparative Study of MFT Score and UG GPA 

 

Based on the analysis of the major field tests, appropriate modifications have done in the core curricula. In order 

to take the exam seriously by the students, it is integrated into the capstone course and all the students must appear 

for the major field test as a part of the capstone course requirement. 

MFT Score - UG GPA in Year 2 

Score % GPA %

MFT Score - UG GPA in Year 3 
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4. Pros and Cons of Major Field Test 

The MFT exam can be implemented quickly without the need for time-consuming department efforts to develop 

and validate a local exam because ETS provides the exam as well as the administration procedures, the grading and 

the results [3]. Each program is able to compare its results to with other college taking the exam. Also the exam’s 

content, with questions written by subject area experts and updated regularly, can be used as a benchmark for 

curriculum. 

Despite its popularity in outcomes assessment programs, the ETS Major Field Test is problematic in a variety of 

ways, most importantly that it may not accurately measure student learning. Also, its results don’t provide 

sufficiently detailed results to allow department to pinpoint specific problems. Moreover, the program core may 

vary from college to college and a single exam may not cover all of them exactly.  

5. Pros and Cons of Major Field Test 

This paper discusses the role of MFT in evaluating the student learning outcomes at MCBS. This paper also 

covers how the test score is evaluated and utilized in the program assessment and actions taken for addressing the 

identified weaknesses of the programs. 

Standardized tests have been criticized, too. Despite its popularity the Major Field Test is problematic in a 

variety of critical ways. Locally-developed tests are directly linked to local curriculum and can identify student 

performance more accurately. For the last few years, MCBS depends on locally developed test for various reasons
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Abstract- ZigBee or IEEE 802.15.4 is developed for low-rate 

(LR) communication network which provides flexibility, very 

low power consumption, ease of installation, reliable data 

transfer, and short range operation, acceptable battery life, 

low data rate in an ad hoc self-organizing network among 

inexpensive fixed, and portable moving devices. It is 

developed for applications with relaxed throughput 

requirements which cannot handle the power consumption of 

heavy protocol stacks.  

In this paper, a comparison between mesh, star and tree 

WPAN topologies supported by OPNET 14.5 are 

implemented as three scenarios. The measured factors are: 

throughput, delay, load, data traffic received and data traffic 

sent. The results showed that the tree topology behavior was 

the best according to all the performance factors. However 

mesh topology gives average results when compared with the 

previous topology. The results showed that the tree topology 

is suitable for the WPAN network.  

 
Keywords: ZigBee, WPAN, Tree, Mesh, Star  

 

I. INTRODUCTION 

ZigBee or IEEE 802.15.4 is a worldwide open standard set 

of communication protocols for wireless radio networks in 

the monitoring and control fields developed by the ZigBee 

Alliance (an association of international companies). 

ZigBee is basically developed to meet important needs 

such as low cost, ultra-low power consumption [ 11], use 

of unlicensed radio bands, cheap and easy installation, 

flexible and extendable networks, integrated intelligence 

for network set-up and message routing. ZigBee operates 

in 868 MHz, 915 MHz, and 2.4 GHz frequency bands with 

250 K bits per second maximum data rate [1].  

 

ZigBee can also be called shortly Low-Rate, which are 

designed to supply radio and MAC protocols allowing the 

designer to focus on the applications and customers’ 
needs. ZigBee is the architecture developed on top of the 

IEEE 802.15.4 reference stack model and takes full 

advantage of its powerful physical radio layer. It is 

considered as a complete solution for the market, 

especially for sensor networking-based applications 

because ZigBee devices typically operate in limited 

personal operating space [6] [7].  

The scope of the paper runs as follows: Section 2 gives a 

brief overview of the IEEE 802.15.4. Section 3 discusses 

network topologies. Section 4 analyzes the simulations 

performed. Section 5 discusses the results and gives 

information about tree ,star and mesh topology and discuss 

OPNET 

 

II. ZigBee /IEEE 802.15.4 (LR-WPAN) Structure  

ZigBee has been developed for applications with relaxed 

throughput requirements which cannot handle the power 

consumption of heavy protocol stacks [1][2].  

ZigBee architecture is extremely like all IEEE 802 

standards. It encompasses only those layers up to and 

including portions of the data link layer with their sub 

layers. Which means it includes the portions of the 

physical layer and medium access layer. In particular it 

defines two physicals representing three license-free 

frequency bands that include sixteen channels at 2.4 GHz, 

ten channels at 902 to 928 MHz, and one channel at 868 to 

870 Mhz. The maximum data rates for each band are 250 

kbps, 40 kbps and 20 kbps, respectively. The 2.4 GHz 

band operates worldwide while the sub-1 GHz band 

operates in North America, Europe, and Australia/New 

Zealand. The IEEE standard is intended to conform to 

established regulations in Europe, Japan, Canada and the 

United States [1] [2][3].  

There are three types of devices defined by the ZigBee 

standards [8]. They are coordinators, routers and end-

devices. The coordinator device is responsible for setting 

up all the network parameters such as topology, packet 

size, frequency band, transmission range etc. It could be 

considered as a superior computing capabilities node when 

compared to routers and end-devices. It can act as a 

gateway for the outside world in order to interact with the 

network. This role is generally assigned to the sink node. 

ZigBee routers are the intermediate devices in a network 

which route the data using optimum path from the source 

to the destination as well as sensing the data from their 

surrounding environment. ZigBee end-devices are devices 

with lowest computing capabilities. They are only capable 

of sensing data and completely depend on routers or 

coordinators to route their packets [9]. 

 In another work point of view, the mentioned devices can 

work as either full-function devices (FFD) or reduced-

function devices (RFD). A network shall include at least 

one FFD, operating as the PAN coordinator. The FFD can 

operate in three modes: a personal area network (PAN) 

coordinator, a coordinator or a device [11].  

An RFD is intended for applications that are extremely 

simple and do not need to send large amounts of data. An 

FFD can talk to RFDs or FFDs while an RFD can only talk 

to an FFD. A RFD is intended for applications that are 

extremely simple, such as a light switches or passive 

infrared sensors; they do not have the need to send large 

amounts of data and may only associate with a single FFD 

at a time. Because of that, the RFD can be implemented 

using minimal resources and memory capacity. Two or 



more devices within a personal operating space (POS) 

communicating on the same physical channel constitute a 

WPAN.A network shall include at least one FFD, 

operating as the PAN coordinator. An IEEE 802.15.4 

network is part of the WPAN family of standards although 

the coverage of an LR-WPAN may extend beyond the 

POS, which typically defines the WPAN. Propagation 

characteristics for wireless media are dynamic and 

uncertain, thus a well defined coverage area does not exist. 

Small changes in position or direction may result in drastic 

differences in the signal strength or quality of the 

communication link. These effects occur whether a device 

is stationary or mobile as moving objects may impact 

station-to-station propagation [3].  

 

II.Network Topologies 

 

The IEEE 802.15.4 standard supports multiple network 

topologies like star, tree, mesh and cluster. Fitting the 

coordinators, routers and end-devices in these topologies 

varies depending on the application design choice; some 

applications may require the low-latency connection of the 

star network, e.g. PC peripherals, toys and games, and 

personal health care. Others may require the large-area 

coverage of peer-to-peer networking, e.g. perimeter 

security [1] [4] [5]. The legend to all topology figures are 

shown in figure (1). Each type of device is given a color 

code for easy viewing [10].  

 

A. Star Topology 

In this simple topology, a coordinator is surrounded by a 

group of either end devices or routers. Even though routers 

are connected to the coordinator, their message relaying 

functions are not used. This type of topology is attractive 

because of its simplicity, but at the same time presents 

some key disadvantages. In the event that the coordinator 

stops functioning, the entire network is functionless 

because all traffic must travel through the center of the 

star. For the same reason, the coordinator could easily be a 

bottleneck to traffic within the network, especially since a 

ZigBee network can have more than 60000 nodes. Figure 

(2) shows star topology [10].  

 

B. Tree Topology 

In a tree network, a coordinator initializes the network, and 

is the top (root) of the tree. The coordinator can now have 

either routers or end devices connected to it. For every 

router connected, more child nodes can connect to the 

router. Child nodes cannot connect to an end device 

because it does not have the ability to relay messages. This 

topology allows for different levels of nodes, with the 

coordinator being at the highest level. For messages to be 

passed to other nodes in the same network, the source node 

must pass the message to its parent, which is the node 

higher up by one level of the source node, and the message 

is continually relayed higher up in the tree until it can be 

passed back down to the destination node.  

Because the number of potential paths a message can take 

is only one, this type of topology is not the most reliable 

topology. If a router fails, then all of that router’s children 

are cut off from communicating with the rest of the 

network. Figure (3) shows tree topology [10].  

 

 

 

 

 

C.  Mesh Topology  
A mesh topology is the most flexible topology of the three. 

Flexibility is present because a message can take  multiple 

paths from source to destination. If a particular router fails, 

then ZigBee’s self-healing mechanism (aka route 

discovery) will allow the network to search for an alternate 

path for the message to take. In our project, one of the 

scenarios is to investigate this feature by removing a router 

from the network during operation, and seeing the end 

devices find an alternate path to communicate with the 

coordinator. The way that a message is routed from one 

network node to another depends on the network topology. 

This page provides a brief description of the possible 

topologies of a ZigBee network. Figure (4) shows mesh 

topology [10].  

 

III. OPNET Simulation 

 

The Optimized Network Engineering Tool (OPNET v14.5) 

software was used for the simulations implemented in this 

paper. This version of simulation model supports point to 

point, star, ring and tree, mesh and cluster topologies. We 

design three scenarios for the three topologies supported 

by this version, the first scenario is star topology and 

shown in figure (5). The star scenario includes one 

coordinator (PAN coordinator) and 12 end devices without 

routers. This is because all nodes in the star topology work 

as RFD devices.  

Figure (6) shows the second scenario which is mesh 

topology. The scenario includes a single coordinator, 6 

routers and 12 end devices.  

Figure (7) shows third scenario which is a tree topology. It 

includes a single coordinator, 6 routers and 12 end devices. 

 

In all the above scenarios we used ZigBee_Station_adv 

(Fixed) as an end device. The node model is shown in 

figure (8). It is consisting of three layers: application, 

network and MAC layer, and there is one wireless 

transmitter, and one receiver for wireless communication. 

For each of the previous layers application, network MAC, 

receiver and transmitter process model. This node can be 

configured to work as ZigBee router or ZigBee 

coordinator. Thus we used this node as a ZigBee router 

and ZigBee coordinator after setting the required 

configurations. As shown in the figure each node includes 

4 layers. They are physical, MAC, network and application 

layers. 

 

V. Results 

A. Throughput  

Figure (9) shows the throughput for the three scenarios. 

The diagram shows the values of throughput against the 

simulation time .The values were 27.236, 48.957 and 

57.881 bit/second for the mesh, star and tree respectively. 

Through the analysis of the results behavior below, we 

noticed that the highest throughput values were given by 

tree topology. The reason is that the end device can deals 

with its equivalents, routers and PAN coordinator. In star 

topology, the end device deals with the coordinator only 

which gives lower results. However mesh topology gives 

average results when compared to star and tree because the 

end devices can deal with each other’s whereas data 

transportation between end devices is not active as data 

transportation among router, end device and coordinator. 



B. Delay 

Figure (10) shows delay for the three scenarios. The 

diagram illustrates the value for delay against the 

simulation time values. The results were 0.01192, 0.01021, 

and 0.00928 second for the mesh, star, tree respectively. 

We can observe that lowest value was for the star. The 

result is normal and commensurate with the low 

throughput shown in figure (9).  

bits/sec 

C. Load 

Figure (11) shows load for the scenarios. The diagram 

illustrates the value for load against the simulation time 

values.The results were 28.313, 48.683 and 57.773 

bit/second for mesh, star and tree respectively. Through 

the analysis to the figure and the behavior of the 

topologies, we found that the highest value of gained load 

was with the tree. Also this is commensurate with the 

highest throughput gained for tree topology in figure (9). 

The load is distributed for all the devices which belong to 

tree topology structure.  

E.  Data Traffic Send and Receive 

Figures (12) and (13) show data traffic received / sent for 

the scenarios. The Two diagrams illustrate the values of 

data traffic received and send against time of simulation. 

The results were 1170.446, 1040.825 and 382.522 bit/ 

second for traffic received and 31.798, 54.741, 64.977 for 

traffic sent to mesh, star and tree respectively. We can see 

obviously that the traffic received/ sent in tree topology 

has the highest value among the three topologies. In tree 

topology, PAN coordinator initializes the connection in 

addition to its responsible for traffic control, routing and 

updating the routing tables. However PAN coordination in 

tree topology reduces the collision that leads to packets 

lost which in its turn reduced traffic for data sending and 

receiving. On the other hand, we can see that the lowest 

gained value is from star topology whereas all the network 

connections were done through the coordinator where 

there is only one coordinator only in our model.  

VI. Conclusions 

OPNET is considered as a very useful and relatively 

simple to use if one is using native supported model. In 

this paper we presented three WPAN ZigBee scenarios. 

They are star, mesh and tree topology respectively. The 

simulation studied the behavior of the topologies against 

throughput, delay, load, data traffic sent and data traffic 

received. We found that  

The tree topology behaved as the best topology and this 

was because of the structure of the WPAN devices.  
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Figure 5.Star Topology Scenario of ZigBee Network 

 

 
Figure 6. Mesh Topology Scenario of  ZigBee Network 

 

 
Figure 7. Tree scenario Topology of ZigBee Network 

 

 

 
Figure 8. Node Model for ZigBee_Station_adv (Fixed) 

 

 

Figure 9. Time-average in ZigBee MAC Throughput in bits/sec 

 
 

Figure 10. Time-average in ZigBee MAC Delay  

 

 

 
 

Figure 11. Time-average in ZigBee MAC data Traffic Sent in bits/sec 

 

 
Figure 12. Time-average in ZigBee MAC Data Traffic Received in 

bits/sec 

 

 
Figure 13. Time-average in ZigBee MAC Data Traffic Sent in bits/sec 
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Harvard edX Online Courses: The Nature of MOOC and Its Impact 

on Student Learning Experience 
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Abstracts 

The ascent of Massive Open Online Courses (MOOC) as a dominant online technology has been widely 

acknowledged in the academic world not only in the US but around the world. However, no study has been conducted as yet on 

the impact of such online courses, especially on the students and the faculty experience.  

This study aims to examine the online courses and other online academic and learning resources available from 

Harvard University through its EDx online learning platform, a MOOC founded by the Massachusetts Institute of Technology 

(MIT) and Harvard. 

Before Harvard embarked on MOOC, colleges and universities have already offered online courses for several years. 

However, the welcoming arms of elite Ivy League schools such as Harvard on the potential of online learning opened a lot of 

possibilities and changed the nature of the game in higher education. It has caused a massive disruption in innovation on higher 

education. 

With this in mind, a critical question may be asked: Do MOOCs hold promise for higher education? With a huge 

proliferation of models of online learning, what are the quality characteristics of Harvard edX online learning that sets it apart 

from the rest?  

The phenomenal interest on free online learning could reshape the future of higher education, putting crucial subjects 

on the table such as the nature of school tuition, the description of a student, the function of the instructor, the significance of a 

degree and the task of universities. 

 As a premiere educational institution in the academic world, Harvard University sits well as the bellwether for online 

education now and in the future and the result of this study could be seen as the benchmark of future studies on MOOC. 

 

Keywords: MOOCs;  online learning; Harvard edX 

1. Introduction 

The ease and cost-effectiveness of online technology engenders a huge scale of adoption, opening new 

doors of doing business. Blurring the boundaries between traditional media and digital platforms that eventually 

create new opportunities and massive potential for collaboration, online technology paved the way for the adoption 

of online education,  
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Following this trend, online learning environments are becoming a common platform for teaching and 

learning purposes, shifting education away from brick-and-mortar walls of the physical campus to the limitless 

span of cyberspace. This paradigm shift has made education – particularly higher education – considerably more 

accessible to the active pool of existing and potential students, driving increased demand for online learning 

opportunities.  

 

The digital landscape and the students’ evolving lifestyles drive learning institutions to introduce online 

courses, and move toward online learning. To address the shifting landscape, learning institutions have made their 

course content available in the digital space – in some cases gratis to students. Heralded as multi-dimensional level 

of education, online courses – ranging from cooking gourmet Mediterranean cuisine to analyzing Einstein’s theory 

of relativity – allow  students to deal with personal commitments with ease, manage time schedules without 

worries, and access course materials from various geographical locations in just a click. In essence, rather than 

requiring physical attendance in a classroom, online courses provides interaction – asynchronous or in real-time – 

with instructors and with other students in a virtual classroom. 

 

As one of the premiere educational institutions in the academic world, Harvard University has pioneered 

research in almost every field. Along this direction, Harvard has embarked on offering online courses and other 

forms of digital learning for several decades – much earlier than other Ivy League Schools – with the goal of 

making learning content available to international audience. As Anant Agarwal, president of edX, said “We want 

to dramatically increase access to learning for students worldwide while, at the same time, reinventing campus 

education” (Obringer, 2014). 

 

 Indeed, the phenomenal growth of online learning cannot be discounted, as growing interest on online 

learning is mounting upon large educational institutions in the US and the world. There are even consortiums of 

universities, such as Canadian Virtual University (CVU) that offers no courses or degrees itself, but simply as a 

portal for courses from 14 universities across Canada. Furthermore, the Global University Alliance is a consortium 

of 10 schools from the United States, England, Australia, Switzerland, Singapore, China, Japan and Denmark that 

offers online learning across the globe (Flisoltacna, 2014).  

 

In a study by the Babson Survey Research Group, more than 6.1 million students were enrolled in at least 

one online course in 2010, which continues to grow steadily since 2002, as can be gleaned from Figure 1 below 

(Allen & Seaman, 2011). The study also revealed that 31.3% of all higher education students took at least one 

online course in 2010, while 65% of higher education institutions consider online learning to be a critical part of 

their long-term strategies (Allen & Seaman, 2011).  

 

 

Sensing the significance of online education, Harvard and The Massachusetts Institute of Technology 

(MIT) established edX in April 2012, a partnership created to offer online learning to millions of people around the 

world. In 2013, the University of California at Berkeley and the University of Texas joined the edX 

consortium. EdX offers Harvard and MIT classes online for free, with a broad set of courses from ancient Greek 

poetry to electromagnetism and a range of disciplines, from public health to engineering to law.   
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Below is the website of edX which can be found at www.edx.org 

 

 
Figure 2. Harvard edX website 

 

RESEARCH QUESTIONS 

 

Given the wide adoption of online education, and as an educator by profession, the author takes interest in 

this phenomenon and is compelled to ask : 

1. What comprise the demographics of learners at Harvard edX? 

2. What are the challenges and future directions of Harvard edX?? 

3. Is the online education at Harvard edX effective, and if so, what attributes make it effective? 

 

By evaluating the online courses at Harvard edX and examining how learners respond to various 

assessments, the author hopes to get a glimpse on how learners access data and materials online, and how they gain 

better knowledge and expertise thru online education, with the end goal of enhancing learning outcomes on both 

campus and online courses. 

 

 

LITERATURE REVIEW 

  

According to statistics, online education is becoming more mainstream with more than 6.7 million 

students who are taking at least one online course in 2012, which accounts for 32% of higher education enrollment, 

while 89% of universities offer some type of online courses. Furthermore, online courses are growing at a 10:1 

ratio compared with traditional courses (Lepi, 2013)
.
 

 

 With this robust growth in online enrollments, it is safe to assume that learning is no longer confined to 

the four walls of the classroom, making learning a ubiquitous exercise –available anytime, anywhere. This 

impressive growth of online learning highlights the requirement for learning programs that pass world-class 

standards and meet the needs of the 21
st
 century labor force. 

 

At its core, online education is a platform that delivers educational content and facilitates instructor-

student interaction over a computer network (Shelton and Saltsman, 2005). It offers students wider access to 

education, allowing a more tailored and flexible learning experience, while gaining popularity among a niche of 

students comprising working professionals who quest for advanced learning.  

 

Learning institutions usually offer online education through course management system (CMS) software, 

providing the virtual classroom space for faculty and students to interact during the semester (Watson, 2007). By 

tracking and storing the interactions, CMS enhances student learning, delivering and storing curricular content in 
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various formats that include text, audio, and video. Through synchronous or asynchronous discussions, faculty can 

provide quizzes and exams, while the students submit papers and assignments online, and the faculty evaluates 

academic performance thru grading system and other kinds of feedback. The system provides access to a wealth of 

quantitative and qualitative data about student engagement such as the number of words posted, total number of 

posts, average length of posts, and the text of every student comment or question from the first week’s discussion 

to the last. In effect, learning institutions with online education curriculum hold in their hands a rich goldmine of 

data that have potential applications on how they can enhance online education and how students can better gain 

the benefits from them. 

 

Similar to a classroom, the students in an online learning environment can engage in course discussions 

by providing reflections after thinking about what has been said. Unlike classroom setting, however, asynchronous 

communication in online courses allows students more time to read, write, or post in discussion forums, increasing 

the potential for participation. This virtual environment stimulates critical thinking that leads to higher 

achievement and more satisfaction in collaborative learning (Alavi, 1994). 

 

Recent research has shown that online education is equal, if not more effective, than on-campus 

education. In a study conducted by SRI International for the US Department of Education (2010), it was found out 

that, on average, students in online learning conditions performed modestly better than those receiving face-to-face 

instruction. . Indeed, praises heaped on online learning demonstrate its various capabilities quite unequalled 

by on-campus learning, such as convenience and flexibility that allows for 24/7 accessibility (Swan et al., 2000). 

Students can gain access to courses and course materials 24 hours a day. 7 hours a week, regardless of location, 

which makes them more convenient than the traditional educational experience (Berge, 1997). Another benefit of 

online learning is that it allows students to reflect upon their responses before answering, in contrast with 

traditional classrooms (Simonson et al., 2000). Students can also work at their own pace, which benefits to a great 

extent non-native speakers (Matthews, 1999). Furthermore, online education allows personal identities to remain 

concealed, which ensures that all students are on equal footing, regardless of race, sex, disability, or appearance 

(Simonson et al., 2000). Finally, with the option of multiple representations of a concept embedded in an online 

course, students can store and retrieve information more effectively (Kozma, 1987). In addition, online learning 

alters the educational environment framework, transforming the roles of students and instructors. The instructor 

can play the role of a facilitator rather than a lecturer, allowing the students to become active learners rather than 

passive spectators (Harasim et al., 1995).  

 

However, similar with other learning environments, critics report shortcomings of online education, 

claiming that it is not as effective as traditional classroom learning because of its lack of face to face interactions 

(Ward & Newlands, 1998). Bullen (1998), for instance, conducted a case study that evaluated student participation 

and critical thinking in a college level undergraduate course which utilized computer-mediated conferencing. 

Results showed that, in this type of learning environment, some students felt disconnected from others citing lack 

of facial expressions and other features common to a traditional classroom environment.  

 

Against the backdrop of its exceptional growth, online learning faces an uncharted set of challenges for 

colleges and universities, majority of which are more inclined with the traditional classroom setting. The 

challenges include a whole parameter of demands and expectations from stakeholders ranging from students and 

instructors to regulatory agencies and advocacy groups. In view of these challenges, some essential measures are 

needed for colleges and universities to execute in order to improve the state of online education. 

 

The priority activity that emerges is for the installation of academic accountability and transparency. The 

need to standardize certificate and degree programs that ensures quality online education becomes imperative as 

more students enroll in online courses. At present, online programs may adhere to specific standards, but the level 

of academic rigor and quality offered vary among institutions or even from one faculty to the other. By 
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establishing a strict standard seal of consistency and excellence in learning institutions that offer online education, 

the stakeholders demand greater responsibility and accountability from these institutions, downgrading the 

monetary benefits in lieu of greater benefits of enhanced learning outcomes.    

  

SIGNIFICANCE OF THE STUDY 

 

As the significance of online learning increases and continues to capture interest from students and 

learning institutions, it is important to ascertain whether online education is effective, and, if so, what attributes 

make it effective. In order to clarify this matter, the author chose to answer the questions listed above, examining 

the interactions between social presence, learner control, cognitive learning, perceived learning, and teacher 

immediacy. 

 

METHODOLOGY 

Qualitative research was the method used in this research. The purpose of this study was to examine what 

comprise the demographics of learners at Harvard edX, what challenges and future directions Harvard edX face 

and is the online education at Harvard edX effective, and if so, what attributes make it effective. 

Due to the limited resources of this research, the author gathered and analyzed the recent competent and 

authoritative research on online education at Harvard edX that was initiated by Isaac Chuang, a professor of 

electrical engineering and computer science at MIT, and Andrew Ho, an associate professor in Harvard’s Graduate 

School of Education. Chuang and Ho (2014) joined in a collaborative research effort to research how students learn 

and how technologies can facilitate effective teaching both on-campus and online, part of a mission statement 

established when MIT and Harvard jointly formed edX in 2012.  

 

 

DATA ANALYSIS AND FINDINGS 

 

The author used descriptive research based on the authoritative study of Chuang and Ho (2014) to come 

up with the findings of the study.  

According to Chuang and Ho (2014), “demographic information about registrants can be misleading 

without context. The most typical course registrant in these initial courses was a male with a bachelor’s degree, age 

26 or older. However, that profile describes fewer than one in three registrants (222,847, or 31 percent).” 

A total of 234,463 registrants (33 percent) reported a high-school education or less; 45,884 (6.3 percent) 

reported that they were 50 or older; and 20,745 (2.7 percent) had IP or mailing addresses from countries on the 

United Nations’ list of Least Developed Countries. While typical MOOC registrants have a college degree, 

hundreds of thousands of our registrants do not, with many of the MOOC registrants coming from the United 

States, and 72 percent hail from abroad.  

Also there are groups of learners who enroll in and complete multiple courses. “More than 4,000 

registrants across MITx and HarvardX earned more than one certificate, including 1,912 who earned at least one 

certificate from each institution. Seventy-six registrants earned five or more certificates.” 

In addition, course completion rates can be misleading and may at times be counterproductive indicators 

of the impact and potential of open online courses. 

The researchers found that, across the 17 HarvardX and  MITx courses covered in the reports, 43,196 

registrants earned certificates of completion, while another 35,937 registrants explored half or more of the units in 

a course without achieving certification. This indicates that a large numbers of registrants may not have completed 

a course, but still accessed substantial amounts of course content. 

Furthermore, an additional 469,702 registrants viewed less than half of the units in a course and another 

292,852 registrants never engaged with the online content. In total, the 17 online courses drew 841,687 

registrations from 597,692 unique users. 
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In terms of attrition, most students first registered for a course and, on average, 50 percent of people left 

within a week or two after enrollment. After that period, attrition rates decreased significantly, with the average 

probability of a student discontinuing in the second week of the course declining to 16 percent. 

The interaction of learners in online learning resembles how ordinary people interact with other Web-

based media, such as social network sites - some browsing a MOOC, while only a smaller group becomes more 

engaged over time.  

The asynchronous nature of HarvardX courses also turned out to be an important factor related to 

engagement, where some students registered for courses months in advance of the start date, while others 

registered months after the course had launched. 

“In some circumstances, students joined courses in the week before the final deadline for all graded 

materials, completing enough assessments to earn a certificate in the final week. In some courses, as many as one 

in five enrollments took place after the course certificate was no longer available.” 

 

 

 

DISCUSSION 

 

Against the backdrop of its exceptional growth, online learning faces an uncharted set of challenges for 

colleges and universities, majority of which are more inclined with the traditional classroom setting. The 

challenges include a whole parameter of demands and expectations from stakeholders ranging from students and 

instructors to regulatory agencies and advocacy groups. In view of these challenges, some essential measures are 

needed for colleges and universities to execute in order to improve the state of online education. 

 

The priority activity that emerges is for the installation of academic accountability and transparency. The 

need to standardize certificate and degree programs that ensures quality online education becomes imperative as 

more students enroll in online courses. At present, online programs may adhere to specific standards, but the level 

of academic rigor and quality offered vary among institutions or even from one faculty to the other. By 

establishing a strict standard seal of consistency and excellence in learning institutions that offer online education, 

the stakeholders demand greater responsibility and accountability from these institutions, downgrading the 

monetary benefits in lieu of greater benefits of enhanced learning outcomes.    

  

CONCLUSION 

 

The tremendous effect of online learning has transformed education and its impact continues to develop 

and influence the decisions of educational stakeholders. Standing in a significant position atop the education 

pedestal, learning institutions must establish and implement a solid framework for online learning and install 

forward-looking learning management systems that complement traditional campus education, thereby advancing 

student learning for the present and future generations. 

 

The present experience of Harvard edX online learning could serve as a benchmark for future studies on 

online education and continue further study in the science of learning. The example and practice of Harvard 

University as a learning Institution that promotes cross-institutional learning collaborations and allow learners to 

explore many courses can open new potential to comprehend and enhance student learning. This could spell a big 

difference in sharing knowledge and skills around the world through the Internet. 

 

The increasing appreciation of online learning has benefited both the faculty and students at Harvard edX. 

By allowing experimentation in teaching and pedagogical research, the faculty gain more flexibility, offering new 

opportunities to conduct experiments and research data. In a similar manner, online education platforms give more 
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independence to the learners, providing them the freedom to engage learning in a way that best matches their wants 

and needs. 

 In effect, the student gains control of the situation, thus democratizing the function of learning in a 

manner that the student can understand and learn effectively. 
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 Abstract-- Over the centuries, paper documents have 

been the principal instrument to make permanent the 

progress of the humankind. Our main aim in this 

paper is to implement a well-known concept of digital 

image processing .We convert the paper format into 

an editable digital layout. Digital image processing is 

the use of computer algorithms to perform image 

processing on digital images. Since images are defined 

over two dimensions (perhaps more) digital image 

processing may be modeled in the form of 

multidimensional system. We have chosen a common 

entity such as bank forms as a genesis for our project. 

This project addresses the initial stage of this 

automation, namely, form elicitation and form 

segmentation. The former recognizes the type of the 

form and the latter extracts regions of useful data 

from the form. ICR, for handwritten characters, of 

these regions can yield the useful data in a computer 

readable format.  

 

Keywords- Text Extraction, Page Layout 

Analysis, Manhattan Layout, text classification; 

 

I. INTRODUCTION 

 

Digital image processing is the use of computer 

algorithms to perform image processing on digital 

images. A form is a document with spaces (fields) 

in which to write or select, for a series of 

documents with similar contents. Physical forms 

require human supervision for any operations done 

on the form. Digitization of these forms reduces the 

human resources required by limiting their 

participation to build a system which imitates the 

human operations. Document layout analysis is a 

key step in converting document images into 

electronic form. Document layout analysis 

identifies key parts of a document, like titles, 

abstracts, sections, page numbering, and puts the 

text on a page into the correct reading order, which 

is a prerequisite for optical character recognition 

(OCR), as well as most forms of document retrieval 

[1].  The process of document structure and layout 

analysis tries to decompose a given document 

image into its component regions and understand 

their functional roles and relationships. The 

processing is carried out in multiple steps, such as 

pre-processing, page decomposition, structure 

understanding, etc. We look into each of these steps 

in detail in the following sections. Document 

images are often generated from physical 

documents by digitization using scanners or digital 

cameras. Many documents, such as newspapers, 

magazines and brochures, contain very complex 

layout due to the placement of figures, titles and 

captions, complex backgrounds, artistic text 

formatting, etc. [2]  

Banks are a financial institution which have 

variegated purposes. They provide credit to people 

for various needs, they also provide people a 

method of transaction and security of their 

monetary funds. The bank’s procedure requires 

people to fill various forms, which till date is a 

mediocre method in current technological era. The 

banks make use of forms to enable people to apply 

for a particular service of the bank. The banks need 

a plethora of resources to update these details 

provided by the customers on to their database. 

Digitizing these documents by hand is a laborious, 

low throughput process. The creation of digital file 

cabinets from existing physical collections of forms 

is a complex and error-prone process.  The first 

steps in the creation of a digital library, the 

generation of digital images from the forms and 

organization of associated metadata is a daunting 

task. The conversion of the resulting digital images 

with software to a symbolic representation suitable 

for searching and analysis is even more difficult, 

particularly in the case of forms that have been 

gathering dust in file cabinets for decades. 

Furthermore, once the data is digitized, it gives end 

users the ability to access and mine data in an 

efficient and reliable manner. Hence, the main 

objective of the proposed project work is as 

follows: Data Collection: During this process for 
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sample bank application forms from various banks 

are collected. 

 

A. Pre Processing 

 

Efficient pre-processing algorithms are developed 

to remove the noise and to detect and correct the 

document skew if any. Multi-level classification 

methods have been developed based on Normalized 

Cross Correlation and Sub space classification 

methods based on the Principal Component 

Analysis. 

 

II. COLOR SPACE CONVERSION 

 

Generally, when images are scanned and stored in 

JPEG format, the images are stored in RGB format.  

Processing RGB image requires thrice the 

computation power and three times of extra buffer 

space.  Hence, it is always convenient to process 

the image in the transformed color space which 

reduces the space, computation time also color 

correlation.  In this work we transform the RGB 

color to YUV color space and we process only the 

luminance part of the image as compared to RGB 

channels in the original space. 

 

III. SKEW DETECTION AND CORRECTION 

 

During document scanning, skew is inevitably 

introduced into the incoming document image. 

Skew detection is one the first operations to be 

applied to scanned documents when converting 

data to a digital format There are two type of skew 

in document images: Single Skew and Multiple 

Skew. Most of the OCR algorithms are sensitive to 

the skew of the input document image making it 

necessary to develop algorithms to perform skew 

detection and correction automatically. 

 

Any document is said to have a Manhattan layout if 

it has only rectangular boundaries for 

regions/segments. Manhattan layouts are layouts 

that can be decomposed into individual segments 

by vertical and horizontal cuts. For Manhattan 

layouts, the individual zones can be represented by 

non-overlapping rectangles. This representation is 

particularly useful due to its simplicity and 

segments of most of the structured documents like 

technical journals or business letters can be 

represented by their bounding rectangles.[3] 

 

IV. DOCUMENT STRUCTURE AND LAYOUT 

ANALYSIS 

 

The process of document structure and layout 

analysis tries to decompose a given document 

image into its component regions and understand 

their functional roles and relationships. A human 

reader uses a variety of additional cues such as 

context, conventions and information about 

language/script, along with a complex reasoning 

process to decipher the contents of a document. 

Automatic analysis of an arbitrary document with 

complex layout is an extremely difficult task and is 

beyond the capabilities of the state-of-the-art 

document structure and layout analysis systems.  

 

A. Physical Layout and Logical Structure 

 

The algorithms for layout analysis could be 

classified primarily into two groups depending on 

their approach. Bottom-up algorithms start with the 

smallest components of a document (pixels or 

connected components) and repeatedly group them 

to form larger, homogenous, regions. In contrast, 

top-down algorithms start with the complete 

document image and divide it repeatedly to form 

smaller regions. Each approach has its own 

advantage and they work well in specific situations. 

In addition, one could also employ a hybrid 

approach that uses a combination of top-down and 

bottom-up strategies. The set of logical or 

functional entities in a document, along with their 

inter-relationships is referred to as the Logical 

Structure of the document.[4] We define a 

segmentation of an image as follows: 

 A segmentation of an image is a set of mutually 

exclusive and collectively exhaustive sub regions 

of the image. Given an image, I, segmentation is 

defined as 

 

S = {R1, R2, ....,Rn}, such that, R1∪ R2∪….∪Rn = I, 

and Ri ∩ Rj = φ ∀i!= j. 

For a document image, D, the layout is a sequence 

of segmentations, S1, S2, ...Sn, where S1 is a 

segmentation of the complete document image, and 

Si is a segmentation of one of the regions in Sj ; 1 ≤ 
j <i. There exists a unique segmentation of a 

document image, given a specific definition of 
homogeneity of the regions. However, in practice, 

one could get multiple interpretations due to an ill 

defined homogeneity criterion.  
 

The process of structure analysis computes the 

most likely parse (set of grammar rules) that 

generates the observed string of symbols. The 

grammar rules are augmented with attributes of 

regions and their relationships to accommodate this 

situation. Related methods use other 

representations of the logical structure, such as tree 

or graph representations. The approach is similar to 

a grammar-based analysis. The domain knowledge 

is stored as a set of constraints on the structure of 

the tree or graph, instead of grammar rules. The 

approach is to apply domain knowledge about the 

layout and structure on the result of OCR and 

graphics recognition on a given document. This 

approach assumes that the layout identification 
stage correctly identifies the text regions, which are 



then recognized by an OCR. The approach is very 

powerful, since it can make use of the contents of 

the text to decide its function.  

 

V. THE X-Y CUT PAGE SEGMENTATION 

ALGORITHM 

 

The X-Y cut segmentation also referred to as 

recursive x-y cuts (RXYC) algorithm is a top-down 

tree-based algorithm where the root node of the tree 

represents the entire document page. RXYC starts 

by examining the image and constructing a block 

profile where white pixels are represented as zero’s 

and black pixels are represented as ones. The 

RXYC algorithm recursively splits the document 

into two or more smaller rectangular zones which 

represent the nodes of the tree. All the leaf nodes 

together represent the final segmentation. At each 

step of the recursion, the horizontal and vertical 

projection profiles of each node are computed and 

consequently split into two child nodes. The 

recursion continues until no leaf node can be split 

further. The structure can be visualized as a set of 

nested, rectangular blocks. This algorithm can only 

work on de-skewed document pages with 

Manhattan layout and rectangular zones. [5] 

 

VI. RUN LENGTH SMEARING ALGORITHM 

 

The run-length smearing algorithm (RLSA) 

operates from the top down and also classifies 

regions. It examines each of the pixels in a row-by-

row and column-by-column fashion and changes 

each white pixel to black if it is surrounded by 

enough black pixels. Black pixels are not changed. 

After the pixels have been updated, the generated 

row and column bit maps are ANDed together to 

form a single bit map. This bit map then undergoes 

a horizontal smoothing operation to ensure the 

connection of words in a text line. The final bit 

map typically consists of blocks corresponding to 

individual text lines and non-text areas. [6]  

 

VII. THE DOCSTRUM PAGE SEGMENTATION 

ALGORITHM 

 

Docstrum is a bottom-up page segmentation 

algorithm that can work on document page images 

with non-Manhattan layout and arbitrary skew 

angles. It is based on nearest-neighbourhood 

clustering of connected components extracted from 

the document image. After noise removal, it starts 

by extracting the connected components (groups of 

adjacent black pixels) of the image that usually 

correspond to characters. Next the K-Nearest 

Neighbors of each component are found based on 

the coordinates of their centroids and the angle 

made by the line connecting them. So, components 

placed in close proximity and side-by-side (e.g., 

along a text line) are given priority. Once these 

have been grouped, they are classified as text, title, 

sub-title, etc., based on their dimensions. The peak 

of the angle histogram, i.e. the histogram 

representing the distance and angle of each 

connected component from its K nearest 

neighbours, gives the dominant skew in the 

document image. [7] 

 

VIII. THE VORONOI-DIAGRAM-BASED PAGE 

SEGMENTATION ALGORITHM 

 

This segmentation algorithm is a bottom-up 

algorithm based on the Voronoi diagram. The 

Voronoi method starts by identifying connected 

components. It then extracts sample points along 

the boundaries from which it constructs a Voronoi 

point diagram. Since the number of components is 

on the order of the number of characters, a large 

number of edges are created, most of which are 

unnecessary or superfluous. These unnecessary 

edges are deleted based on length and whether or 

not they are connected to other lines. In this way, 

the diagram is converted to an area Voronoi 

diagram whose areas represent the page zones or 

regions. [8] 

 

IX. HYBRID ALGORITHMS 

 

A.Whitespace Analysis 

 

The whitespace analysis algorithm described by 

Baird analyses the structure of the white 

background in document images. The first step is to 

find a set of maximal white rectangles (called 

covers) whose union completely covers the 

background.  These covers are then sorted and 

weighted using a special weighting function. In the 

second step, the rectangular covers are combined 

one by one to generate corresponding sequence 

segmentations. A Segment is the uncovered area 

left by the union of the covers combined so far. 

Before a cover is unified to the segmentation, a 

trimming rule is applied to avoid early 

segmentation of narrow blocks. The unification of 

covers continues until a stopping rule based on the 

sorted covers and weighting function is satisfied. 

At the final segmentation, connected components 

within the remaining uncovered parts are candidate 

text regions. The uncovered regions thus obtained 

are not necessarily rectangular in shape. [9] 

 

X. CONSTRAINED TEXT-LINE DETECTION 

 

The layout analysis approach by Breuel finds text-

lines as a three step process: 

Find empty whitespace rectangles that completely 

cover the page background.   Subsequent rectangles 

are of decreasing area. The rectangles cannot 

overlap above a certain threshold. Usually 300 

rectangles are sufficient to completely cover the 



page background. The whitespace rectangles are 

evaluated as candidates for column separators or 

gutters based on their aspect ratio, width, and 

proximity to text-sized connected components. The 

whitespace rectangles representing the gutters are 

used as obstacles in a robust least square text-line 

detection algorithm. Then, the bounding box of all 

the characters making the text-line is computed. 

This method is nearly parameter free and resolution 

independent. The algorithms are considerably 

easier to implement, they produce globally optimal 

solutions, and they require no heuristics, geometric 

data structures or unique cases to be taken care of. 

It reduces the need to completely segment a page 

since we isolate lines in the presence of obstacles. 

[10] 

 

XI. K-NEAREST NEIGHBOURS AND CLASSIFICATION 

 

The kNN algorithm is an instance-based 

classification algorithm. It is unusual from a 

classification perspective in its lack of explicit 

model training. While a training dataset is required, 

it is used solely to populate a sample of the search 

space with instances whose class is known. No 

actual model or learning is performed during this 

phase; for this reason, these algorithms are also 

known as lazy learning algorithms. The training 

phase for kNN consists of simply storing all known 

instances and their class labels. A tabular 

representation can be used, or a specialized 

structure such as a kd-tree. If we want to tune the 

value of 'k' and/or perform feature selection, n-fold 

cross-validation can be used on the training dataset. 

The testing phase for a new instance’t’, given a 

known set 'I' is as follows: 

Compute the distance between 't' and each instance 

in 'I' Sort the distances in increasing numerical 

order and pick the first 'k' elements. Compute and 

return the most frequent class in the 'k' nearest 

neighbours, optionally weighting each instance's 

class by the inverse of its distance to 't'. The input 

to this stage is the input form which has to be 

segmented. We use a KD tree and K-nearest 

neighbour algorithm to classify the forms. We 

select a best split feature which can be any one of 

the attributes of the segments. Once a best split 

feature is selected, we then compare the segments 

obtained from the input form to the ones in the 

database, which contains all the standard forms. 

Once the initial comparison is done we get a 

reduced candidate list. This is again compared to 

the list of segments and n-space Euclidean distance 

is calculated and the form which has the least error 

value is selected which represents the most likely 

form amongst those found in the database. 

The final output is the type of form. [12] 

 

The system consists of 4 distinct and separate 

modules namely: 

 Graphical User Interface (GUI) Module 

 Segmentation Module 

 OCR Module 

 Elicitation Module 

 

All these modules are tied together by the 

Segmentation module. The User’s form 

segmentation request is handled by the 

Segmentation Module which segments the form 

and then uses the OCR Module and the Elicitation 

Module to return coordinates of the handwritten 

content regions and the form type. Pre-processing 

is done on the digital image which is given as the 

input. The output is an inverted binary image. This 

is then fed into the algorithm. The entire form is 

considered to be the root segment. Once this is 

done it is sent to the YCut queue. The YCuts 

function is called. This is where the horizontal 

projection profiling is done. The sums of the pixel 

values for each row i.e., the row sums are 

calculated and stored in an array. This helps us 

identify the white spaces and the segments. This is 

because when there is a 0 pixel sum for any row, 

this most likely indicates a white space, which may 

be the factor to segregate the various segments. 

Once this is done the segments obtained are 

compared with the previous generation. This is 

done by comparing the coordinate values of the 

present segment and the previously generated 

segments. If it is a match, this indicates that it 

cannot be broken down into any more segments. 

Hence we put them in a final list of segments. 

However if it does not match, we need to segment 

it further. This is done by first putting it in aXCut 

queue. The XCuts function is called and vertical 

projection profiling is done. This is similar to the 

process of horizontal projection profiling except 

that it is done in the vertical direction. The sum of 

the vertical pixel values is stored in another vertical 

array. The segments obtained are again compared 

to the previous generation in a similar manner as 

before. If it matches the previous generation, the 

segment is put in the list of final segments, 

otherwise it is put in the YCut queue and the 

process is repeated till all the segments are 

obtained. It is a recursive algorithm which works 

till all the segments have been found out. 
 

A best split feature is selected and a KD tree is 

constructed based on these features. Now we do a 

K-nearest search with all the forms in the database 

with the input form. Based on the best split feature 

selected, the most likely forms are selected. Hence 

a reduced candidate list of the most probable forms 

is obtained.       For each candidate in the 

reduced candidate list, the N-space Euclidian 

distance is calculated between the input form’s 

segments and the candidate’s segments.  

 

 



 
Fig. 1 represents the flow chart of process of Segmentation 

 

This returns a metric distance which can be used as 

an error value to indicate how dissimilar the 

segments of the forms being compared are.  

 

XII. TESSERACT 

 

Processing follows a traditional step-by-step 

pipeline, but some of the stages were unusual in 

their day, and possibly remain so even now. The 

first step is a connected component analysis in 

which outlines of the components are stored. This 

was a computationally expensive design decision at 

the time, but had a significant advantage: by 

inspection of the nesting of outlines, and the 

number of child and grandchild outlines, it is 

simple to detect inverse text and recognize it as 

easily as black-on-white text. [14] At this stage, 

outlines are gathered together, purely by nesting, 

into blobs. 

Blobs are organized into text lines, and the lines 

and regions are analysed for proportional text. Text 

lines are broken into words differently according to 

the kind of character spacing. Fixed pitch text is 

chopped immediately by character cells. 

Proportional text is broken into words using 

definite spaces and fuzzy spaces. Recognition then 

proceeds as a two-pass process. In the first pass, an 

attempt is made to recognize each word in turn. 

Each word that is satisfactory is passed to an 

adaptive classifier as training data. The adaptive 

classifier then gets a chance to more accurately 

recognize text lower down the page. Since the 

adaptive classifier may have learned something 

useful too late to make a contribution near the top 

of the page, a second pass is run over the page, in 

which words that were not recognized well enough 

are recognized again. A final phase resolves fuzzy 

spaces, and checks alternative hypotheses for the x-

height to locate small cap text. There are three 

major classes used for all the operations performed 

on the form through the process of segmentation. 

They are the page segmentor class, segmented 

image class and the segments class. The page 

segmentor class contains all the methods and 

functions for the main segmentation process. These 

processes apply to the entire form as a whole. The 

page segmentor class then creates an object of 

segmented image class. The segmented image class 

contains all the attributes of the form such as the 

number of segments, the height and width of the 

form etc. This then created an object of the 

segments class. This class contains all the attributes 

of all the segments. This class returns a list of 

segments and a page segmentor object is created 

eventually. Once this object is created, the hybrid 

algorithm is called on it. It uses both the segmented 

image and segments classes as and when required. 

After the execution of the algorithm, a list of hand 

written data segments are returned. This does not 

involve the actual content of hand written data, but 

just the labels and the fields. Finally the 

coordinates of these segments are returned to the 

interface and can be displayed. Additional 

information about these segments or labels are also 

available and can be displayed appropriately as and 

when a particular segment is selected. 

 

XIII. TEST CASES 

A.Test case 1: Noise removal 

1) Description: Takes bank form and 

removes noise using median filter 

2) Input: Bank form with noise 

3) Expected output: Noise free bank form 

4) Actual output: Noise free bank form 

5) Test case pass 

 

Fig.2. form after elimination of noise 

B.Test case 2: Skew detection and correction 

1) Description: Takes skewed bank form and 

corrects it by calculating skew angle using 

linear regression method 

2) Input: Skewed bank form 

3) Expected output: Skew corrected bank 

form 



4) Actual output: Skew corrected bank form 

5) Test case pass 

 

Fig.3 form after skew correction  

C. Test case 3: Bank form classification 

1) Description: Takes bank form and 

classifies it to one of the predefined 

categories based on logo and caption using 

PCA and NCC based learning methods 

2) Input: Bank form 

3) Expected output: Classified bank form 

4) Actual output: Classified bank form 

5) Test case pass 

 

Fig.4 Classified bank form 

D.Test case 4: Decipherment of fields from 

classified bank form  

1) Description: Takes classified bank form 

and extracts like name, address, and 

account number and signature fields 

2) Input: Classified bank form 

3) Expected output: Decipherment of fields  

4) Actual output: Decipherment of fields  

5) Test case pass 

 

Fig.5 Form after decipherment of fields 

 

XIV. CONCLUSION 

 

Thus we can conclude that digitization of the bank 

forms with the help of the concepts above used 

defined in image processing. We are successfully 

able to convert the bank forms into editable format 

which could be stored in the database with ease. 

We can now successfully implement the same in 

other fields thereby digitizing the forms for 

streamlining the system and providing better 

security of written data. There is a vast scope of 

implementing this technique to completely 

automate institutions which, till date make use of 

human effort to verify and maintain data, such as 

government offices, police stations and hospitals. 
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Abstracts 

Medical image fusion, as a powerful tool for the clinical applications, has developed with the advent of various imaging 

modalities in medical imaging. The main motivation is to capture most relevant information from sources into a single output, 

which plays an important role in medical diagnosis. In this paper, a novel fusion framework is proposed for multimodal medical 

images based on Gradient Exposure pairs. The source medical images are first transformed by Image separation (DOF) 

followed by combining background and foreground parts frequency components. The Standard Dynamic Range (SDR) device 

traces image details like contrasts and gradient filter direction in a series of SDR images with different levels. The image overall 

luminance levels are calculated with the image series, which maximizes the observable distinctions, and then the gradients 

embedded in these images. The fusion algorithm techniques are used for fusion of images based on luminance and gradient 

level. This is done in a multi-resolution of illumination variation in the sequence. Experimental results and comparative study 

show that the proposed fusion framework provides an effective way to enable more accurate analysis of medical images. 

 

Keywords:Medical image  fusion;Contrast;Gradient;Luminance;E xposure pairs 

1. Introduction 

Medical imaging has attracted increasing attention due to its critical role in health care.The different types of 
medical imaging techniques such as X-ray, computed tomography (CT), magnetic resonance imaging (MRI), 
magnetic resonance angiography (MRA), etc., provide limited information where some information is common, 
and some are unique. For example, X-ray and computed tomography (CT) can provide dense structures like bones 
and implants with less distortion, but it cannot detect physiological changes [1]. Normal and pathological soft 
tissue can be better visualized by MRI image whereas PET can be used to provide better information on blood flow 
and flood activity with low spatial resolution.  As a result, the anatomical and functional medical images are 
needed to be combined for a compendious view. For this purpose, medical image fusion has been identified as a 
promising solution which aims to integrating information from multiple modality images to obtain a more complete 
and accurate description of the same object. Medical image fusion not only helps in diagnosing diseases, but it also 
reduces the storage cost by reducing storage to a single fused image instead of multiple-source images. Image 
Fusion is a process of combining the relevant information from a set of images, into a single image, such that the 
resultant fused image will be more informative and complete than any of the input images. Image fusion combines 
two images with one of the mathematical operators: Add, Subtract, OR, AND, XOR, MAX, MIN, transparent. 
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 The new image generated should contain a more accurate description of the scene than any of the individual 

sources images and is more suitable for human visual and machine perception or further image processing and 

analysis tasks [2]. Extensive work has been made on image fusion technique [3]–[4] with various techniques 

dedicated to medical image fusion [5]–[6]. These techniques have been categorized into three categories according 

to merging stage. These include pixel level, feature level and decision level fusion where medical image fusion 

usually employs the pixel level fusion due to the advantage of containing the original measured quantities, easy 

implementation and computational efficiency [7]. Recently, with the development of multi-scale decomposition, 

wavelet transform has been identified ideal method for image fusion. However, it is argued that wavelet 

decomposition is good at isolated discontinuities, but not good at edges and textured region. Further, it captures 

limited directional information along vertical, horizontal and diagonal direction [8]. These issues are rectified in a 

recent multi-scale decomposition contourlet, and its luminance extraction version. Contourlet is a true 2-D sparse 

representation for 2-D signals like images where sparse expansion is expressed by contour segments. As a result, it 

can capture 2-D geometrical structures in visual information much more effectively than traditional multi-scale 

methods [9]. The medical system is under many pressuring factors to offer the highest services, with efficiency, in 

the conditions of a growing population. To offer a real support for diagnosis, images have to be processed with 

different algorithms, for a better accuracy. A fusion based on transforms has some advantages over other simple 

methods, like energy compaction, larger SNR, reduced features, etc. The transform co-efficient are represents 

image pixels. Clinical investigations are based more and more on medical imaging and physicians are faced very 

often with the difficulty of integrating the great amount of data. The specialists have to visualize and compare 

images from different medical modalities and to correlate the observed information with the clinical and auxiliary 

data. A fusion of medical images can be very useful for clinical applications such as diagnosis, modeling of the 

human body or treatment planning. Fusion of images taken at different resolutions, intensity and by different 

techniques helps physicians to extract the features that may not be normally visible in a single image. 

2. Image Fusion Methods 

The simplest way of image fusion is to take the average of the two images pixel by pixel. However, this method 

usually leads to undesirable side effect such as reduced contrast. Other methods based on intensity-hue saturation 

(IHS), principal component analysis (PCA), synthetic variable ratio (SVR) etc. have also been developed. Due to 

the multi-resolution transform can contribute a good mathematical model of human visual system and can provide 

information on the contrast changes, the multi-resolution techniques have then attracted more and more interest in 

image fusion. The multi-resolution techniques involve two types, viz. Gaussian pyramidal transform and Gradient 

Filter. The pyramid method was introduced by Burt and Adelson and then was extended by Toet. However, for the 

reason of the pyramid method success to introduce any spatial orientation selectivity in the decomposition process 

and usually contains blocking effects in the fusion results, the Gradient transform has then been used more widely 

than other methods. In this paper, a novel approach for the fusion of computed tomography (CT) and magnetic 

resonance images (MR) based on Gradient and Gausian pyramid transform has been presented. Different fusion 

rules are then performed on the image coefficients of low and high frequency portions. The registered computer 

tomography (CT) and magnetic resonance imaging (MRI) images of the same people and same spatial parts have 

been used for the analysis. 
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3. Research Contribution 

Input Image with DEL 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

      Output Fused Image 

 

Fig.1 Block Diagram of Proposed Work 

3.1. Image Seperation(DOF) 

The exposure level of a Medical image is the total radiant energy integrated by the camera’s entire sensor while 

the shutter is open. The exposure level can be influenced significantly on the quality of a captured photo because 

when there is no saturation or thermal noise, a pixel’s signal-to-noise ratio (SNR) always increases with higher 

exposure levels. For this reason, most modern cameras can automate the task of choosing an exposure level that 

provides high SNR for most pixels and causes little or no saturation. Sensor gain does not affect the exposure level, 

but it affects noise properties and saturation. Lens-based camera systems provide only two ways to control 

exposure level—the diameter of their aperture and the exposure time. Assume that all light passing through the 

aperture will reach the sensor plane, and that the average irradiance measured over this aperture is independent of 

the aperture’s diameter. In this case, the exposure level L satisfies, 

L α τD2
                                                                                                                                                    (1) 

Where τ is the exposure time and D is the aperture diameter. 

3.2. Gradient Transform 

A good solution to suppress halos is to apply the scene gradients to adjust the gradient of the synthesized SDR 

image. The scene gradient information is adaptively captured by setting different exposure levels, i.e., the scene 

gradients are captured through the local adaptation to the scene luminance for an window M × M centered at (x, y). 

Technically, the scene gradient of a point is reflected by the gradient that is perceivable by human eyes, called 

visible gradient, and that can be measured by counting the number of visible differences of luminance between 

neighboring pixels in the window. The exposure levels lead to different gradient magnitudes because the gradient 

Image Seperation 

Gradient Transform 

Luminance Extraction 

with Contrast Measures 

Fusion 
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magnitude depends on the image luminance and the image luminance depends on the exposure level. The scene 

gradient extraction as a process to find gradient G(x, y) that maximizes the quantity of the visible gradient, G(x, y) = arg max∇IH(x,y) ψ(x, y)                                                                                                                             (2) 

3.3. Luminance Extraction 

The image dimensions (width, height and number of channels) are considered to calculate the image luminance 

(color variance) that maximizes the visible contrasts over different captured images. For each point (x, y), the 

image luminance is calculated that maximizes the visible contrasts over different captured SDR images. For point 

(x, y) and its surrounding points, which form an M × M local window in a scene. The visible contrast of the window 

between the point and its surrounding points is observed. The visible contrast v(x, y) is calculated using, v(x, y) = T(∆IH(x, y))ΔIH(x, y)                                                                                                                              (3) 

Where T (γ) = 1 which is larger than or equal to a predefined threshold. 

The different exposure levels lead to different visible contrasts. The visible contrast is weakened at a low 

luminance level because of the insufficient exposure and is enhanced with the growing of the luminance. However, 

it is again weakened at a high luminance level because of the overexposure. To observe stronger visible contrast 

defined by (4) for each point, the exposure level is adjusted to incident-light quantity adaptively, and the visibility 

of the contrast is consequently enhanced. 

 

3.4. Fusion 

 

To compute a weighted average along each pixel to fuse the N images, using weights computed from the quality 

measures. The resulting image R can then be obtained by a weighted blending of the input images: ∑ Wij,kIij,k              Nk=1                                                                                                                                            (4) 

Where Ik is the k-th input image in the sequence. ‘W’ is the weight which varies very quickly, corresponding to 

the layer that appear.  

 

This occurs due to fusion of images which contains different absolute intensities due to their different exposure 

levels. The sharp weight map transitions can be avoided by smoothing the weight map with a Gaussian filter, but 

these results in undesirable halos around edges, and spills the information across object boundaries. An edge-aware 

smoothing operation using the cross-bilateral filter seems a better alternative.  

4. Experimental Results 

To evaluate the performance of the proposed image fusion approach, four different datasets of human brain are 

considered. These images are characterized in two different groups 1) CT-MRI and 2) MR-T1-MR-T2. The 

corresponding pixels of two input images have been perfectly co-aligned. All images have the same size of 256 x 

256 pixels, with 256-level gray scale. The proposed medical fusion technique is applied to these image sets. CT-

MRI and MR-T1-MR-T2 images are matched with matched database to identify high frequency regions. Peak 

Signal Noise Ratio is calculated for these images which gives the quality. Table 2 and Table 3 show the calculation 

of Peak Signal Noise Ratio and Structural Similarity Ratio. 
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Table 1: Peak Signal Noise Ratio                            

Images 

Fusion Based on Gradient 

Exposure 

(dB) 

Brain +47.56 

Liver +47.52 

CT +45.13 

DCM +48.14 

 

    
 

Fig. 2.Gradient Field Directions 

The structural fidelity measure is a full-reference assessment based on the Structural Similarity (SSIM) Index, 

and the naturalness measure is a non-reference assessment based on statistics of good-quality natural images. SSIM 

is calculated for medical images in this research work and the SSIM values are tabulated. 
 

Table 2: Structural Similarity Ratio 

 
 

Images 

Fusion Based on Gradient 

Exposure 

Brain 0.9940 

Liver 0.9959 

CT 0.9956 

DCM 0.9967 

 
 

Fig.3. Comparison of Structural Similarity 
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4. Conclusion 

A novel medical image fusion scheme is achieved in this work by considering local variation and gradient 

exposure. The visible scene contrasts and the scene gradient can be captured adaptively by utilizing the different 

exposure level. A gradient model has been proposed to carry out the scene reproduction by preserving both the 

visible contrasts and the gradient exposure. The gradient consistency is maintained. The visible contrast measures 

are preserved. Medical fusion based on gradient exposure technique blends images in a multi-exposure sequence, 

guided by simple quality measures like saturation and contrast. This is done in a multi resolution fashion to 

maintain the brightness variation in sequence of the final fused image. The structural similarity gives the efficiency 

in the fusion of the medical images. The comparison of the SSIM ratio gives a clear view on the proposed method 

of fusion. 
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Abstract 

The last two decades have witnessed tremendous growth in electronic devices leading to growing e-waste problem around the 

globe.  The developed countries like USA and EU are producing the major share of e-waste annually. Oman’s e-waste is more 

concentrated towards mobile and computer devices from the surging demands of its younger generation. Typically, e-waste 

components contain valuable, harmful and toxic materials that pose dangers to human health and environment on reaching end 

of life, if not managed properly. Some of the strategic management tools like EPR, LCA and MFA are better ways for effective 

management of e-waste. This needs to be implemented widely especially in developing counties like Oman where e-waste 

management is in its primitive phase. 

 

Keywords: E-waste; recycling; mobiles, computers; health; resources. 

1. Introduction 

 

Electronic waste (e-waste) or waste electrical and electronic equipment (WEEE) is defined as obsolete 

equipment that is dependent on electric currents or electromagnetic fields to work properly [1]. It encompasses a 

variety of electrical and electronic devices like large and small household appliances, lighting equipments, tools, 

medical devices, computers, telecommunication devices, etc. Some of these EEEs have reached a mature market 

but there is a huge surge in the versatility of information and communication technology (ICT) products. This 

ranges from computers, laptops to rapidly evolving mobile phones and tablets. Though computers and mobile 

phones exist for few decades, but in the last 10 years the increase in production and usage is manifold. Particularly, 

in the last 5 years, an exponential growth in mobile sector has happened. It is certainly an encouraging sign but 

environmentalists are concerned about the quantum of all these used / end of life equipment i.e. the waste stream. 

 

Like any other e-waste, waste mobiles and computers (WMC) also contain valuable and harmful materials. The 

potential adverse health and environmental effects due to improper treatment of WMC triggers the concern. In 

many parts of the world, the governments are continuously working on developing an environmentally sound 

management for e-wastes like regulations on e-waste, stages involved in e-waste and facilities available [2,3]. This 

paper aims to present an overview of waste mobiles and computers by assessing the quantities of WMC, 

composition of WMC, and strategies adopted in handling e-waste that could be extended for WMC as well.  

 

2. A brief statistical survey of Waste Mobiles and Computers 

 

2.1 A global perspective 
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E-waste is one of the fastest waste streams due to its inherent high obsolescence rate, increasing market 

penetration in developing countries, and replacement market in developed countries [4]. The global e-waste 

generation is approximately 20-50 million tons each year. Asian countries generate ~12 million tons annually. In 

USA, statistics indicate that e-waste generation amounts to 5 million tons annually (i.e. 1-3% of the total municipal 

waste generation). Whereas, in EU, it is estimated that 7 million tons/year of e-wastes are generated with an 

oncrease of 3-5% per year [3-6]. With the current available data, it is evident that developed countries contribute 

approximately more than half of the global e-waste generation. But considering the dense population in developing 

countries like India and China along with the accelerated rate of market penetation, e-waste generation is expected 

to surpass that of developed countries especially in the areas of computers and mobile phones. 

 

A recent global statistical report indicates that mobile phone subscriptions’ is quite phenomenal. It has increased 

to 96.2 from 15.5 per 100 inhabitants during 2001-2013 [7] (Fig. 1) and it is projected that 1.9 billion mobile units 

will be sold in 2015 [8]. Though the number of mobile phone subscriptions in emerging countries is lesser (89.4 

per 100 habitants) than the developed nations (128.2 per 100 habitants), the rate of increase is 4-5 times more in 

developing countries during 2005-2013 [7]. So, it is an alarming note for developing countries as it leads to 

unexpected quantum of  e-waste generation and hence calls for immediate measures on proper management of 

WMC. 

 

 
                                  Fig. 1. Global trends on various ICT subscriptions’ [7]. 

 

2.2 Trends in Oman 

 

Oman’s population comprises roughly 50% of younger generation i.e. less than 25 years. This undoubtedly 

leads to an up-surge in the electronic gadget market mainly mobile (smart phones), laptops, tablets, etc. resulting in 

continuous WMC generation. The quantity of e-waste generation in Oman was 21.98 kg per inhabitant during 

2011 [9].  

 

2.2.1. Mobile sector 

 

The Sultanate of Oman stands third in the number of mobile phone users around the world next to KSA and 

Vietnam according to the study by United Nations Conference on Trade and Development (UNCTAD). With 

regard to smart phone users’, Oman stands second in the Middle East region with a rate of 165 percent. According 

to a survey conducted by Cisco, the smart phone penetration in the Middle East region is projected to grow by 39 

percent by 2015. While KSA and UAE together share the highest smart phone penetration rates of 63 and 61 

percent respectively. It is also important to record that very recently 65% of Oman’s population has switched to 

smart phones and there is an anticipated increase on usage of tablets as well [10]. According to recent ITU 

statistics, the overall mobile cellular contribution in the Arab states increased from 26.8 to 105.1 subscriptions per 
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100 inhabitants during 2005-2013 (Table 1) which indicates that the usage of mobile phones that is slightly on par 

with developed nations like Europe and America [7].  

 

                               Table 1: Trends in mobile, fixed telephone subscriptions and individuals using Internet [7]. 

Details 2007 2008 2009 2010 2011 2012 2013 

Mobile phone subscriptions 52.6 63.0 76.2 87.7 96.4 101.6 105.1 

Fixed telephone subscriptions 10.1 10.2 9.9 9.8 9.6 9.4 9.3 

Individuals using internet 13.4 16.1 19.8 25.5 29.8 33.7 37.6 

 

2.2.2 Computer sector: 

 

The computer / laptop production has increased tremendously in the last 10 years, in Oman, owing to its core 

importance in modern societies. From the recent survey conducted by the Information Technology Authority, it 

appears that more than 80% of households own at least one computer (i.e. desktop/laptop) [11]. However, global 

statistical estimate claims that there will be a decline in computer sales i.e. from 305 million in 2013 to 271 million 

in 2017 [8]. It may be due to higher penetration market of tablets & smart phones as they are cost effective, 

portable, lightweight, easy to use and convenient. 

3. Composition of WMC 

All the electrical and electronic devices are highly resource-intense products. Specifically, studies show that the 

energy expended during utility/operation of computers is much lesser compared to its production. When we have a 

look at the composition of computers and mobile phones (Fig. 2), they contain valuable (Fe, Al and Cu), precious 

(Au, Ag), scarce, and toxic materials (Pb, Hg, As, Se, Cd, Cr) [8].  

 

3.1 Resource recovery 

 

Generally, the average life cycle (ALC) of mobile phones and computers is defined as the sum of active life, 

passive life and storage. In developed countries, average life cycle is the same as that of active life. However, in 

developing nations, there is a huge scope for repairing, reusing and/or donating. Hence it is effectively the sum of 

active, passive and storage life. Once the product reaches the end of life (EOL), it is considered as WMC. It is vital 

that the resources are to be recovered from these WMCs owing to its inherent economic and environmental 

aspects. For e.g., from EOL mobile phones, it is estimated that by recycling 1 million cell phones we can recover 

24 kg of gold, 250 kg of silver, 9 kg of palladium and more than 9000 kg of copper. In the case of recycling EOL 

computers, 1000 kg contain more gold than that recovered from 17 tons of gold ore [8]. United Nations 

Environment Programme (UNEP) futuristic report claims that by 2020 computer waste would rise five times and 

mobile phones will increase by 18 times [13]. It is pertinent to note that very limited data or information is 

available regarding the quantity of WMCs generated and the subsequent handling stages. It also appears that 

WMCs may be the dominant e-waste among all other electrical and electronic products in the coming years.  

 

 3.2 Human health and environment  

 

The potential harmful materials in computers and mobile phones, if improperly recycled, release various toxic 

substances. It ranges from polycyclic aromatic hydrocarbons (PAHs), polychlorinated biphenyls (PCBs), 

polybrominated dibenzo-p-dioxins / dibenzofurans (PCBB/Fs), flame-retardants to heavy metals like lead,    
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                        Fig 2. Typical composition of a (a) mobile;  (b) computer 

 

mercury, arsenic, cadmium, and selenium. This could cause serious environmental pollution (like soil leaching, 

water contamination, particulate matters suspension, climate change, etc.) and be dangerous to human health (like 

cancer, reproductive disorders, endocrine disruption, etc.) (Table 2) [2,3,15]. In developing countries like India and 

China, WMCs are informally and unsafely managed. Developed countries such as US, EU and Australia are no 

exceptions as larger part of WMCs are landfilled. Hence, proper management strategies are to be adopted in order 

to dispose/recycle the heterogeneous mixture of materials present in the WMCs. 
 

             Table 2 Potential occupational and environmental hazards [2,3]. 

E-waste components in 

computers / mobile phones 
Potential occupational hazard Potential environmental hazard 

Open burning of printed 

circuit boards  

Inhalation of PCBB/Fs, PAHs, Pb, 

Cd, Be, & Hg 

Air/dust pollution, soil leaching, surface 

and ground water contamination 

Chemical shredding of chip 

devices 

Dermal exposure, Air inhalation 

due to Cl, SO2, respiratory 

irritation 

Water contamination due to heavy 

metals & hydrocarbons ingestion 

Shredding and melting of 

plastics 

Exposure to PCBB/Fs, PAHs Particulate emissions of dioxins leading 

to dust/air pollution 

Open burning of wires Exposure of PCBB/Fs & PAHs Air, water and soil pollution 

Smelting of valuable 

materials 

Exposure to dioxins and heavy 

metals 

Air pollution and water contamination 

 

4. Strategies to manage e-waste 

 

This section will present an overview of general e-waste management practices with specific references to 

policies and legislations and e-waste handling practices of selected countries. From various literatures, it is 

surprising to note that even developed countries are yet to arrive at a holistic solution to manage e-waste [16,17]. 

Whereas, in developing countries managing e-waste is very much in initial phases with formation and enforcement 

of regulations and safe practices. Generally, e-wastes are repaired and reused, informally recycled, uncontrollably 

landfilled, open dumped and burnt which lacks an engineering approach (Table 3). 

                                        
                                   Table 3: Various stages in treating WMCs 

Developed countries Developing countries (informal 

recycling) 

Manual dismantling Manual dismantling 

Semi-automatic separation Manual separation 

Smelting & refining (recycling) Heating, burning and acid leaching 

Incineration  Open burning 

Landfill disposal Open dumping 
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For effective e-waste management, several tools have been developed and implemented globally. This includes 

mainly four methods: Life Cycle Assessment (LCA), Multi Criteria Analysis (MCA) and Material Flow Analysis 

(MFA) and Extended Produce Responsibility (EPR) [14,20]. It is observed that most of the developed nations 

follow EPR (Table 4) whereas the other three methods complement EPR to manage e-waste safely.  

 
                     Table 4: E-waste: Regulations, approaches, treatment and disposal of selected countries [4,19]. 

Country Directives Approach Treatment and disposal 

Europe RoHS, EuP, WEEE EPR One-third of e-waste is collected, 

recycled, treated 

Asia China: China RoHS, China WEEE, SEPA N.A. Informal recycling 

 India: WEEE draft N.A. Unprofessional landfilling 

 Japan: HARL EPR Post-paid recycling 

USA StEP, state-wide regulations EPR, ARF, 

voluntary 

Stockpiling, recycling, landfilling 

(82%) 

Australia None EPR, 

voluntary 

Landfilling 

                 RoHS: restriction of the use of certain hazardous substances, EuP: energy using products, SEPA: safe environmental  

                     protection administration, HARL: home appliance recycling law, StEP: solving the e-waste problem, AFR: advanced  

                     recycling fee. 

 

5.1. Life Cycle Assessment 

 

LCA, a systematic tool, mainly focuses on reducing e-waste problems through designing environmental friendly 

electronic devices. Based on LCA studies conducted in many countries, recycling is found to be the most effective 

tool for e-waste management compared to landfilling or incineration. 

 

5.2. Material Flow Analysis 

 

MFA is a decision support tool for a complete analysis of the WEEE/e-waste issue. This tool investigates the 

flow of e-waste, estimates e-waste generation and assesses environmental, economic and social value and hence 

been reported as a multi-purpose tool. For example, MFA has predicted that China will record 70% increase in e-

waste generation by 2020 whereas it will be 4-5 times of that in Chile during 2010-2019.  

 

5.3. Multi Criteria Analysis 

 

MCA method is employed to provide optional e-waste management strategies. For instance, it serves as a 

decision making tool to optimize product disassembly, e-waste management, e-waste recycling plants location, etc. 

But it is not as popular as that of LCA and MFA techniques. 

 

5.4. Extended Producer Responsibility 

 

EPR has been defined as ‘an environmental protection strategy to reach an environmental objective of a 

decreased total impact from a product, by making the manufacturer of the product responsible for the entire life 

cycle of the product and especially for the take back, recycling and final disposal of the product”. Thus, this tool 

encompasses producers’ responsibility, management of treatment processes and ‘polluter-pays’ principal. EPR is 

currently in vogue in a number of countries viz., US, UK, Canada, Switzerland, Japan, Germany, Thailand, etc.  

 

Considering the complexities of e-waste and based on various literatures, it is evident that the combination of 

LCA, MFA and MCA with the EPR policy is the key to mitigate the e-waste problems. This would achieve eco-
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friendly devices, safe e-waste recycle, recovery and disposal, prevent transboundary movement and above all 

create awareness among producers and consumers.  

 

5.Conclusion 

 

All ICT products eventually become obsolete at some point of time. Particularly, the average life of computers 

and mobile phones are not exceeding 5-6 years and 2-3 years respectively.  The e-waste, thus, generated is 

increasing multi-fold on a continuous basis and especially in computer and mobile/tablet sectors. These contain 

complex materials that could be recovered which are valuable, precious and hazardous. In spite of so many global 

initiatives in place, the e-wastes are still landfilled, stockpiled or exported, to a large extent, in both developing and 

developed nations. It is clear that rapid, courageous and immediate technical measures are necessary to safely 

manage WMCs. This will help to recover the materials present in WMCs that will potentially save human health, 

protect environment and serve as revenue generating industry as well. As far as Oman is concerned, the following 

proactive measures are suggested to resolve WMC management: decentralizing collection and segregation, 

creating small scale eco-friendly recycling units, EPR implementation, and active collaborations among Ministry, 

public and private sectors.  
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Abstract 

At first sight it may seem unusual that the IS Management academic literature would liberally provide for a Management of 

Errors in Organizations. Such research has become justified with the occurrence of recently (and accumulating) serious 

organizational accidents and mistakes that could easily have been avoided with careful planning, such as recent devastating oil 

spills and major Banking organizations that have gone bankrupt, to name only two serious examples. Thus the Management of 

Errors in Organizations has become a recognized and important research topic. Moreover a Professorial Chair in the 

Management of Errors in Organizations is now on offer at a prominent university in Europe. In this paper we will outline firstly 

what constitutes a definition of a human error. We then distinguish between active and latent errors; the factors that lead to 

human errors; a discussion of an existing modelling system known as GEMS (Generic Error Modelling System) developed by 

James Reason; and, an outline of a suggested model highlighting the thematic causes of repeating SME errors in Oman.  

 

 
Keywords: Active and latent errors, GEMS, Human Errors and IS Management, Management of Errors, SME Error Model for Oman. 

 

1. Introduction 

In this paper we firstly introduce the topic of Human Error Management in Organizations by defining Human 

Errors. From the selected definition’s discussion and expansion, we move to an account of the distinction, 

developed by James Reason, between Active and Latent Errors and the implications of this distinction for 

organizations followed by factors that lead to human errors. After a brief discussion of the salient features of the 

GEMS model, we then suggest the salient features of a model with reference to Oman for their SMEs which 

highlight three underlying themes of SME errors and failures. The most important of which we have suggested is 

“culture based”.  The importance of Errors in Organizations has now commanded the need for a Professorial Chair 

in the Management of Errors in Organizations now on offer at a prominent university in Europe. 
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2. Definition of Human Errors 

Perhaps the best definition of Human Errors, for the purposes of this paper, is by Senders and Moray (1991): 

“An action is taken that was not intended by the actor; not desired by a set of rules or an external observer; or that 

led the task or system outside its acceptable limits”. [1] p 25. We can see from the above definition that an error, in 

an organizational sense, can be an action or behavior or decision that is beyond the tolerances of the organizational 

system. In so doing such actions reduce or have the potential to reduce the effectiveness of the organization, its 

safety or its performance through to a downright disaster for the organization.  The many banks that went bankrupt 

in USA and Europe in the recent financial crisis were primarily due to poor assessment decisions for home and 

other loans (including to other banks). These were loans that had been allowed to proceed for very risky clients 

(Active Errors). As we will see from the following section, they are both Active Errors and Latent Errors. In the 

final analysis, giving money to people who had placed no deposit on the requested purchase of a house and may or 

may not have been receiving a stable income, finally led to the collapse of many banks (Latent Errors) who 

practiced such poor loan making decisions, decisions that were in error. That this topic has now garnered sufficient 

respect is clearly demonstrated by the fact that a Professorial Chair in the Management of Errors in Organizations 

is now on offer at a prominent university in Europe. 

3. Active and Latent Errors 

It seems that James Reason (1990) [2] was the first to make the distinction between Active and Latent Errors. 

At p 6 of the European Experimental Centre Report 13/06 [3], we see reprinted the diagram (Figure 3) of the mid 

1990s. revised “Swiss Cheese” Model of Accidents developed by James Reason as follows: 

 

 
    Figure 1 (from Reference [3] p 6) 

 

Earlier diagrams by James Reason had 4 planes, in this updated version there are 3 planes, namely 1) Latent 
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failures at the managerial level, which also count as psychological precursors, (2) unsafe acts, and (3) the trajectory 

of accident opportunity (via 3 boxes of defences). It is clearly demonstrated in Figure 1 how latent errors have their 

trajectory impact at some stage in the future. The latent failure at the managerial level corresponds to the above 

Section 2 discussion on Bank senior management allowing such poor decision making by their respective loan 

managers, which are unsafe acts, which in turn plummet through layer 3, and despite the layers of defences, 

ultimately serious to bankrupting damage is finally created, ultimately with the collapse of some major banks 

during the recent USA and European banking crisis. From James Reason we then have the following 2 

distinctions: 

 

Active Errors: errors which occur at the key offerings of the organization. We have given the example of Bank 

Loan Managers (a bank loan being one of the key offerings of a bank). Other key offerings of organizations, could 

include errors by, for example, aircraft pilots, train drivers, or any operator that controls a key offering of an 

organization. These are errors that occur because of a human error, be it of judgement or a human failing of some 

kind, or a decision sanctioned by senior management, carried out by the rank and file of an organization. 

 

Latent Errors: these are errors that arise as the ultimate impact of active errors. By referring to Figure 1, we see that 

they arise by passing through stage 2 (unsafe acts) to local triggers of intrinsic defects. In other words they are an 

active error waiting for a disaster to happen if they are not caught first by the net of unsafe acts. For example, if 

there is an initial fault or human failing in the design of a bridge or a building, when the building is being built, if it 

is not noticed as an unsafe problem, then disaster may very well occur. 

4. Factors that lead to human errors 

To effectively begin to analyze the main factors that lead to human errors, or at least to begin that analysis, we 

believe a hospital is a good place to start. The reason is hospitals should be places where accident prevention is 

foremost in the minds of the staff and administration because of the major consequences of a hospital accident 

including death.  In “Hospital Impact” [4], Frederick Southwick indicates that the following 6 main reasons were 

identified that lead to accidents in hospitals: 

 

1. Fatigue                                           2. Emotional Stress 

3. Multitasking     4. Environmental factor: Noise 

5.  Environmental factor: Skeleton Crews 

6.  Environmental factor: culture (especially a culture that does not want to identify an error). 

 

To this list for most organizations we can add,  (6) illness or recovery from illness, (7) distractions including 

boredom (8) resources that are not sufficient for effectively carrying out decision-making (9) pressure of time (10) 

error by an operator including input errors on computers (11) errors of design. James Reason [2], formerly of 

Manchester University, has identified that all actions by humans are based upon:  Intentions, Goals, Plans, Actions. 

It is the last pre-mentioned point, namely actions, within which an error could occur, conditioned by any of the 11 

identified factors mentioned above, but as we shall see in the following section on GEMS, any of the above-

mentioned 11 identified factors are further conditioned by 3 underlying ways in which actions are performed. 

 

4. GEMs Model developed by James Reason 

 

    Gray, Sabnani., & Kirschenbaum, [5] p 2, have noted that Reason’s Generic Error Modeling System, GEMS, is 

generic in the sense that it is a combination of Cognitive Science theory and a variety of Induction Models. 

Alexander and Silbaugh [6], summarized the salient features of GEMS in the following 2 figures: 
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  THREE WAYS HUMANS PERFORM 

Adopted from James Reason “Generic Error Modelling System (GEMS)” [8] 

(Based upon Reference [6] slide 22) 

 

Type of Performance                     Generic Response 

 Skill Based Performance Auto-Pilot Mode 

Rule-Based Performance If-Then Response Mode 

Knowledge-Based Performance Figuring-It-Out Mode 

 

                                                Figure 2 (adopted and simplified from Reference [6], slide 22) 

 

HUMAN ERROR CLASSIFICATION 

Adopted from James Reason “Generic Error Modeling System (GEMS)” [8] 

(Based upon Reference [6] slide 24) 

  

       SKILL BASED                    RULE BASED             KNOWLEDGE BASED 

Activity Type         Familiar, routine acts              Problem solving            New, unfamiliar situation 

                                Automatically completed        according to rules          needing a plan of action 

Error Types     Slips, lapses, fumbles           Wrong rule                    Incorrect response 

                                                                                  Mis-use of rule 

                                                                                  Not using rule 

Error Prevention    Self checking                         Educate and assist           Find an expert 

                   

             Figure 3 (adopted and simplified from Reference [6] slide 24) 

5. Implications for an SME Error Model with Reference to Oman 

From Figure 2 and Figure 3, we can determine that the primary factors of human performance and thus decision 

making are (1) Skills Based (auto pilot) (2) Rule Based (if then) (3) Knowledge Based (figure it out) and that each 

primary factor generates a specific type of error. For (1) there are slips, lapses and fumbles; for (2) there are: wrong 

rule, misapplication of the rule, non-compliance of the rule, and for (3) formulation of correct response. There are 

then error prevention themes for each of the 3 specific types of errors. In Oman there are many medium to large 

businesses that are very successful, however in many Small Businesses Enterprises (SMEs) there are problems of 

consistent errors that finally can lead to the failure of the business. From [7], Haynes and Arockiasamy, their 

completed research has determined, after a study of problems in E Businesses (and Business organizations) in 

Oman, that primary failures in SME business (in which there are a high percentage of failures in Oman) mainly 

stem from 3 factors (1) lack of education and (2) cultural issues (3) the need for tightening of SME Government 

regulations and training. It seems the main source of errors for these SMEs derive from SME managers and 

employees who are not familiar with new organizational operations and competitive markets and the competitive 

service behaviors required for an SME organization to succeed. This unfamiliarity is based on their original 

cultural background that now must adapt to these new organizational circumstances. Two questions now arise: (a) 

What kind of model would be appropriate for Oman to highlight reasons for errors in their organizations, 

particularly in SMEs? (b) Could that model be conducive to a computer application? The two answers to these 
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questions are (a) Figure 4, and (b) yes. The demonstration of the answer yes in (b) would be the subject of another 

paper. We would suggest for Oman that a 4
th

 classification be added to Figure 3, as follows in Figure 4: 

 

SME OMAN HUMAN ERROR CLASSIFICATION 

Adapted from James Reason “Generic Error Modeling System (GEMS)” [8] 

(Extended and adapted from  Reference [6] slide 24) 

  

             SKILL BASED    RULE BASED   KNOWLEDGE BASED       CULTURE BASED 

Activity Type                                (as above in Figure 3)                                Adapting a cultural        

                                                                                                                           response to a new 

                                                                                                                           (organizational)  

                                                                                                                            situation  

Error Types                             (as above in Figure 3)                                Inappropriate response 

Error Prevention                          (as above in Figure 3)                                 Education and 

                                                                                                                           Government Training 

                            

           Figure 4 (adapted and modified from Reference [6] slide 24) 

7. Conclusion 

  

After a discussion of error definition, Active and Latent Errors, and factors that lead to Errors in Organizations 

we briefly discuss the salient features of James Reason’s GEMS model for analyzing Errors in Organizations, As a 

consequence we have, based upon the GEMS Model, extended that model to apply to SME failures in Oman.  The 

main contribution this paper has made is to present a brief framework for reasons for errors of new SME managers 

and employees that stem from culturally based backgrounds wherein the employee is not used to an organization 

setting and bases their behavior upon a non-organization cultural background. The new organizational setting may 

even be unfamiliar in terms of its IT based or competitive managerial or market nature.  We further raise error 

reasons of lack of education and effective SME government regulation, support and training. Finally we derive, in 

Figure 4, an extended GEMS based model for SMEs in Oman highlighting underlying reasons for errors in their 

management and staff members. 
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Abstracts 

Data Mining techniques plays a vital role like extraction of required knowledge, finding unsuspected information 
to make strategic decision in a novel way which in term understandable by domain experts [PMV, 06] [JI, 06].  A 
generalized framework is proposed by considering non–domain experts during mining process for better 
understanding, making better decision and finding new, better patters in case of selecting suitable data mining 
techniques based on the user profile by means of intelligent agents.  A data mining system is considered, which 
leads to different user interactions. Users like expert user, novice user, connoisseur user in which expert user can 
complete process on its own knowledge while compared to novice user and connoisseur user because of their non- 
domain knowledge.  They are inadequate in their level of selection of appropriate mining techniques, appropriate 
algorithms, proper decision making and lagging in producing better results.  Multi-Agent technology is considered 
to increase the user performance by means of agent paradigm to increase the performance level, easy completion of 
task at different levels of user, which these collaborate and negotiation takes place within agent environment 
[YUM, 09] [AFM, 10][JSV, 12] .  In this paper non-expert users are considered for betterment of result oriented 
approach with the help of multi-agent system effectively. 
Keywords: Data Mining; Software Agents 

1. INTRODUCTION 

Past decades have seen a dramatic increase in the amount of information of data being stored in different 

electronic format.  The problem is how to maintain these data and also extraction of required knowledge.  Data 

mining techniques can be viewed as a result of the natural evaluation of information technology [PMV, 06] [JI, 06]. 

The process of analyzing the observational data sets to find unsuspected relationships and to summarize the data in 

novel ways which are both understandable and useful to the data users is called as data mining. It is the 

achievement of relevant knowledge that can enable you to make strategic decisions which will allow you to 

proceed further [BH, 01]. The techniques used in data mining are more difficult to understand by general users like 

non domain experts. A system which performs the process autonomously needs less user interaction by which 
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entire process gets automated. Automated data mining, minimizes this problem while compared to manual mining 

process in which selection of different tasks will get automated instead of step by step manual selection process. It 

also guides to choose the best data mining technique for knowledge extraction [JSV, 12] [YUM, 09] [AFM, 10] 

[RN, 95]. The strategy of collaboration of automated systems with data mining system is an important issue.  With 

these, detecting the interesting patterns and finding out the appropriate knowledge from the given input data set is 

also an interesting issue in data mining. The proposed work addresses the issues faced by non experts during 

knowledge mining and how it is overcome with the help of software agents with various results. 

 

1. 2  OBJECTIVE  

To develop a user friendly data mining system using intelligent agent through automated approach is the 

objective function of this research work.  Its main aim is in developing a neutral system by using well known data 

mining techniques [PMV, 06] [JI, 06]. Different types of agents are considered in this research work to perform 

process stage by stage in a well to do manner [RN, 95]. Agents consider in this approach varies in their role of 

operation with one another.  Thus, these agents are called as Multi- Agents systems that are used in this research 

work to perform automation [AI, 09] [JSV, 12] [AYS, 99] [SS, 09]. The developed automated system fetch the 

input parameters form the various user profile and chooses the appropriate data mining techniques with required 

parameters by means of data mining agents in which new clusters are also formulated by means of data mining 

techniques. Finally, the data mining agents system also detects the quality of clusters (good or bad) with respect to 

user profile by means of knowledge agent. After clustering appropriate visualization technique is choose by visual 

agent.   

Multiple agents are considered in this research work to overcome the deficiency of manual data mining 

process, single agent overload and also by these innovations, proposed framework gives better performance for 

non expert users with the help of multi-agents [JSV, 12] [SS, 09].  It mainly consists of user agents, data mining 

agents, knowledge agents, decision agents, ranking agents and visual agents in this work to overcome the non-

domain expert problems as mentioned below. 

 

The major problems identified with non-domain experts are [JSV, 12] [SH, 06] [RN, 95]: 

a. Difficult to find the suitable data mining techniques. 

b. Difficult in selection of appropriate algorithms. 

c. Difficult to find the interested patterns (clusters). 

d. Difficult to analyse clustered datasets. 

e. Difficult in selecting an appropriate tool for visualization. 

The user agent is used to navigate user profile in which whether a particular user interrupts system frequently or 

occasionally is identified based on the previous history or activities of that particular user. Correspondingly, data 

mining agent collects the previous history of a particular user with respect to specific user by selecting different 

mining algorithms based on the user navigation for better results in a shorter time with the help of knowledge 

agent. Multi-Agent system is considered to select the required parameter for the specific user to perform 

autonomous system in a better manner. 

3. DATA BASE CONSIDERATED  

Data set considered in this research work is a student database, which contains 50,000 records and 20 

attributes in each record with different data types.  The data types considered in this work are numerical data and 

categorical data.  Some of the attributes which is considered in our research work are REG_NO, NAME, YEAR, 
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SEMESTER, ASSIG_PARAMETER, MAX_MARK, MIN_MARK, LIB_ACCNO, ISSUE_DATE, 

RETURN_DATA, ACC_NO, SPECIALIZATION, STREET_NO, STREET_NO, PLACE, COUNTRY, 

MODULE_CODE, TUTOR_NAME, EMAIL_ID, TEL_PHONE, SESSION, PASS_PERCENTAGE, AVG_INT, 

AVG_EXT, AVG_TOT, ASSIGNMENT_REPORT, SELF_STUDY, LAB_EXAM1, LAB_EXAM2, 

END_CYCLE, PROJECT _REPORT, GROUP_REPORT, HOME_WORK, etc. 

 

From the above data sets, the actual student’s performance is evaluated by analyzing group-wise 

performance. In this work, different groups are made by means of final end semester result. The students were 

grouped as follows: Group A (90 – 100 %), Group B (80 – 89 %), Group C (70 – 79 %), Group D (60 - 69%) and 

Group E (Less than 60%) and considered in this research work. Evaluation and analysis of student performance is 

considered in this research work based on the needed parameters. Assessment of student performance is considered 

by assigning weightage with respect to attributes from the student data sets.  

 

Generally, in all education systems different types of evaluation patterns are introduced to evaluate 

student performance by means of semester wise, classroom wise, location wise, subject wise and gender wise, 

practical lab exam, assignment, etc., All these evaluation patters and technique are considered to identify the 

student’s education standards. 

 

2. 4  RESULT AND DISCUSSIONS 

Automated data mining system with the integration of  multi-agents sytems detects new patterns from the 

identified database (student dataset) by detecting  the new clusters automatically and provides the best quality of 

clusters. It is observed that the clusters obtained after quality process will be a good cluster and found to be useful 

for better decision making. 

                                                                            
Figure 1: Students performance across semesters 

 

In figure 1, student performance is analyzed with respect to number of students during spring, fall and 

summer semester with respect to academic years.  The academic year is scheduled as three semesters namely 

semester_ spring, semester_ fall and semester_summer in which, students who are all studying semester_spring are 

really good in their studies when compared with other two semesters irrespective to the students.   

 

Some of most interesting patters are obtained while finding good clusters by deeper analysis. In this 

approach, correlation techniques are used by us to find why semester_spring students are quite good in their 

academics when compared to semester_summer and semester_fall [JSV, 12].  The students who belongs to  



 R. Jayaprabhu, V. Saravanan, Mohammad Mustafa Siddique 

© Elsevier Publications 2014   4 

semester_spring have more number of lab exercise, assignment, case study, quiz , end semester exam, etc is one of 

the added advantages while compared to other set of students. In some case, some of the groups belonged to 

semester-summer; they also performed well while compared with other groups in some other parameters like 

assignment, close book test, essay writing, assignment and presentation, etc.    

 
Figure 2: Link chart represent Correlation 108 All Links (Positive and Negative) 

 

In figure 2, correlation is made among different groups to evaluate their performance. With these, both 

positive and negative correlation links are generated with the help of link chart for better understanding and 

meaningful results.  The positive correlation is denoted by blue color line and negative correlation is denoted by 

red color line which gives more added advantage to non-expert users.  

 
Figure 3: All Positive and Negative Correlations are shown  
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Figure 4: All positive Correlations Links 

 
Figure 5: Correlation 999 All Links-Only Positive 

 

In Figure 4 and Figure 5, nearly 999 correlations took place to identify the students performance, in which 

the blue line as called as positive link where the students from various groups performs well in their examinations.  

The dark blue link line shows that students from percentage group 4 did their final examination well even though 

they did well in other parameters.  
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Figure 6: Correlation 999 All Links (Positive and Negative) 

 

In figure 6, both positive and negative links are found between percentage group-1 and percentage group-

4.  According to this link chart, percentage group-1 students are not strong in final assessment parameter as well as 

close book test parameter. However, in the percentage group-4, more number of negative links are reflected.  It 

shows that the students belonging to this group are not good in attendance and laboratory experiment parameters 

whereas they did their final examination very well while compared to other groups. 

 
Figure 7: Correlation 243 All Links-Only Negative 

 

The link chart  in figure 7 shows all the negative link in all the groups irrespective of the students 

perfromance. Figure 8 shows the positive links only, there too, students are more strong in that particular 

parameters only compared to other parameters. 
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Figure 8: All Positive Correlation 
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Abstract 

Power aware routing is a powerful localized routing scheme for wireless sensor networks (WSNs) due to its scalability and 

efficiency. Maintaining neighborhood information for packet forwarding may not be suitable for WSNs in highly dynamic 

scenarios. We propose a novel routing scheme, called Geographic Relay Region based Power Aware Routing (GRRR), which 

can provide loop-free, stateless, sensor-to-sink power aware routing without the help of prior neighborhood information. In this 

routing scheme, each node first announces its next-hop optimum relay position on the straight line toward the sink and each 

node computes its quality value based on the residual power and distance between the optimum relay regions. Forwarder node is 

elected by the source based on quality value communicated using Request-To-Send/Clear-To-Send (RTS/CTS) handshaking 

mechanism. We establish the conditions for guaranteed delivery for sensor-to-sink routing, assuming no packet loss and no 

failures in greedy forwarding. We extend this scheme to lossy sensor networks to provide stable and efficient routing in the 

presence of unreliable communication links. Simulation results show that GRRR outperforms existing protocols with highly 

dynamic network topologies.     

 

Keywords:Wireless sensor networks; power-aware geographic routing; optimum search relay region; lossy sensor networks; 

1. Introduction 

The organized system of IEEE 802.15.4 contains low power micro-sensors and low-power RF design which can 

be connected wirelessly [1] [2] [3] to form a wireless sensor network. Geographic routing, in which each sensor 

node forwards packets only based on the locations of itself, its intended neighbors, and the target is particularly 

attractive to resource-constrained sensor networks. The nature of geographic routing reduces the overhead brought 

by route establishment and maintenance, signifying the advantages of modest memory requirement at each node 

and highly scalability in large network applications. In the conventional routing schemes, each node is required to 

maintain position information of all its neighbors, and the position of a node is made available to its direct 

neighbors by broadcasting beacons. In WSNs with invariant network topology, maintaining neighborhood 
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information can greatly improve the performance, because of the reusability of the maintained information and 

minimal maintenance cost. However, in highly dynamic scenarios, network topology may change frequently due to 

node mobility, sleeping [4] [5], link faults etc. In dynamic nature, maintaining neighbor information suffers from 

three factors. First, communication overhead caused by periodic beacons. Second, the collected information can get 

outdated soon, which, in turn leads to packet loss. Third, the maintenance of neighbor information consumes the 

scarce memory.  

To overcome the drawbacks of conventional geographic routing schemes in scenarios with dynamic topology, 

beaconless geographic routing protocols [6] [7] [9] have been proposed. Beaconless routing schemes forward 

packets without the maintenance of neighbor information. When a node has a packet to forward, it broadcasts the 

packet to its neighbors. The suitable hop node is determined based on a contention mechanism in which each 

neighbor determines a next-hop for further forwarding. Therefore, beaconless routing schemes are robust to 

topology changes. Few routing schemes such as GDBF [10], BLR [11] and CBF [8] each node forwards based on 

hop-count routing metrics. EBGR [12] guarantees power efficiency based on relay search region and discrete delay 

function. Anyhow this scheme is not considering the residual power of individual forward nodes, which is a vital 

resource.   

In this work, we address the problem of providing power aware geographic routing for dynamic wireless sensor 

networks in which network topology often changes over time, and present a routing called Geographic Relay 

Region based Power Aware Routing. When a node has a packet to forward, it broadcasts RTS message to spot its 

best next-hop relay. All appropriate neighbors in the region participate in the contention process. Each node that 

receives the RTS message sets a delay slot corresponds to delay function. Each receiver nodes calculates their 

quality value and broadcasts CTS and quality value to the sender based on their provided time-slot. Sender buffers 

all the replies from participating nodes till the time-slot and elects its forwarder based on the provided quality 

value. In a worst case, no node may available in the relay region. Here angular relay proposed in [13] used to 

recover from local minimum. 

The rest of this paper is structures as follows: The related work on power aware and geographic routing is 

discussed in Section 2. Primary system models are described in Section 3. Geographic Relay Region based Power 

Aware Routing (GRRR) is presented in Section 4. Section 5 describes about the influence of this routing to lossy 

sensor networks and evaluation of our scheme through simulations and present the comparisons. Section 6 

describes the conclusion.  

2. Related Work 

Power aware routing in WSNs is used to improve energy efficiency. Singh et al. [14] viewed energy as a limited 

resource and proposed four metrics, i.e., minimize energy consumed by a packet, prolonging network lifetime by 

partitioning, minimize variance in node power and minimize maximum node cost. Stojmenovic and Lin [15] 

described three fully localized algorithms to minimize energy consumption. Maximizing network lifetime is also 

aimed in [16]. The MFR protocol proposed in [17] is the earliest geographic algorithm in which each node selects 

its forwarder which has maximum progress. In [18], a protocol called GPER was proposed for power-efficient 

routing. Packet Reception Rate (PRR) and transmission distance (DIST) is considered based on realistic physical 

layer model and PRR X DIST taken as decision metric in [19]. 

Heissenbuttel et al. proposed Beaconless Routing (BLR). Dynamic Forwarding Delay (DFD) is a core principle 

in BLR. Fubler et al. proposed a method called active selection method in which contention process uses some 

control messages. The implicit geographical forwarding (IGF) proposed by Blum et al. [8] and his idea is 

integrating beaconless routing with IEEE 802.11 MAC layer. However most of geographic routing schemes work 

on the basis of hop-count, which is not efficient in terms of power awareness.  

Most routing protocols use greedy forwarding as the vital mode of function. Greedy forwarding struggles when a 

node cannot find a better neighbor than itself. This situation leads to local minimum. To recover from a local 
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minimum, few protocols like GFG [20], GPSR [21] and GOAFR+ [22] use planer sub-graph when a local 

minimum is encountered. Another significant aspect in WSN is called guaranteed data delivery. To provide 

guaranteed data delivery, most geographic routing algorithms [13] [20] [6] [11] select greedy forwarding mode and 

recovery mode depending on the network topology.   

  

3. Primary System Models 

3.1. Energy Model 

 

The First Order Radio Model proposed in [23] has been used in our work for measuring energy consumption. In 

this model, the required energy for transmitting 1 bit data over distance d is ɛt(d) = x11
 
+ x2d

k
, where x11 is the total 

energy spent by the transmitter, x2 is the amplification process and k is propagation loss exponent. On the other 

side, the required energy for receiving 1 bit data is ɛr = x12, where x12 is the energy spent by receiver. Therefore, the 

total energy consumed by 1 bit to travel from transmitter to receiver over distance d is 

 

ɛtotal(d) =  x11
 
+ x2d 

k 
+ x12

 
  ≡ x1 + x2d 

k
,                                        (1) 

 

where x1 = x11 + x12. 

 

3.2. Network Model 

 

In this work, we have assumed that no two nodes locate at the same position. Also it is assumed that every nodes 

having homogeneous radio transmission that enables a maximum transmission range R. Each node knows its own 

location as well as the location of the sink. In this model, Unit Disk Graph (UDG) communication method is 

employed. As per UDG, any two nodes u1 and u2 can communicate with each other only if |u1u2| ≤ R, where |u1u2| 

is the euclidean distance between u1 and u2.    

 

3.3. Behavior of Power-adjusted transmission 

 

In [15], the behavior of energy consumption for power adjusted transmission was examined using a generalized 

form of the First Order Radio Model. Given a source node u1 and a destination node u2, d denotes the distance 

between u1 and u2 and ɛtotal(d) represents the total energy required to travel 1 bit data from source u1 to destination 

u2. Then the following lemmas hold according to the analysis given in [15]. 

 

Lemma 1. If  k
k

x

x
d 


1

2

1

21
then direct transmission from u1 and u2 is possible, and it would be more 

energy efficient.  

Lemma 2. If  k
k

x

x
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21
then Єtotal(d) is minimized when all hop-nodes are placed in 

N

d
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optimal number of hop-nodes is 
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d
or 





0d

d
where  k
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From Lemma 2, it can be observed that d0 is the position of an optimal relay in order to minimize the energy 

consumption for delivering the packet from source to destination. i.e. Єtotal(d).  

4. Geographic Relay Region based Power Aware Routing (GRRR) 

Our routing protocol works in two modes: greedy mode and angular relay mode. In the first mode, RTS/CTS 

handshaking mechanism is used to identify the forwarder for further forwarding the packet. In this way, each 

packet is expected to deliver to a node which is nearer to relay region and has maximum battery power. If there is 

no node in the relay region, then this protocol moves into angular relay mode in order to recover from local 

minimum. 

4.1. Relay Region 

Relay region of any given node u is denoted as Ru, is defined as the circle centered at u’s ideal next-hop relay 

position fu with radius rs(u) where rs(u) ≤ |ufu| = d0. For any node u, only the neighbors in the relay region Ru are 

candidates for further forwarding the packets from source node u.  

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Optimum relay position in Greedy forwarding 

4.2. Greedy Mode 

Given any node u, let |us| be the distance from node u and sink s. Each source node calculates the value of |us| 

since it knows its own position as well as the position of sink. If the sink is in u’s transmission range, then as per 

Lemma 1, direct transmission will happen from node u to sink s. Otherwise, the position of relay region of node u 

can be computed as follows: 

Let us consider (xu, yu) be the coordinate of node u, (xs,ys) be the coordinate of sink s and (xr,yr) be the coordinate 

of location fu.  It can be computed as follows: 
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When node u has a packet to forward, it broadcasts an RTS message, which contains the location of its relay 

region fu position as well as radius of its relay region to detect its next-hop. If a neighbor v that gets the RTS 

message from node u, it first checks if it falls in Ru. If v ≠ Ru, the RTS message is discarded by node v. Otherwise 

node v generates a CTS message which contains its calculated quality value and sets a delay, denoted by δv→u for 

broadcasting the CTS message based on delay function. When a node u receives the CTS message from all its 

neighbors, it elects a single forwarder based on the quality value propagated by hop-nodes. Finally node u unicast 

its packet to next-hop relay node. 

4.3. Delay Function 

For any source node u, its search region Ru is divided into n coronas S1, S2, S3…Sn where all coronas are have 

same area size. Thus, the width of ith corona is (                       ) r1, where r1 is the radius of S1 and  

 

           

 

 

 

  

 

 

 

 

 

 

Fig. 2. Division of coronas as S1, S2, S3…Sn 

 

Therefore, given node v ɛ Ru, instead of broadcasting CTS message instantly, node v broadcasts its CTS message 

with delay δv→u. Let λ denotes the delay for transmitting a packet from u to v. δv→u is defined as follows: 

 

                                    

                                                                   (2) 

 

 

 

 

 

4.4. Angular Relay Mode 

 When node u broadcasts an RTS message, it sets its timer denoted as tmax. tmax ensures enough time to guarantee 

that node u can receive CTS message from the furthest neighbor in Ru before the timer is expired. If node u does 

not receives any CTS message before the timer is expired, then it assumes that no suitable neighbor in the search 

region. To recover from this local minimum, the angular relaying proposed in [13] is employed. This angular 

relaying algorithm works in two phases: selection phase and protest phase. In the selection phase, the node u 

broadcast RTS message to all its neighbors without any delay function and all the neighbors answer with CTS 

messages in counterclockwise order according to an angular based delay function. If anyone of forwarder answers 

with valid CTS, the protest phase begins. First, only the nodes deployed in Gabriel circle are allowed to protest. If 
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node v protests, it automatically becomes the next-hop relay to source u. After that, only nodes in NGG(u,v) are 

allowed to protest. Finally node u forwards to the elected node v.  

4.5. Calculation of Quality Value 

The key aspect of our work is the calculation of quality value of individual nodes. The quality value is depends 

on the nodes individual battery power and its distance from optimum relay position fu. When a node v receives an 

RTS message, it sets its own delay i.e. δv→u and computes its own quality value. The delay function specified in 

equation 2 ensures the required delay to each nodes to broadcasts its CTS message. Let β denotes the distance 
between the next-hop node coordinates (xf,yf) and optimum relay position fu = (xr,yr). As per Pythagorean Theorem,  

 

                                                                                                             (3) 

 

The quality value of each node denoted as η can be derived as follows: 

  

                                                                                                                                                  (4) 

 

where Resi is the battery power of node i. Each node computes their quality value based on equation 3 and 4, and 

sends the quality value to source node along with CTS message. Whenever a source node u receives these CTS 

messages, it records the quality value along with the respective replier ID’s. After the timer period expires, i.e. tmax 

source selects the best-hop, which should have a maximum quality value.  

   

 

 

 

 

 

 

 

 

 

 

Fig. 3. Selection of Best-hop node based on quality value. 

 

After tmax, if some recorded values are found in a source node u, its states that few qualified forwarder nodes are 

available in source node u’s optimum relay region. Then source node u immediately initiates the election period. At 

the time of election, each nodes quality value is compared with the other nodes quality values. The node which is 

having a greater quality value is elected by the source and the packets are unicasted to the best-hop node. The 

quality value computed in (3) and (4) guarantees: 

 

1. Each node is having different quality values based on their different coordinate locations. 

2. Congestion is a due in our work, because CTS messages are generated by δ. This method eliminates the 

collisions of CTS messages by source node u.  
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5. Theoretical Analysis and Simulation Results  

In this section, we present some theoretical analysis and also simulation results for our work based on simplified 

MAC without considering packet loss, the UDG model without greedy failures and uniform node deployment. 

5.1. Guaranteed Delivery 

Let u be a source node and s be the sink. If sink s is located in the transmission range of node u and then, 

 

     . Here direct transmission is possible and no need of any relay nodes here. 

 

 

If the case is reversed then,  

 

          then the packets may need some relay nodes before arriving sink.  

                                                                                                                                    

5.2. Extension to Lossy Wireless Sensor Networks 

Packets may be lost due to many reasons such as collision, data error or the attenuation of signal strength in the 

receiver. To analyze the behavior of data loss, packet reception rate (PRR) is used to measure the quality of 

unreliable communication links. Let PRR(u,v)be the packet reception rate for the communication link from u → v.  

The expected rate of success in packet transmission is [PRR(u.v)]
-1

. If a packet is lost before reaching the receiver 

antenna, nearly same amount of energy dissipated by the listener. Therefore, the relay process of 1 bit data from u 

→ v can be modeled as, 

 

E[Єtotal(u → v)] ≈  
 

5.3. Simulation Settings 

Our work is inspired by the study of RF communication rule, whose energy consumption is very large 

amid other functional domains. In this perspective, we have implemented a simulation package based on NS-2 

[24]. In all the simulations, 500 sensor nodes are randomly deployed in 5000m x 1500m region. The sink is placed 

at the centre of the region. Three different scenarios are designed to evaluate the performance of the proposed 

work. The data transmission rate of nodes is in the range of 250 kbps and disseminated in ISM band. The 

transmission range for an individual node is 25m. The sink node is understood to have an infinite power supply.  

Single source node can generate one packet per second. Packet size is 80 bytes, and the overall simulation setup 

time is 3000 seconds.  

 

We use first order radio model to compute the energy consumption. The parameter values used in the 

simulations are presented in Table 1. The basic settings are common to all the experiments.  
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Table1. Simulation settings. 

Network Area 5000m x 1500m 

Total Sensor Nodes 500 

Data Rate at MAC layer 250 kbps 

Topology Configuration Randomized 

Packet loss rate 0% 

Node failure rate 0% 

Transmission Range 25m 

Overall Simulation Time 50 minutes 

 

 Mobility scenario: Every sensor nodes move according to Random Walk Mobility Model [25]. A sensor 

can select its own new location by choosing its speed and direction from the range [0,2π]. Every node is 

specified with interval of 10 seconds. New speed and direction can be taken at the end of each interval.  

 Random Sleep Wake up Scenario: A Random Independent Sleeping (RIS) scheme proposed in [34] is 

employed in our work to extend the network lifetime. This RIS scheme divides the entire simulation in 

ζsleep. Each node decides its slot based on a probability value ρ. Node sleep schedule is given by 1 – ρ and 
wake up cycle is decided by ρ.  

 

For performance analysis, in addition to GRRR, we have implemented another two schemes: BLR [11] and GPER 

[18]. BLR also uses geographic information and it considers hop-count routing metric. Like GRRR, BLR also 

follows beaconless mode to identify the next-hop in its relay region. In each simulation 25 nodes are selected as 

sources and each source can produce 40 data packets. Payload size is 128 bytes.  

 

5.4. Performance of GRRR in Mobility Scenarios 

In this simulation, we evaluate the performance of GRRR in mobility scenarios in which topology changes 

continuously due to node mobility. The parameters of Random Walk Mobility model are set as follows: minspeed 

is 0 m/s and maxspeed is varied from 0 m/s to 50 m/s to deliver different mobility levels. The simulated beacon 

intervals for GPER are 0.5, 1.0 and 2.0 seconds (GPER 0.5, GPER 1.0 and GPER 2.0). 

Fig. 4. (a) shows the energy consumption is referred to as the sum of the energy spent by each node in the 

network. Here GRRR and BLR are much robust because they decide their forwarding decision based on the actual 

network topology. When the maxspeed increases, the energy consumption of GRRR and BLR increases slightly 

due to the suboptimal energy routes and slight packet drops caused by node mobility.   

From Fig. 4. (b), we observe that, when the nodes are in immovable state, the packet loss rate of BLR and 

GRRR almost closes to zero. On the other hand, when the nodes in mobility state, the packet drop ratio is larger in 

BLR and than that in GRRR because BLR tends to identify the next-hop node from its transmission range, and it is 

possible that the established connection may lost before receiving the packet. Node movement makes significant 

impact on the performance of GPER. When the node speed is less than 5 m/s, GPER with beacon 2.0 seconds 

consumes less energy than GRRR because of low packet loss and low handshaking mechanisms. But when 

maxspeed increases i.e. 50 m/s GPER with a beacon interval of 0.5 and 1 s consumes more energy than GRRR. The 

reason behind is, the collected information is outdated quickly in GPER when the node moves in a high speed.      

Fig. 4. (c) shows the sum of energy spent on the successful packet transmission. It can be seen that BLR 

consumes more than 80 % energy than GRRR, means that route making in BLR is not so effective. Second, BLR 

covers the entire forwarder nodes by broadcasting RTS messages. In contrast, GRRR broadcasts RTS message to 

all forwarders but eventually it approaches only the nodes which comes closer to relay region.  

Fig. 4. (d) shows that the total number of control messages broadcasted in BLR is around 50 percent less that 

in GRRR since the total count of control messages is proportional to the number of hop-nodes. However, it doesn’t 
mean that the total energy spend by broadcasting control messages in BLR must be smaller than GRRR because 
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each node spends more energy to broadcast control messages in BLR.  

 

  

   
Fig. 4. (a) Energy consumption; (b) Packet drop ratio. 

 

   
 

Fig. 4. (c) Sum of energy consumption along routing path; (d) Control message overhead. 

 

5.5. Performance of GRRR in Random Sleep Wake up scenarios 

In order to measure the performance of simulated protocols in random sleep wake up cycle, RIS scheme (Tshift) 

is integrated. For GPER, every node broadcasts a beacon message only when it shifts between sleep and active 

state. For GRRR and BLR, each node broadcasts RTS message only when it works in active state.  Neighbor node 

will be active in the selection process if its remaining active time is large enough to complete forwarding one data 

packet.  
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Fig. 5. (a) Energy versus sleeping probability; (b) Energy versus time interval in RIS. 

 

Fig. 5. (a) shows the energy consumption of GRRR, BLR and GPER with different sleeping probability where 

the length of RIS cycle is set to 5 seconds. When the sleeping probability is less than 36%, GPER performs well 

because most of its node works in active state. When the sleeping probability is more than 60%, the energy 

consumption for all the three protocols increases. Sleeping probability is inversely connected with active state of 

nodes. Moreover, GPER struggles more in temporary loops, resulting in much more energy consumption.   

Fig. 5. (b) shows the energy consumption of all the three protocols when the time interval (Tshift) is changing. 

Here node sleeping probability value is set as 50% and packet generation ratios are 1 packet/5 sec and 1 packet/10 

sec. It is observed that GRRR and BLR is independent to Tshift because their selection process depends on the 

number of active nodes in their region. It’s also observed that the required control messages for GRRR and BLR is 

also significantly reduced. GPER forwards the packet based on collected information. When the interval time is 

high, collected neighborhood information will be quickly outdated. As shown in Fig. 5. (b), GPER outperforms 

than GRRR and BLR when Tshift increases. Because GPER losses very low energy since it exchanges minimum 

beacon messages. It is worth to notice that GPER with low data generation consumes more energy than GPER with 

high data transmission rate because the forwarding time with low data generation is long and more beacon 

messages are required for communication. Thus, in contrast to GPER, GRRR is most suitable for event-detection 

applications in which data generation rate is low. 

 

6. Conclusion 

Power aware routing is an important issue in WSNs. In this work, we propose a novel power aware geographic 

routing GRRR which takes the advantage of both geographic routing and power aware routing to provide loop-free, 

stateless sensor-to-sink routing in dynamic scenarios. The performance of GRRR is evaluated under different 

cases. Simulation results show that our protocol outperforms well in most scenarios and also consumes less power 

than other protocols based on neighborhood information in highly dynamic scenarios.  
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Abstract 

A variety of procedures for change detection based on comparison of multi-temporal digital remote sensing data have been 

developed. These methods are used in multi-disciplinary dimensions depending upon the area of study under consideration. The 

scope of this research paper will cover the Forest Change Detection of District Abbottabad (Pakistan) by using LANDSAT TM 

data over the period of 09 years (i.e. from 2000 to 2009) and subsequent environmental impacts of forest change on the area of 

interest with respect to temperature and precipitation. Using Python scripting in ArcGIS environment toolbox has been 

developed which automates the forest change detection procedure. The toolbox developed is an innovative state-of-the-art 

landmark of this research study.     

 

Keywords: Deforestation, Remote sensing and GIS, SDSS, LANDSAT TM, Python Toolbox;  

1. Introduction 

Change Detection is the process of identifying differences in the state of an object or phenomenon by observing 

it at different times. It involves the ability to quantify temporal effects using multi-temporal data sets. Change 

detection is useful in such diverse applications as land use change analysis, monitoring of shifting cultivation, 

assessment of deforestation, study of changes in vegetation Phenology, seasonal changes in pasture production, 

damage assessment, crop stress detection, disaster monitoring, snow melt measurements, day-night analysis of 

thermal characteristics and other environmental changes. As far as the scope of this research work is concerned, it 

only covers the forest change detection technique and methodology based on Remote Sensing Technology [1] 

[2].This research is meant to find out the level of change in forestation in District Abbottabad over the time span of 

ten year. District Abbottabad is situated in North western Frontier region of Pakistan and administratively fall 

under the KPK Province. This District has undergone a great change in land use over last ten to fifteen years, 

especially after earth quake 2005 in Pakistan. An attempt is also made to check the cascading effects of change in 
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forestation on the atmosphere of the target area. The parameters chosen to check the environmental impacts are 

precipitation and temperature. These parameters are also mapped and the change in their values is evaluated 

[3].The whole process of forest change detection, at the end, has been integrated systematically & sequentially in a 

single tool with the help of python scripting. The specialty of the said tool is to just get the two input images of 

different times and to give the immediate output as forest change detection between the input images of Area of 

Interest (AOI). The tool so developed can be considered as an effective Special Decision Support System for the 

purpose of Forest Change Detection (FCD) in any part of the globe. 

2. Material & Methods 

Data Acquisition & Pre processing LANDSAT TM imageries of District Abbottabad which corresponds to 

LANDSAT path# 150 and row# 36 were obtained from glovis.usgs.gov for the period May 2000 and May 2009. 

The whole original scene was of 180km × 180km. The desired AOI scene was extracted using ArcGIS “Extract by 

mask” tool keeping the shapefile for District Abbottabad as Mask. Similarly, TRMM average daily precipitation 

data of Pakistan was acquired for year 2000 and 2009. The NETCDF files were converted to raster using custom 

coding in Python. Mean rainfall for the area was computed by using cell statistics tool and our area of interest was 

cropped. For the analysis of land surface temperature thermal band of LANDSAT was used for both years. 

Temperature values in Kelvin unit were converted into degree centigrade by usk6ing ENVI.  Also temperature data 

for Kakul in Abbottabad at the elevation of 1308 m was acquired from Pakistan Metrology Department (PMD). 

Average annual temperature was found by subtracting the average minimum values of temperature from the 

average maximum value of temperatures measured in the year. Classification of the images and Change Detection 

of both images of LANDSAT were classified into 5 classes using the algorithm of Maximum Likely hood classifier 

in ArcMap. Forested area was computed for both the images and change in the area of forest was calculated. 

TRMM processed data was mapped in ArcMap and the change in the trend of rainfall in the study area was also 

analyzed. 

2.1. SDSS Development 

The whole process of change detection in forestation in the study area was integrated into a single python based 

ArcGIS toolbox.  

 

 

Fig. 1. Forest Change Detector and Bulk NetCDF to Raster Toolbox 

 

Python Scripting was used to create the tool box which takes two images of the study area, and signature files as 

inputs and performs maximum likelihood classification on both images and compute the change in forestation by 
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analyzing each pixel value and gives result in percentage and area in sq. kilometer unit. Another stand-alone 

python tool was also developed to convert and clip to the bulk TRMM precipitation data from NetCDF to raster. 

Due to the very large volume of precipitation data, it was not feasible to convert each day file separately. Both the 

toolboxes as shown above in figure 1 have been published online on ESRI resource website and are available free 

to download and use. 

3. Result and Discussion 

3.1. Analysis of Change using Landuse Maps 

Change in Forestation was analyzed through remote sensing and GIS.  Integration of Remote Sensing and GIS 

gave important and useful information for change detection in forestation. The images of the study area were 

classified for both years for quantitative analysis of data.  Five major classes of forest, vegetation, settlements, 

water and bare land were created. Results showed the decrease in forestation of almost 1% in the area. 

 

 

Fig. 2. LANDSAT TM temporal Images of Abbotabad, Pakistan 

Forested area was calculated by multiplying the pixel count to the spatial resolution of 30*30. The total area of 

district Abbottabad is 1756 sq km. Almost 1% of area was undergone the deforestation in 9 years. Forested area of 

the total district area was also calculated as shown in the table 1 below. 

 

 

 

 

Table 1: Forested area calculation 

Year 
Pixel 

Count 

Area sq m 
Area sq km 

%age Area 

2000 234960 211464000 211.464 12.04236902 

2009 217697 195927300 195.9273 11.15759112 

Year 2000 Year 2009 
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We can see the extensive change in the land use in the period of 9 years. Increase in the settlements, increment in 

vegetative cover, decrease in forestation and decrease in bare land in the image of 2009 can be quantified. In 1998 

it was decided to improve the forest of this area for which government started practicing plantation scheme. Forests 

and vegetation was extensively increased till 2005 but started decreasing in later years due to increase in the built 

up land and landslide erosion of green land as a domino effect of earthquake 2005. People from earthquake 

affected areas moved here though it was also hit by an earthquake but the damages were not as severe as they were 

in other earthquake hit area 

3.2. ArcGIS Toolbox Development 

     In order to develop a Spatial Decision Support System (SDSS) for forest change detection, Python scripting was 

used to develop a toolbox for ArcGIS. Using this python toolbox, user can give input of two imageries and a 

signature files containing the forest class (Note: Forest class should be given value 1).The tool will create two 

classified images using maximum likelihood classification method and will calculate the area of forest for both the 

images. A Python script was developed to convert bulk netCDF TRMM data into raster images. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3. Output screen of Forest Change Detector Toolbox 

 

3.3. Environmental Effects 

      District Abbottabad has very pleasant climatic conditions. It is a heart of tourism and people from all parts of 

the country visit this area to enjoy its weather and beauty. Mostly people prefer to settle in this area because of its 

weather which also contributes to population increase. Humans are always accused for causing land-use change. 

Human activities that alter the land have some serious implications for sustainable development, climate, and 

livelihood systems .The change in forestation and human developments in the area affects the environment of that 

area in many ways like Land erosion, changes in temperature and precipitation etc. Effect of Forestation change 

over precipitation and temperature is checked using GIS and Remote sensing techniques. LANDSAT Thermal 

band was used to understand the Land surface temperature of the area in year 2000 and 2009. 
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Fig. 3. Average Land Surface reflectance of thermal band in year 2000 and 2009 

The maximum and the minimum temperature in the AOI was increased by some amount which can be seen from 

the map showing relatively higher surface reflectance values of thermal band in 2009 than in 2000 image. Also 

other than Land Surface temperature the measured temperature of the atmosphere has increased in the period of 9 

years. Change in the pattern of distribution of temperature in the study area and also overall increase in 

temperature can be understood by combining multiple factors like deforestation, burning of fuel release carbon 

dioxide into the atmosphere which is a green house gas and contributes in global warming. Also increase in the 

pressure on district’s natural resource due to increment in population also increased the overall temperature in the 

region.  

Change in the rate of precipitation was analyzed by the TRMM data. The spatial resolution of data was 

0.25 degrees which makes it so coarse that only two to three pixels were covering our study area. Results showed 

decrease in the overall rate of precipitation and also the trend of the precipitation was changed. Areas which 

received higher amount of precipitation were receiving low amount. There was a time when Abbottabad used to 

receive higher rate of snow but now may be due to burning of fuel, urbanization and deforestation it experience 

less amount of snow. But over all climate of the region is maintained by the snow covered mountains in the 

neighbouring region which keep the district’s climate pleasant. 

 

4. Conclusion 

Spatial Decision Support System developed as a toolbox for ArcGIS is very helpful tool to evaluate the 

forest change in two LANDSAT images of any area. The results computed through the tool box were compared 

with the results found through manual calculations and satisfactorily much similar results were observed. Change 

in the forested area was analyzed and studied based on remotely sensed data and GIS during years 2000 to 2009 in 

the district Abbottabad. The region had undergone a clear land-use change due to the various anthropogenic and 
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natural factors. Results showed that during the study period, forested area was decreased while vegetation and 

settlements were increased.  Influence of decrease in forestation over environment was checked and the results 

showed that the average annual temperature was increased by some amount in the area and the rate of precipitation 

was decreased. Also the trend of average rainfall for the area was changed. It was also noticed that the change in 

climate was not solely dependent on deforestation. The research has provided information regarding change in 

forestation and its impacts over climate and the tool developed will help for the assessment of forested areas in all 

over the world for future research in this sector. 
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Abstract 

This paper reports a review of the existing literature on ICT and multimodal literacy practices, with specific 

reference to Student Created Digital Video (SCDV) and Digital Storytelling (DS) projects in the previous decade, 

2004 to 2013. The objective of this paper is twofold: the first is to identify and review relevant studies conducted 

across a range of locations, contexts and disciplines; and the second is to organize, synthesize and present a 

summary of the studies that have clearly presented the educational outcomes and learning paradigms underpinning 

them. The paper thus provides a comprehensive summary of fifteen relevant studies conducted over the past 

decade in terms of context, location, participants, methodology, outcomes, limitations and directions for future 

research, in a chronological order. The last study mentions the author’s own attempt at SCDV on EFL (English as 

a Foreign Language) learners of English for Communication course at a tertiary level private institution in Oman. 
 

Keywords:Student Created Digital Video(SCDV);Digital Storytelling(DS);Information and Communications Technology(ICT) 

1. Introduction 

Recent advancements in Information and Communications Technologies (ICTs) have contributed to the 

emergence of new literacy practices. There is a growing body of literature elaborating numerous benefits of the use 

of ICT in language learning. Student Created Digital Video (SCDV), or Digital Storytelling (DS), an extension of 

ICT, is a teaching and learning approach that has been widely acclaimed by a number of contemporary researchers 

like Kearney, Jones and Roberts [1], Hafner and Miller [2] and Greene & Crespe [3]. Originally DS emerged from 

the work of Joe Lambert and Dana Atchley at the Centre for Digital storytelling (CDS) at U.C. Berkley in 1993[4]. 

 

 SCDV refers to the practice where students, either individually or in groups, engage in the design of a short 

digital story or a documentary. The activities that engage students include researching, recording, directing, 

storyboarding, scripting, rehearsing and performing (if they are the actors), editing and other post-production 

activities. The video in this case might not necessarily be recorded since students can use a series of still pictures, if 
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required. The DVs prepared by students can then be shared with a wider audience on public video sharing websites 

like Youtube. Such multimodal digital compositions motivate students who love working with the latest 

technologies and help bridge the gap between in-class and out-of-class literacy practices that eventually enhance 

learning. The idea of sharing DVs with a universal audience on a public platform is also a great motivator. As a 

result educators have begun to explore the potential of digital storytelling projects as a pedagogical tool to engage 

learners. Bull and Kajder state believe that “Digital storytelling can provide a voice to struggling readers and 

writers who might not otherwise find an authentic means of expression. It places technology in the hands of the 

learner, allowing him or her to control its use within objectives that are carefully constructed by the teacher” [5]. 

 

Although the benefits of digi-videos have been widely documented, researchers assert that its integration in 

curriculum is still in its infancy. Henderson et. al. state, “Student-created digital video is not a new idea but it is 

taking a remarkably long time to be integrated into the classroom as a common tool in student learning across the 

curriculum….the frequency of student-created digital video is not congruent with the assumed benefits”[6]. 

2. Objective 

By examining the literature on SCDV and DS, the author intends to get a better understanding of the existing 

body of knowledge on SCDV and the evidence provided by a decade of research on the efficacy of SCDV in 

enhancing learning outcomes. The author’s goal is to find an ideal model that integrates SCDV with language 

learning. 

3. Methodology 

This paper is an attempt to undertake an in-depth review of the studies conducted on SCDV and provide an 

overview of the selected 15 relevant studies. The criteria of selection of studies included: credibility; clarity in 

terms of context, participants and methodology; accuracy of experimental procedures; and the instruments used to 

quantify data. In addition, to provide a global perspective to the prospective researchers, the author has tried to 

cover studies from a range of locations, contexts and disciplines. In the end, the author’s own pilot research on 

SCDV project in EFL is summarised.  

 

The data source for conducting this review was refereed journals, ERIC documents, books and dissertations. 

First, the author started looking at articles on CALL, blended learning and ICT and reviewed a total of 157 articles 

from journals and books and a few doctoral dissertations and master’s theses. The search was then narrowed to just 

the SCDV and DS projects and 53 papers were scrutinized. Finally, 15 studies which matched the criteria 

mentioned above were selected for this paper.  

4. Review of Selected Studies  

This section is a brief summary of 15 relevant studies conducted on SCDV and DS in the previous decade, 

starting 2004, with an enhanced focus on the recent ones. The studies are reviewed in terms of contexts, 

participants, objectives, methodologies, outcomes, limitations and suggestions for future research. Most of the 

papers discussed below are based on case studies and exploratory research. 

 

Looking back at the last decade of research, the first study that received attention at the commencement of the 

previous decade was Schuck and Kearney’s [7] case-study based project from 2004. They investigated the use of 

SCDV in K-12 pedagogy through five case studies. They worked on a collaborative project between the Faculty of 

Education, University of Technology, Sydney and Apple Computer, Australia. The aim was to inform teachers, 

educational institutions and Apple Computer on how pedagogy can be made more effective with SCDV. The major 

factors considered were the teachers’ rationales for using SCDVs; the role of school in promoting the innovation; 
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nature of learning outcomes in key learning areas; and pedagogical approaches used for SCDVs. Teacher 

questionnaires, interviews, observations and focus groups were used to measure the efficacy of SCDVs. The 

findings revealed clear evidence of SCDVs strongly enhancing pedagogy in the area of student engagement and 

autonomy. The researchers suggested future studies in areas focusing particular outcomes like problem solving and 

teacher training on use of digital camera and editing software. Chen [8] also stressed IT training for teachers for 

enhanced outcomes.  

 

The next project that gained significant recognition was Goulah’s [9] instrumental case study conducted in 

2007 which aimed at examining the use of DV in Concordia Language Villages’ Japan Credit Abroad program. 

The study was conducted on high-intermediate learners registered in a one month credited abroad program that 

used DV as a mediational tool. The objectives were: learning foreign language and content; developing technical 

skills; cultivating multiliteracies and transformative learning on geopolitics and environment; and augmenting their 

portfolios. The study was rooted in two theories of learning-sociocultural and transformative. The authors observed 

that the project bridged traditional and new literacies and gave way to creative, multimodal, experiential, and hands 

on learning; involved multiple senses; supported multiple intelligences; and developed a range of skills.  

 

Discussion on theoretical framework for DS was required by this time, which was fulfilled by Robin’s [4] 

article which was basically written as a response to the report of a study on the impact of computer software on 

academic achievement by school students in Reading and Mathematics issued by the U.S. Department of 

Education [10]. The report concluded that “Test scores were not significantly higher in classrooms using the 

reading and mathematics software products than those in control classrooms,” and no significant differences were 

found in student achievement between the traditional and technology integrated classrooms. According to Robin, 

this lack of effectiveness might be due to the fact that educators have not yet found meaningful ways of integrating 

technology in curriculum and mentions, “It is worth asking what the findings might have been if digital storytelling 

had been used … instead of the mostly drill and practice reading and mathematics software that was used”.   

 

In the light of above revelations, Robin postulates that attention needs to be paid to the development of a 

theoretical framework to improve efficacy of technology in the classroom. The paper presents the history of DS 

and how it is being used. In addition, the theoretical framework, Technological Pedagogical Content Knowledge 

(TPCK), which was introduced by Shulman[11] and further elaborated by Mishra and Koehler (2006)[12] is 

described, along with a discussion on how this model can be used in digital storytelling. The strength of Robin’s 

study lies in the discussion on TPCK that presents clear directions to future researchers. 

 

By the end of previous decade benefits of SCDV projects were realised by teachers of varied disciplines. Bran 

[13] conducted a study conducted on first year students majoring in Journalism studying at the University of the 

West, Romania. The first part of the semester was dedicated to techniques of DS and Web 2.0 tools and the next 

half to the creation of stories entitled Message in a Bottle, which was to be incorporated in class wiki. A total of 78 

digital stories were created. The project engaged students fully and encouraged them to research their topics, 

record themselves while reading a text they had produced, and review the plot of the story a number of times until 

it met all the characteristics of a perfect story. Bran confirms, “After assessing their work, I can safely conclude 

that the project was a success and that digital storytelling enhances the quality of the teaching and learning acts 

respectively”.[13]Though Bran discussed a number of advantages of DS, he is also one of the very few researchers 

of this field who expressed limitations of the practice. The advantages, according to him are: DS allows students to 

communicate their discoveries; provides a way to express knowledge, skills and creativity; engages them in 

writing; stimulates interest; and reinforces literacy and 21
st
 century skills. Among the disadvantages, he mentioned: 

 

“…some students may not be comfortable with producing original work, so they may find themselves 

retelling stories they have come across (however, this is true for traditional stories as well); - intellectual 

property issues may arise; - digital stories might be difficult to assess, particularly because they integrate 
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skills from a range of disciplines, but also because some students are better at “directing” whilst others are 

not - it may prove problematic for language teachers to correct mistakes (therefore this should probably be 

done while the learner is still constructing his/her story)[13]. 

 

According to O’Neille [14], “An important challenge in urban science education is finding ways to engage all 

students in the learning of science”. To encounter this challenge and cultivate a sense of ownership, O’Neille 

engaged science-stream students of a New York secondary school in SCDV projects. The first project was taken up 

by a group of five sixth graders and then the practice continued for over three years with two groups of students 

making three documentaries. Surveys and ethnographic methods were used for investigation. During the video 

creation, the students conceived ideas, scripted storyboards, selected soundtracks, and directed all the footage.  

Though the research was initiated with the intent of examining how students perceive and use science in their 

everyday lives, as the project matured, students were able to answer a number of questions and the emergent main 

concept was the students’ need for ownership of both, the project as well as science information. Data was 

collected from semi-structured interviews, participant observations, project field notes, teacher reflection notes, 

and student work. It was concluded that students took greater ownership as learners when participating in video 

projects. Ownership came up as an emergent theme of O’Neille’s which was not emphasized so far as an important 

feature of SCDV projects.  

 

Henderson et al. [6] of Monash University, Australia, worked on a government project, to “identify the 

effective, sustainable and embedded use of ICT” across various curriculum areas to demonstrate how it might 

improve educational outcomes. The project involved a case study with six schools from different states. From 

these six sites, 11 effective strategies were identified and the pedagogical approach used to achieve objectives was 

SCDV projects. They concluded that SCDV project supported enquiry based learning in varied areas including 

literacy, math, scientific enquiry, social studies etc. and significantly improved the quality of students’ work as it 

encompassed a cyclical process of performance and reflection. The nature of DV production, “afforded a sense of 

authenticity to students who also demonstrated increased learner autonomy” [6]. The limitation was that the key 

questions could not be pursued due to lack of available data. Hence, the authors suggested further research 

particularly on the role of technology in enabling a shift in teacher self-perception and pedagogy.  

 

By the beginning of the present decade, the benefits of SCDV projects were well documented in the world of 

academia and the benefits were acclaimed not only by the researchers and tutors but the curriculum designers as 

well. Hafner and Miller [2] conducted an exploratory study on the syllabus design and implementation of English 

for Science and Technology course at a university in Hong Kong in 2011. The participants were science students 

of undergraduate level. The course synthesized elements of project-based learning and a framework for 

multiliteracies to develop a strong learner autonomy focus. The key course component was a student-centered 

digital video project in which learners created and shared a multimodal scientific documentary. Diverse 

technologies and Web 2.0 platforms (including YouTube and Edublogs) were integrated into the project in order to 

to highlight the potential of technology rich learning environment to make suggestions for best practice. The 

findings confirmed that students took advantage of the technological environment in order to exercise high degrees 

of autonomy. The researchers argue that students capitalized on the DV project because it engaged them in 

multimodal media and online environment which they considered meaningful. Students found authentic universal 

audience to showcase their creativity via online platforms. The proposed suggestions are: “language educators may 

draw upon the architecture of such spaces in order to design opportunities for autonomous learning in formal 

contexts” [2]. Student autonomy was the focal point of Halfner and Miller’s study which was later stressed by 

other researchers in the ICT field too. 

 

Extensive research on SCDV is conducted in the area of teacher training. Killi, Kauppinen and Laurinen’s [15] 

study, examined pre-service teacher students’ learning experiences while engaging in multimodal literacy practices 

and using ICT, together with learning of the course content on digital literacy. DV creation was used as a study 
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method with the aim of empowering prospective teachers to use digital and multimodal literacy practices in their 

own teaching. Thirteen students from the Faculty of Education participated in the course. The students were 

assessed on the videos created in small groups. The students were expected to convince a pedagogical target group 

on the usefulness of a teaching method or need for a reform. The instruments used to collect student feedback were 

questionnaires and written self-evaluations on their learning. The students reported that multimodal literacy 

practices broadened their notion of texts and literacy. The authors recommend a prolonged intervention that can 

offer teacher students with experiences on creating knowledge with varying digital tools.  

 

Another study in the field of education was conducted by Xu, Park and Baek [16].It was a quasi-experimental 

study to examine the effects of DS on writing self-efficacy on 64 undergraduate students of National University of 

Education, South Korea. Participants were divided into two groups: one created stories in a virtual online 

environment-Second Life; and the other created stories offline. The findings revealed that the technique of DS can 

be used effectively to teach writing and students were able to think critically, work collaboratively and improve 

communication skills. However, it was noted that virtual DS was more effective than offline DS. This is one of the 

studies that differentiates it with others in comparing offline and virtual DS and gave an added dimension to the 

practice of SCDV. 

 

According to Kearney [17], the value of DV tasks has been espoused by numerous researchers and learning 

design for expert-generated videos have been developed but there is a dearth of pedagogical frameworks for 

facilitating learner-generated DVs. Abundant data were collected through Schuck and Kearney’s study on various 

stages of SCDVs in 2004.Then,Kearney carried out another qualitative research in 2008, investigating the potential 

of SCDVs where he explored varied aspects of DV tasks in teacher education. Drawing data from two studies, 

review of literature and collaborative reflection among subject and pedagogical experts, the paper describes the 

development of a learning design for SCDV and issues were raised relating to future iterations of the design. After 

Robin (2008), it was Kearney who emphasized the need for a theoretical framework and took it up further in his 

next study [1]. 

 

As a continuation to the study mentioned above [17], Kearney, along with Jones & Roberts [1] introduced a 

beta generic learning design, including a LAMS-based template for SCDV projects- Ideas Videos or iVideos in 

Sydney, Australia. These advocacy-style short videos are designed “to evoke powerful experiences about educative 

ideas” [18].The authors describe a learning design representation and an associated pedagogical planner for a 

teaching approach. The design emerged by drawing on data from Kearney’s previous study on teacher education. 

The guidelines are adopted from Wong et al. [18] who provided the rationale and discussed guidelines on group 

learning strategies, feedback procedures and the teacher’s role. A case study was conducted on 33 volunteer pre-

service elementary education students and their tutors from two classes in two successive years (2010 and 2011) on 

the title ‘Current Issues in ICT in education’. The pre-service teachers followed the pedagogical framework 

provided by Kearney [17].They concluded that “iVideo tasks are accompanied by unique pedagogical challenges, 

so guidance is needed on aspects such as teacher roles, peer learning structures and assessment procedures” and 

suggested more discussion on design-based pedagogies which shed light on features of different genres of DV 

tasks. The researchers used a pedagogical planner for their iVideos, thus strengthening their work on the theoretical 

aspects of SCDV integration. 

 

Greene and Crespe [3] analysed the perceived value of college student created videos as a tool for enhancing 

the student learning experience in 2012. Two undergraduate business courses comprising accounting and 

marketing course were examined at a North-Eastern state university in United States. Marketing students created 

videos as part of their grade assessment while for the accounting class it was an optional extra credit assignment. A 

mixed method approach was adopted .Qualitative responses were collected on students’ experience with video 

creation. Descriptive statistics were gathered to assess student satisfaction and appreciation for the video creation 

experience. The results indicate a positive response from students who created videos. The students appreciated the 
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video experience and found it relevant, entertaining and helpful in reinforcing concepts taught in class. This study 

was unique in its approach since it purely aimed at enhancing student experience and was successful too.  

 

EFL is one of the most creative fields of teaching and learning and DS has found a natural home there. Reyes, 

Pich and Garcia [19] investigated the efficacy of DS in a didactic sequence to work on linguistic routines like 

greetings and leave takings. The participants were the first year students from the Faculty of Education at the 

University of València, Spain. The twofold aim of the project was: to improve the students’ ability to adapt their 

language skills to specific situations that arise in daily interaction, and to design a didactic sequence that included 

DS as a pedagogical tool. The researchers designed a didactic sequence comprising a range of workshops. The 

sequence ended with the students’ final project which was a digital story of what they learned. The final production 

“highlighted a clear improvement in the use of linguistic routines, as well as in the use of more complex structures 

and of varied expressions used to open and close a conversation” [19].The other promising features of DVs that 

emerged include motivation, and cooperation among students. However, this study emphasizes the role of the 

teacher at every step of the way with workshops being arranged throughout the course which is in contrast to other 

studies such as Hafner and Miller’s [2] and O’ Neille’s [14] which stress learner autonomy. The authors 

recommend for other scholars to generate more didactic sequences based on their model. 

 

Jarvinen and Jarvinen’s [20] study was conducted on first year neuroscience students of Emannuel College, 

Boston. A total of 257 students were divided into three cohorts: i) Conventional Approach (CA)with 55 students 

where traditional lectures and web based animations were used; ii) PowerPoint Approach(PPT) with 175 students 

who completed a group PowerPoint project in addition to the conventional approach; iii)Digital video Approach 

with 27 students who produced a video describing neurotransmission as an additional supplement to PPT. The 

project resulted in a better understanding of the neurological process at multiple levels, as defined in Bloom’s 

revised taxonomy, when compared to students who were taught using traditional approach. A high level of 

confidence in the ability to apply this knowledge in later classes was noted.  The authors concluded that this 

practice offers a high degree of flexibility in teaching difficult concepts and can be incorporated in higher level 

courses which has been stressed by researchers like O’Neill [14].This study established benefits of SCDV in 

another complex field, i.e. neuroscience.  

  

Having understood the power of SCDV in developing students’ language skills, motivation, cooperation, 

autonomy and related study skills, the author conducted an exploratory study on her students [21].The study 

focused on the design and implementation of SCDV project on 57 Engineering students opting to study English for 

Communication, a module offered to the third semester students during Spring, 2013. The practice was introduced 

as a course requirement and was an assessed assignment with 20% weight The aim of the project was to orient 

students to the ethics of advertising; develop research and presentation skills; develop language skills and 

collaborative skills; enrich vocabulary; and enhance creative thinking skills. The students created short 

commercials on products decided with the mutual consent of the group members and due approval from the tutor. 

Some groups used their own cameras and the group members themselves acted while the others created videos 

through pictures using ‘Moviemaker’ and other such programmes. The students produced excellent videos. The 

project culminated in a written report and a presentation where students shared their experiences and showed their 

videos. Some of them later published their videos on Youtube. Student questionnaires, focus group interviews, 

online forum , teacher’s journal and observers’ comments were used to assess the practice. The project received 

exceptionally positive response from students as well as observers though there were minor issues with some 

groups such as time management and non-cooperative team members.  

5. Concluding Discussion 

A comprehensive review of the studies establishes the fact that integration of SCDV and DS in teaching and 

learning has positive outcomes. In most of the cases, students appreciated their experience and found it relevant, 
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entertaining and useful for understanding and reinforcing concepts taught in class. From the teachers’ end also the 

practice has been appraised positively with a mention of numerous benefits including: learner autonomy, 

collaboration, motivation; digital literacy; conceptual understanding; language development; critical thinking; and 

collaborative skills, provided technologies are sustainable. However, there are some downsides also, though very 

few researchers have reported these, which include: student difficulty in producing original work; intellectual 

property issues; assessment problems; correction of mistakes for language teachers (Bran, 2009)[13], technical 

glitches; group clashes and scheduling conflicts [21].To improve upon the existing practice, TPCK framework 

needs to be adapted to the suitability of course content for enhanced outcomes(Robin,2008)[4].In addition ,to 

develop enthusiasm among teachers, support technologies need to be consistent and training on ICT use might be 

required in some cases.  
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Abstract 

Based on the many advantages related to openness, flexibility, stability and licencing freedom, free software programmes are 

becoming more and more appropriate in the field of info-doc. The question that we present here refers to how we can use free 

software programs in the scientific management of documents and archives especially for special events such as elections in 

Tunisia after the revolution of 2011? What are the most important characteristics in common between this software and 

archives and records management? 

The software that has been used in this area called “Greenstone” and digital electoral resources that we developed in this study 

show that these free systems, despite everything that surrounds them from obscurity to the level of the economic model and the 

level of development, are only able to answer the problems of the principle of access to information as well as save documents 

in the long term as an essential community development and to preserve the memory of the people. 

In this study, we are trying to advance the history of free software systems, their advantages, their economic model and the 

context of their emergence in libraries and information centres. We also provide an example of the use of this type of software 

in both the documentation and management of the experience of elections in Tunisia, this unique experience that came after the 

revolution of 2011. 

Keywords:free software; records management;digital document; economic model of  free software;Greenstone 

Within the framework of the development of the project management of digital libraries and documents, the tools 

and software programmes for processing and dissemination of information are more than essential. Among these 

software solutions, we can mention, in principle, two main categories: private software (or proprietary) and free 

software (open source). The latter have triggered, in recent years, the attention of many institutions and users thus 

providing the best way to reconcile the individual interests and collective efficiency [1]. 

We can talk about the interest in these products from two points of view: the first element is linked to the economic 

and the second is linked to the structural aspect related to the evolution of the computer industry. In the field of 

information, there is an increasing interest in these types of software for different reasons that are specifically 

related to the nature of this area; and perhaps the most important causes relating to the permanence and 

accessibility of such documents. We can also talk about the other technical reasons going in the same direction, 

especially when we know that almost all the information centres are computerized and thus raise the following 

points: 

- Renewed documentary information system presents itself every 5-6 years either because it no longer fits 

the needs of the institution or because the owner has disappeared;  

- The modus operandi of information centers is not static, and is, therefore, always in constant search for 

technological innovations that can bring added value to the work [2]. 

This confirms that the open solutions (free) fully meet the technological changes imposed in the libraries at the 



 Abderrazak Mkadmi 

© Elsevier Publications 2014   2 

level of the purchase price , especially at the level of the fundamental issue relating to the deportation of data 

which have become easy thanks to free access to source code software and the ability to adapt to the needs of 

users. 

Based on the many advantages related to openness, flexibility, stability, and licencing freedom (although the term 

is not entirely true), the free software systems enjoy today with an interesting experience supported by the services 

offered by Web 2.0 which encourages and facilitates the exchange of experiences and ideas through collaborative 

work techniques such as social networks, blogs and wikis, etc. 

The problematic we ask here refers to how free software devices can answer the concerns of information’s 

specialists related to the management and quick, wide and secure access of the different electoral information flow 

as well as the long-term preservation and what are the most important characteristics in common between these programs 

and archives and records management? 

 In this study, we are trying to advance the history of free software systems, their advantages, their economic 

model and the context of their emergence in libraries and information centres. We also provide an example of the 

use of this type of software in both the documentation and management of the experience of elections in Tunisia, 

this unique experience that came after the revolution of 2011. 

1- Brief history of free software 

The first companies of computer manufacturers such as IBM and Digital Equipment Corporation (Digital 

Equipment Corporation) had experience in the formation of groups of users, in such contexts where there are 

neither ways of training nor the resources to do so, and therefore the exchange of experience was the basis of their 

work. Informatics software at that time were not a source of income compared to equipment and supplies and thus 

sharing the source (source code), and changes to the software were not happening without effect on the image of 

the product and not on its revenues. This situation continued for a long time and the exchange of software was 

developed more and more in professional and academic circles, supported by the UNIX project  until the early 

seventies (1970). Besides, there have been laws to achieve competition in the area urging the manufacturers to 

define prices for the software on the unit, allowing the emergence of the so-called software publishers after fifteen 

years with the advent of IT (Information Technology). Thus recorded early eighties restrict access to source 

software by manufacturers and involve software in the work subject to copyright (copying in software has been 

outlawed). These software systems, which are found in constrained conditions are becoming the norm and the 

other was a mutual freely incorporated into other commercial products and become closed. 

In 1983, Richard Stallman, a researcher at the Artificial Intelligence Laboratory at the Massachusetts Institute of 

Technology, established the GNU project (GNU), which aims to install monitoring system which is in configured 

to UNIX  and ensures upgrading software programmes  non-viable for  exchange or sharing. Then he founded the 

company in parallel to support this project, called the Free Software Foundation (Free Software Foundation). The 

objective behind the establishment of the copyright, which guarantees the right to sharing software, and the result 

was the emergence of GNU General Public License (GPL: General Public License), the first free license also 

called "copyleft " (freedom to modify, study, distribute, and delete, but not to make the software monopoly). The 

invention "copyleft" was intended to maintain the software license under certain laws that prevent any possibility 

to make them less free when traded. 

In 1997, a new concept in the world of software emerged with regard to the "open source".  The purpose of this 

designation was to get away from the idea of  "free" derived from the word "free", which was not perfectly 

matched to aim it through free software. This new direction for the open source movement was scary in the 

beginning of the investors "who believe in this movement political struggle against the largest software publishers" 

[5], but managed to insert the free software in the world of money and the software industry. In 1998, it appeared 

under a new label, "OSI Approved" from "Open Source Initiative" (Open Source Initiative) Created by Steven 

Raymond and Bruce Barnes. 

2- What is free software? 

The introduction of a specific concept of free software is not as simple as we might think. The ambiguity of the 

term comes mainly from the word "free" which can be confused with the "free right " or " Free" and even "from 

the public domain". In computer language, at least three concepts are evoked when we think of "freedom". The 

first is the concept of "freeware ", which means that the software is freeware and commercial redistribution is 
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prohibited. The second concept associated with "experimental software", which aims to develop software under the 

free distribution but is limited in time or in jobs and keeps the full version not free. The third concept, software that 

relates to the public domain, which is software that have expired rights. The common denominator between these 

three types is the lack of access to the source by the users [BER 05]. 

To these three concepts, Richard Stallman added another term called " free software " or "open source", which 

focuses on the liberation of the source code and free cost, even if " free software "were in essence free despite the 

fact that there are some " packages " have prices (especially for Linux distributions) that contains the CD-ROM 

and manual and sometimes the number of days of training and assistance [BER 05]. 

According to the Free Software Foundation, four fundamental freedoms should be available in the software even 

consider it free and open:  

- The freedom to run the program, for any purpose (freedom 0).  

- The freedom to study how the program works, and to adapt it to your needs (freedom 1).  

- The freedom to redistribute copies so you can help your neighbor (freedom 2).  

- The freedom of the software development and deployment of changes and developments for the benefit of 

everyone (freedom 3).  

All of these freedoms must be accompanied by the right of access to the source code as a basic condition which is 

irreversible. 

3- Free software and intellectual property 

No one today can ignore the fact that software is a product which can be manufactured and marketed 

independently of the physical environment (we mean mainly computer, knowing that there are other rules that 

material can software be incorporated) in which we use the software, however, the software is a product which has 

special quality. In terms of cost, the big part regards to development not to redistribution of production, as is the 

case for other traditional industrial products. In terms of the nature of the product, the software is considered a 

technology rather than a traditional commercial product, and thus the way of its marketing is not traditional 

because the product itself is not for sale, only the right to use by license is for sale. " So it makes sense that 

software is different from the technology of production in terms of compensation, as well as in terms of the 

protection of intellectual property " [1] . 

In another context, the software also differ from other commodities in the market in terms of the path of 

production, which resembles rather to homogeneity and the order of the logical components in the context of 

information processing and not in the context of the production of products . In this context, Richardson [RIC 97] 

distinguishes the four main features in the software industry: 

- The marginal cost to use technology: whatever the number of users, the cost of software development 

remains the same; 

- A high rate of innovation: this explains the decrease in the validity period of the products; 

- The effects of the network: software is useful only in the context of  its use with other products; 

- The role of standards: the software is not functional only in association with the logic of compatible 

technological environment. 

In the context related to issues of intellectual property of software, we mention two solutions which are not 

mutually exclusive [1]: standardization and free access to the source code of the software. The first solution 

answers the question regarding the interoperability of technologies and represents a tool for coordination within the 

industry, thus blocking the establishment of concentration and dominant positions. The second solution is based on 

free software in its approach to the sharing of knowledge and aims to develop the supply of software products by 

the fact that everyone gets involved in the construction of the group.  

4- Free Software and economic model 

Free software, as a cooperative organizer, had evolved with the Internet. In fact, the number of users, individuals 

and companies, continues to increase. This organization of the "free" production has become a real competitor for 
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the private production, despite the difference in logic. "This success depends undoubtedly on taking seriously into 

account the needs of users and good management of standardization process" [1].   On the Internet, many free 

applications are made available on a large scale unmatched level of use (Apache, Sendmail, PHP, Linux, etc.). All 

of these tools have become standards in the world of computer engineering as well as in the field of knowledge 

management. 

Based on the above, we can say that the Internet has played a catalytic role not only in the development of free 

software, but also in the outsourcing of IT systems and the need for productive play a big role in this trend. The 

model of free software has changed the depth of the relationship between publishers, distributors and service 

companies, which led to the birth of a hybrid companies (based on the deployment and distribution of software and 

its integration in a manner addressed to the service economy) [4] . Publishers ‘income derived from the needs of 

standardization requested by users, while revenues of distributors come from training and support service and 

service companies’ income come from installation and integration of software and services. 

Faced with this profound change in the relationship between the various stakeholders in the software, we can 

identify some of the economic models based on what the methods of marketing offers to its customers by 

professionals [4]. These models "reflect in the model of their sales all or part of the professional characteristics of 

the value chain of "free- form": 

- Publisher model (dual license or asynchronous licenses) ; 

- Model value-added distributor; 

- Model ASP (Application Service Provider); " Application Service Provider "or" service provider on the 

Internet"; 

- A form of value-added services; 

- Hybrid model integration. " 

Insofar as the first model on the publisher is concerned, it includes new "liberal" actors such as what is the case for 

the publisher of MySQL and old who have changed their economic models. This model aims to develop a standard 

model available to the user, where the latter does pay only the new versions for a period of up to 12 months in 

extreme cases. During and after the new version out, older versions have to be published. Publishers revenues 

come from services produced: maintenance, support, resale and assistance, to name but a few. 

The second model, the value-added distributors, these last live from selling physical media (CD-ROM and 

documentation ) of their operating system in large quantities, as well as training and technical support. 

Concerning the third model on ASP application services provider, we find companies that offer, according to a 

strong demand in the market, information technology services and operational applications, especially in the form 

of rental or subscription of users through the Internet primarily via HTTP. Free form helps these companies to 

reduce infrastructure costs. 

The fourth model includes value-added services companies including consulting, training, engineering, and so 

forth. Relying on a wide range of tools derived from the free form and the experts participating in free societies. 

Finally, the hybrid integrator model, we find providers that federate offers products and offers services to 

customers while ensuring the consistency of all offers. Revenues from these providers come from the resale of 

technologies and services implementation for customers. 

5- The context of the emergence of free software in libraries and information centres 

The information managers are forced to follow different evolutions that considerthe document as an object of work 

and accelerate more and more with information technology. Since the advent of the first documentary databases, 

we can talk about content management, dematerialization of documents, published online, syndication resources, 

collaborative work, and so forth. 

These technological developments have affected everything that has to do with the document holder, place of 

access, structure, treatment and how to create and access. Furthermore, the object that confronts such technological 

developments which is the digital document has completely changed the traditional practices of collection 

development, preservation and access. Indeed, the research questions and sorting information is no longer the 

exclusive domain of information specialists, but rather the general public [5]. Increasingly, we are witnessing more 

and more convergence of the information professions: archivists and librarians are called today to share the same 
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practices and bring in their expertise. They "are now faced with the need to adapt their missions to the increasing 

production of dematerialized documents and their direct access via the internet" [5]. 

In addition to this convergence in practices and know-how, we can also observe a convergence in technologies and 

the convergence confirm more information job. These technologies are expected to resolve common issues related 

to the dematerialization of information and support, long-term preservation of documents and ensuring their 

usability, processing and structuring of information, and provision of document readers, etc. It is in this context of 

job convergence through professional practices and technologies that are developing open source software in 

libraries and informational environments in general. These software systems offer flexibility, low cost and a high 

degree of standardization. They "appear in the eyes of information professionals as iconic tools of technological 

innovation" [5]  

6- The use of free software in the archive Tunisian electoral process  

Tunisian elections are an important event not only at the political and social level, but also at the level of records 

management and archives sector. These election have formed a real revolution at the level of our perception to 

information systems and document management, which the sudden and speed process of which raised many 

questions about how to keep up its procedures and keep all the documentation that came with the electoral process 

as a national treasure and the memory of the first free and fair elections in Tunisia to future generations. The 

problem posed is how to archive such extraordinary events that resemble to the wars, floods, and this brings us to 

the need to develop prior plans to records management (contingency plans) and map to sites of documents 

production and clear signs of vital documents . 

6.1 The selection of the system  

The choice of software for document management in any organization is not an easy or simple process. It must be 

subject to identify objective measures. In addition to that, it must be preceded by identifying needs and 

understanding the general context and identifying all types of documents and determine the vital documents, 

including the knowledge of all stakeholders in the process of the document in and out of the institution. The 

process of converting documents or paper files to digital documents generally includes material preparing of 

documents, scanning, indexing and quality control, but for us it must also include the process of digital archiving , 

which aims to " preserve the information that has probative and legal value. This archiving has two main 

objectives: maintain the probative documents in the context of administrative controls, and being able to produce 

legal facts which will be used as authentic documents in the case of conflict "[6]. 

The choice of the system must be in accordance with a set of specific criteria which are generally related to 

openness, security, and transparency, and to unify and support the various formats. These standards are often 

available in the free software which shares a similarity with information services on at least three levels: 

- The ability to adapt and evolve; 

- Free access to information for all; 

- The culture of participation and giving. 

After studying Offers Free Software specialized in document management, we have selected Greenstone software 

specialized in the management of digital resources and collections [7]. This software was established within the 

scope of the digital library project in New Zealand at the University of Waikato. This system is considered part of 

the family of free open source software and has been developed and distributed in cooperation with UNESCO and 

the Human Info Society to form digital collections and published them on the Internet (Intranet , Internet), or 

otherwise off-line (CD-ROM). This system provides interesting features in the area of documentation and archives 

like full-text indexing and based on metadata associated with documents , and a variety of options in searching and 

browsing , and management of various file formats such as : HTML, PDF, DOC, RTF, e-mail , and the full text , 

plain text , PPT , images, audio , video. It also provides the potential for expansion and adaptation in line with the 

new requirements as well as the integration of different collections, even though organized differently. 

6-2 Establishment of information system 

The main purpose of archiving the electoral process is to keep the vital documents, namely those that "provide 

continuity or recovery operations, rights and obligations during or after a period of crisis and whose disappearance 

(...) would have serious consequences and irreparable" [8] . For the Independent High Authority for the Elections 

(ISIE), it was not difficult to locate essential documents which somehow are particularly sensitive, strategic and 
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unique documents. We quote here four examples:  

- The minutes of voting and sorting have, alone, the election results;  

- The minutes of meetings of members of the central authority and regional bodies that contain all the 

decisions for the elections; 

- Lists of voters and especially that of unregistered and whose names do not appear in the lists from the 

database of voters; 

- Records of electoral law that contain the answers to all changes in the lists of registered and at the election 

results. 

Using software Greenstone, we were able to digitize and develop a database containing five collections accessed 

through a common interface Greenstone (Fig.1). These collections related to documents of the Independent 

authority of elections concerns: 

- A press review paper containing 7742 items published on the ISIE, members of the ISIE and political 

parties between March and November 2011: It is a journalistic summary of  60 Tunisian newspapers;  

- A review of online news containing 671 documents published between August and December 2011;  

- All legal documents (21 documents) relating to the establishment of the ISIE, its powers and procedures 

of the electoral process;  

- Audio-visual records (67 records) for 8 radios and 2 television channels containing interviews and 

discussions with the President or members of the ISIE;  

- All minutes of voting and sorting of all polling stations different constituencies within the country and 

abroad (about 9000 minutes of three pages of A3 format). 

 

 

Fig. 1: Main interface of digital collection of ISIE (Greenstone) 

 

All these collections, especially those that were on paper, were scanned in PDF format and then converted to 

PDF/A format (Fig. 2). This format allows us to preserve the formatting of the document (fonts, images, graphic 

objects ...) and whatever the application and platform used to read it. PDF/A is now an international archival 

standard (ISO 19005 standard) for optimizing the hardware and software independence and self-documentation. 
 

Fig. 2: Research interface of documents in PDF format 
It should also be noted that all integrated documents into Greenstone are indexed through the standard Dublin Core 

metadata while enabling the full-text indexing. 

If the experience of elections in other countries did not pose particular problems, the situation is completely 

different in Tunisia: several anomalies in the presentation of election results have been reported, prompting some 
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users say that the election results were falsified. This is partly due to incompetence at the presentation of electoral 

data and secondly distrust installed in all Tunisian overlooked Tunisian elections as all the past elections before 

October 23, 2011 were falsified. Our answer to this problem is to establish an open scanned probative value 

documents of election results (Fig. 3): minutes of voting and sorting and summary tables of votes established by 

assembly centers access results in different constituencies. 

 

Fig. 3 :  Collection of minutes of sorting and voting 

The research of the vote results could be done by the minutes ‘code that represents a unique identifier and 

composed by regional authority code, followed by the code of the delegation, followed by the code of the vote 

office, and finally followed by the number the room where the voting took place (Fig. 4). 

 

Fig. 4 : Research of vote result by minutes code 

Conclusion: 

With the participation of many volunteers and improvements with virtually no cost, free software programmes 

benefit from several advantages that can make a number of vendors of proprietary software envious. They are more 

reliable because they contain fewer bugs not to mention the fact that their more transparent source codes make 

them less greedy in terms of computing resources [9]. In addition, the strengths of free software do not lie in the 

fact of not paying a license, but in the flexible product that we can complete, modify and adapt to their needs. It is 

in this context that free software devices are undergoing an impressive growth in the world of libraries. Relations 

between librarians and vendors have moved from an unequal relationship to a service relationship. Free software 

and librarians share the same principles: information sharing and culture of giving. Both parties have open access 

and the values of intellectual freedom. Support free software in a library is the symbol of social equity and the 

distribution of knowledge. 
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Abstracts 

It is becoming increasingly difficult to ignore the influence of the internet on the attitudes of young people. Certainly, having 

the ability to communicate with a large number of people online may increase the possibility of practicing cyber bullying or 

being a victim of such practices. This study aims to explore the extent to which young Omanis are experiencing cyber bullying 

with a view to finding ways to counter this phenomenon. To achieve this aim, an online questionnaire has been distributed 

among young Omanis. The results indicate that young Omanis are not highly involved in cyber bullying activities. This study 

will contribute to the assessment of how technology is used in Oman and will attempt to provide clear guidance as to how to 

counter and prevent the expansion of the negative effects of new technology. In particular, it hopes to ‘raise the flag’ and 

highlight the importance of spreading awareness of the danger of being dragged into virtual communication that might lead to 

cyber bullying, which in turn might lead to undesirable psychological and social consequences. 
 

Keywords: Cyber bullying; Internet negative activities; online harassment. 

1. Introduction 

Nowadays, young people are surrounded by and are active participants in a wired and wireless IT-enabled 

world. Increasingly, they are using their mobile phones and other portable devices to access the internet and to 

interact with one another [1]. This high involvement of young people in online activities increases the possibility 

of experiencing many digital issues, one of the most significant being cyber bullying. 

Cyber bullying is often described as entertainment; youngsters might just want to have a bit of fun, so they use 

technology instead of face-to-face [2]. McQuade III et al. [1] argue that cyber bullying represents a transformation 

in traditional bullying methods that are continuing to change along with the digital technologies, which are 

radically changing our world in many ways. That is, cyber bullying can occur through electronically-mediated 

communication [3]. In fact, television news and newspapers reported that cyber bullying experiences among young 

people are on the rise [4]. 

Undoubtedly, youngsters who are quickly becoming social computing experts and who have created online 

digital content are also more likely to report being cyber bullied [1] which means that this problem is growing side 
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by side with the increasing use of technology. Significantly, the nature of new technology makes it possible for 

cyber bullying to occur secretly, to spread rapidly, and to be extremely difficult to get rid of, once posted on the 

internet [5].  

This research aims to study the extent to which young Omanis are experiencing cyber bullying, to increase 

awareness about it, and to suggest appropriate solutions and recommendations to counter and prevent it. 

Many studies have been conducted to investigate the cyber bullying phenomenon. Although the literature covers 

a wide variety of such studies, this review will focus on four major themes. These themes are: (1) the types of 

cyber bullying, (2) the extent to which young people are experiencing cyber bullying, (3) harm resulted from cyber 

bullying, and (4) solutions and recommendations to counter and prevent cyber bullying.  

This paper has been organized as follows: the following section provides the literature review on cyber bullying. 

Then, Section 3 describes the methodology of the study. Section 4 analyses and discusses the results of the study. 

Section 5 concludes the study.  

2. Literature Review 

“Bullying” is an aggressive, intentional act or behaviour that is carried out by a group or an individual 

repeatedly and over time against a victim who cannot easily defend themselves. However, ‘cyber bullying’ is the 

act or behaviour in which the aggression occurs through modern technology such as the internet, via computers or 

mobile phones [6]. Further, Tokunaga defined cyber bullying as any behaviour performed through electronic or 

digital media by individuals or groups that repeatedly communicate hostile or aggressive messages intended to 

inflict harm or discomfort on others [3]. In point of fact, Campbell  states that cyber bullying is a phenomenon that 

young people seem to be increasingly using to harm others [7]. 

Most early studies of cyber bullying were focused on explaining the different types of cyber bullying. 

Obviously, there are different types of cyber bullying based on the specific medium that is used, such as internet 

versus mobile phone bullying, or applications such as instant messaging versus email bullying [8]. In the same 

way, Campbell demonstrates that bullying can occur through email, text messaging, chat rooms, mobile phones, 

mobile phone cameras, and web sites [7]. On the other hand, it is clearly stated by Smith, P.K., et al. that phone 

calls and instant messaging are the most frequent types of cyber bullying [2]. 

Many researchers have stated that approximately one-third of undergraduate students have reported having been 

stalked over the internet. Moreover, they have received text-based name calling, and the use of rude language and 

personal attacks have been discovered in computer-mediated communication environments [5]. 

Several surveys have been conducted in order to explore cyber bullying issues. In 2002 a survey was conducted 

in Britain which showed that one out of four youngsters aged between 11 and 19 has been cyber bullied. Another 

survey carried out in New Hampshire, USA in 2000 found that about 6% of young people had had the experience 

of being harassed online. Furthermore, cyber bullying is becoming an increasing problem among school-age 

children in Australia, with 11% of Australian students identifying themselves as cyber bullies and 14% as victims 

[4]. Additionally, a survey conducted in Canada reported that a quarter of young Canadian internet users said that 

they had had the experience of getting messages telling hateful things about others [5]. 

Undoubtedly, young people who experience cyber bullying will suffer different kinds of negative consequences. 

Generally, having the opportunity to connect and share information online goes along with opportunities to be 

harmed or to harm others online [1]. Besides that, Smith, P.K., et al. investigate the difference in impacts of 

traditional and cyber bullying by explaining that distributing abusive images of the victim widely in the peer group 

would have a much stronger negative impact on the victim than traditional bullying [2]. Many young people have 

experienced sexual harassment over the internet [5]. Furthermore, several children and teenagers have reported 

experiencing harm, both psychological and physical, after being bullied through electronic devices [3]. Hence, 

countering and preventing cyber bullying must be taken seriously in order to control and prevent its possible harm. 

Cassidy et al. suggest some solutions to prevent cyber bullying: (1) setting up anonymous phone-in lines; (2) 

developing programs to teach people about cyber bullying and its effects; and (3) punishing people who participate 

in cyber-bullying [9]. Smith et al. report that the most popular strategy youngsters advocated for cyber bullying 
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was avoidance: “blocking messages or identities, or changing one's email address or phone number”. Furthermore, 

the cyber bullying victim can tell someone in order to get help [2].  

A major practical step to counter and prevent cyber bullying is to increase awareness among young people, 

since many of them are not aware of the varied potential of mobile phones and the internet [2].  

 Cassidy et al. recommend that educators, academics, policymakers, and legal specialists should develop 

effective policies and practices to counter the problem of cyber bullying [9]. Certainly, the use of technology must 

be used appropriately. Thus, teachers and administrators must be knowledgeable about the extent to which cyber 

bullying is occurring and its various forms in order to develop appropriate preventative and intervention strategies 

to ensure the safety of all students [5].  

As indicated earlier, cyber bullying should be included explicitly in school anti-bullying policies and anti-

bullying materials, and in teacher training materials for anti-bullying work, and guidance should be provided for 

parents, children and young people [2].  

In brief, young people’s involvement with each other on the internet is part of their everyday lives. The usage of 

mobile phones and the internet has become completely uncontrollable among young people, even though it could 

cause real harm to them. Cyber bullying is one of the most significant ways of harming young people. This study 

will therefore carry out a detailed exploration of this phenomenon.  

3. Research Methodology  

This study investigated the cyber bullying phenomenon among young people in Oman. Generally, the research 

aims to fulfil the following five objectives: 

1. To assess the extent to which young Omanis are engaged online.  

2. To identify the most targeted media for practicing cyber bullying. 

3. To analyze the extent to which young Omanis are experiencing cyber bullying. 

4. To identify the harm done to young Omanis by cyber bullying. 

5. To provide recommendations to counter and prevent cyber bullying. 

A web-based questionnaire was conducted to achieve the objectives of the research. The questionnaire was 

divided into five sections: demographics, the extent of online involvement, cyber bullying experience, solutions for 

cyber bullying, and feedback. A total of twelve closed questions and one open-ended question were included in the 

questionnaire. The sample of the study was 96 young people, 27 male and 69 female from Sultanate of Oman.  

4. Findings and Discussion 

After collecting the data through the online survey, it was analysed to investigate the cyber bullying 

phenomenon in Oman. Table 1 shows the participants' general information. 

Table 1: Respondents Demographic Data 

Category Percentage (%) 

Gender  

Male 28 

Female 72 

Age  

17 years or less 5 

18- 24 years 77 

25 years or more 18 
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Although the aim was to have an equal number of male and female respondents, it is apparent from this table 

that there are more female respondents than male respondents. The majority of respondents (77%) are aged 

between 18 and 24, which indicates young people of college age. 

According to the first objective of this study, which is assessing the extent to which young Omanis are engaged 

online, it was found that 48% of respondents spend only 1-5 hours per week using the internet. However, 28% of 

them spend 6-10 hours and 24% of them spend 11 or more hours per week using the internet. This result shows 

that the majority of young people in Oman are highly engaged online, the time spans varying.  

On the other hand, when we asked them about the media most used to access the internet, 80% of them replied 

that they access the internet through their mobile phones, whereas 20% are either using their personal computers or 

their school, college, or work computers. This percentage gives an indication of the increasing involvement of 

mobile phones in young people’s lives. 

Regarding the extent to which young Omanis are experiencing cyber bullying, the majority of respondents 

(93%) commented that they have never practiced cyber bullying on others and only 7% have bullied someone 

online. However, 34% of young Omanis have been bullied online whereas approximately 66% have never been a 

victim to cyber bullying. In order to link these results with the religion aspect, participants were asked whether 

they thought that religious beliefs could influence attitudes towards refraining from, or practicing, cyber bullying. 

84% of young Omanis agreed that religious beliefs were a significant factor that could help to prevent such 

practices, while only 16% disagreed with this statement.  

In order to identify the most targeted media for practicing cyber bullying, respondents were asked to state 

through which media they had experienced cyber bullying. 67% of respondents answered that social media sites 

are the most targeted media for practicing cyber bullying. This could be because on social media sites there are a 

huge number of diverse people who can participate in cyber bullying activities. In addition, 18% said that emails 

are used to bully others online. However, only some people (12%) said that mobile applications are a good tool for 

practicing cyber bullying activates.  

Regarding the harm that young Omanis might incur from cyber bullying, about 45% have suffered 

psychological harm and 24% have suffered from social harm. Surprisingly, the respondents pointed out that they 

had never suffered from financial or physical harm because of cyber bullying. 

When asked about their suggestions regarding what actions to take to avoid becoming a victim of cyber 

bullying, their answers were as follows: 

 Do not reply to unknown senders (36%) 

 Do not share private information with others online (27%) 

 Be careful about any communication that you do not trust (27%) 

 If you feel that you are being targeted, inform the IT security at your institute (3%) 

 Others (6%), for example, stop using any social networking site. 

The following are some suggestions to counter and prevent the expansion of cyber bullying: 

 Put in place appropriate rules and regulations to punish people who are caught practicing cyber 

bullying (66%) 

 Conduct a national campaign to raise awareness about cyber bullying and its negative side effects 

(19%) 

 Set up anonymous phone-in lines (6%)   

5. Conclusion 

The purpose of this study was to explore the extent to which young Omanis are experiencing cyber bullying and 

to provide solutions to counter and prevent this phenomenon. The most obvious finding which has emerged from 

this study is that cyber bullying has a low penetration rate in Oman, and that religious beliefs have a positive effect 

in reducing young people’s involvement in cyber bullying. 

Many of the respondents indicated that social media sites are the most targeted media for practicing cyber 
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bullying activities. Furthermore, the harm most experienced from cyber bullying by young Omanis is of a 

psychological and social nature. Respondents listed a number of solutions and suggestions to counter and prevent 

cyber bullying. 

This study is expected to increase the awareness of young people regarding this issue when they use these new 

technologies. Furthermore, parents, academics, and policy makers should take the phenomenon of cyber bullying 

into consideration in order to prevent young people from bullying or being victims of such practices. 
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Abstracts 

Catastrophe road accidents are a cause of fatalities. Emergency alert system helps to reduce fatalities from road accidents by 

diminishing the response time of helpline responders. This paper concerns the Smartphone based Intelligent Black Emergency 

Alert Technology (I-BEAT) system that is based on a wireless technology “ZigBee” and web services which will alert 

healthcare units and precisely to the emergency support system that monitors and maps the location and status of emergency 

resources, including area hospitals, ambulances, and rescue teams. 

Victims who are found at the scene with fatal injuries are classified as priority (Black) in the alert system and hence black 

emergency notification is aerated for them. Routing victims of fatal accidents to the nearest emergency centers such as police 

station, health clinics, fire service centers etc., giving the thorough location of the incidence spots. This will bring quick 

response and rescue of misfortune victims eventually saving life threats and assets in short span of time. 

Keywords: ZigBee, smartphones, emergency support system,mobile based  services,alert system,information technology,accelerometer 

 

1. Introduction 

Emergency never comes with prior intimation and in real world scenarios, detecting such emergencies & reporting 

them is real challenge. “The Global Road Safety Report 2013” of WHO has also proclaimed 30.4 deaths per 

100,000 persons [13] in sultanate of Oman. This report sets sultanate of Oman on third position after Iran (34.1) 

and Iraq (31.5) in the entire Eastern Mediterranean constituency [14]. 

 

Twelve per cent of the road accidents in the Sultanate turn out to be fatal, an average of one death in every 10 road 

accidents, according to the recent statistics released by the National Centre for Statistics and Information 

(NCSI)[15].Unfortunately more than half the victims are in the economically active age group of 25-65 years and 

perhaps bread winner of their family.  

 

This paper proposes to apply the competence of  I-BEAT(Intelligent Black Emergency alert technology) system 

which may be deployed in smartphone .I-BEAT system is supported by Microcontroller which is equipped with 

mailto:abasant@mcbs.edu.om
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Vibration sensor(accelerometer), Micro electro mechanical system(MEMS) sensor, inertia switch and ZigBee.. 

ZigBee is a wireless sensing technology based on electromagnetic signal detection [6], [1].The expected benefits 

for emergency medical care with ZigBee technology are: 1. positions of healthcare workers and patients are known 

at all times via constant long-distance detection; 2. emergency alarm messages from patients can be received by 

healthcare workers at any time and any place via smartphone. Black Emergency alert technology(I-BEAT) system 

which will record and report emergency in real time using a medical sensor technology “ZigBee” are expected to 

give smartphones increasing opportunities to be used for medical purposes, thanks to its light weight and 

portability[2], [3], [4], [7]. Car accidents are a leading cause of fatalities [12]. Black Emergency Alert Technology 

(I-BEAT) System can play a vital role to save lives and economize time to reach emergency responders [10], 

[5],[11].The main advantage and strength of the new system comes from the Mobile Web Services technology that 

would be used in the system[8]. This technology can overcomes any problems of interoperability between systems 

running different applications based on different programming languages on different platforms [9]. 

2.  Problem Statement 

 Person in emergency will not be in position to inform rescue team on fly and wait for their help; perhaps he/she 

attempts to escape if they are conscious and know about emergency. More dangerous situations occur when person 

is unconscious or not able to take action against emergency for example physically handicapped person or old age 

citizen who can’t step down immediately from emergency place.  

 

3.  Proposed Idea 

 
The current alert system gets failure and does not work if any of the following occurs at the time of the crash: 

1. The Link or smartphone is disconnected or damaged 

2. The Link and smartphone are not connected via Bluetooth 

3. GPRS signal is delinked during crash 

4. Broken mobile signals to upload details of the accident. 

 

We are proposing the real time system which reports emergency automatically and also records the sufficient data 

like person in emergency, location, time and type of emergency and communicate this message to outside world 

with help of wireless channels which will record and report emergency in real time.  

 

4. System Architecture & Methodology 

 

As shown in Figure 1, proposed system is based on following mechanisms.   

a) Electronic sensor equipped with ZigBee 

b) Smartphone with designed software  

c) Cloud server as Data storage system. 

 

4.1 Crash Detection  

 

1)  When the vehicle meets accident then vibrations are sensed by vibration sensor (accelerometer) and MEMS 

sensor will start up the process.  

2) Then the PIC Microcontroller will activate the Smartphone and will trigger in emergency and transmits the data 

over ZigBee communication.  

3) Smartphone sensor detect phone acceleration. 
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Fig:1  Block Diagram of Vehicle Accident Automatic Detection and Remote Alarm Device 

 

4) I-BEAT software enabled Smartphone decides the appropriate channel to send this emergency signals along 

with other information like person in emergency, location, time and type of emergency to respective cloud server 

over GPRS or text message to emergency help line number or satellite call, respectively. 

 

5) 3G/4G connection transmits accident details.(The Smartphone will send the message “ACCIDENT 

OCCURRED AT FOLLOWING LOCATION LONGITUDE=1728.8919,N LATITUTE 7835.6888E DATE:01-

12-12.” ). The smart phone and GPRS modules are interfaced to the PIC microcontroller using serial 

communication. All the components are interfaced precisely so that the accident detection and alert message 

sending are fully automated, so that the warning time is reduced significantly.  In this latitude and longitude values 

will be taken through the GPRS module by using Smartphone and sends the message to the registered mobile 

number of health centres and cloud server. 

6) GPS will be used as a positioning system aimed at helping emergency service centre to find location of victims. 
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7)  The cloud server /on line server will decode the received text and images with the Java API, references, and 

predefined database. 

8)The cloud server will send an   automated SMS to pre-set emergency contact person or health care services 

indicating the current location of the user and keep uploading current location to the online server. 

 

9). Sever keeps updating information and notifies authorities and emergency contacts. 

 

10) The rescue team reaches the site of the accident with the help of the location given in the message.  

 

11) Victims are carried to emergency health centres within a "golden hour". 

 

4.2 Methodology 

 

A. ZigBee 

 

Zigbee is one of the most widely used transceiver standard in wireless sensor networks to support low power 

monitoring and controlling devices. ZigBee communication is precise one at low cost, easily available with smart 

phones and have good coverage of 30 to 100 meter range. 

 

B. Electronic Sensors( Vibration and MEMS) 

 

Electronic Sensors (Vibration and MEMS) will be placed in observation areas which consist of sensor and 

microcontroller. Whenever the accident occurs the vibrations are sensed by the vibration sensor and these signals 

are given to the controller through the amplifying circuit.  

 

C. Microcontroller Unit:  

 

Deployed electronic sensors with microcontroller will triggers in emergency and transmits the data over ZigBee 

communication. Inertia switches are used to detect the accident and if in case there are rolls over of the car the 

angle of the rolls over is detected by the Micro electro mechanical system (MEMS) sensor and it is given as the 

input to the controller for further processing. 

 

D. Accelerometer:   

 

Accelerometer is a vibration sensor which is used to record the vibration.  A smartphone based on board sensor is 

used to detect the forces and accelerations pertaining to a vehicle accident. Smartphone in vehicle experiences 

same acceleration as vehicle but in case of serious collision vehicle experiences large acceleration. 

 

E. Smartphone/GPRS /GPS Modem 

 

GSM network is utilized to send the location of accident where the modem is controlled by microcontroller. 

Deployed electronic sensors with microcontroller will triggers in emergency and transmits the data over ZigBee 

(short range protocol), whereas the smartphone which is in range of sensor (30 to 100 meters depends upon ZigBee 

class) will work as receiver of this data and responsible to record it, this software on smart phone is also 

responsible for uploading that data along with other information like identifying current location tracked via 
GPS. 
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F.  Accident detection Algorithm 

 

 

Case study:    When a fast-moving car hits a stationary objects (e.g. wall, pole, road divider, parked vehicle…..) 
Step 1: Apply Newton’s Second Law to trace the net force intricate in the crash. 

Force = mass of car x acceleration of car 

Ex:       850.5 kg x 550 m/s^2 = 467,775 Newton (N)   

The car exerts a force of 467,775 N on the stationery object, which is roughly equivalent to 550 times the 

car's weight.                                                   OR 

Force = Δp/Δt    Where Δp = change in momentum 

(Note: The Δ symbol is called "delta," and represents change) ,Δt = the time it took for the change to occur  

Step 2:   apply Nilsson Kinetic laws to calculate the effect of a change in the average speed on a road on number of 

injury crashes. 

 LO2 = LO1  

Where 

n=2 if there is minor injury crashes, n=3 if there is severe injury crashes, n=4 if there is fatal crashes 

With LO2 being the number of injury crashes after the change in speed, LO1 being the number of injury 

crashes before, v1 being the average speed before the change, and v2 being the average speed afterwards.  

The same formula could describe the effect on the number of crashes with severe injury, but not to the power 2, but 

to the power 3, and its effect on fatal crashes was to the power 4. 

 

Step 3:  The net force involved in the crash 

If the net force involved in the crash is >= 500 && <800 times the vehicle's weight 

Then   n=2 

If the net force involved in the crash is >=800 && <=1000 times the vehicle’s weight    

Then n=3 

If the net force involved in the crash is >1000 times the vehicle’s weight    

Then n=4 

 

G.   I-BEAT System 

 

Smart phones in range are installed with special designed software (I-BEAT) supposed to collect that data 

transmitted by sensors and record for further use. I-BEAT is also responsible for transmitting the same data along 

with other information like person in emergency, location, time and type of emergency (1.roll over 2.Minor Crash 

3.severe crash 4. Fatal crash) to respective cloud server over GPRS. The concept of cloud server is nothing but the 

Government or private agencies or any public rescue teams who voluntarily responsible for handling such type of 

emergencies in state. 

 

 The alert signal input will be firstly recorded by I-BEAT enabled Android smart phone.  

 The signal will be verified and recognized by the Android applications by using the Android API and Java 

API. A recorded text will be generated and send to the cloud server or Android applications depending on 

the command.  

 The cloud server will decode the received text with the Java API, references, and predefined database.  

 The cloud server will send an   automated SMS to pre-set emergency contact person indicating the current 

location of the user and keep uploading current location to the online server. 
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Fig 2: Technique references related to implementation 

 

-  

 

4.3 Application Flowchart 

 

The Flow Chart of the system is shown in the figure 3. It shows the system is initialized on power ON. When the 

system is detected to be abnormal, it is confirmed that the accident has occurred. The vibration/acceleration of the 

vehicle is detected to confirm the cause of the accident. As soon as the accident is detected the buzzer (alarm) is 

ON. The switch is scanned first; if it is a minor accident then the switch is ON so that messaging is terminated. If it 

is a major accident, the inertia switch remains OFF and the message is sent automatically to the rescue team after 

the location is detected by the GPRS. 

 

Figure 3 explains about the data flow in application. As shown, initialization and pairing between the sensor device 

and Smartphone is done at first level. Both devices are in standby mode and listening to their particular signal to 

catch and report emergency. Sensor device is supposed to detect emergency first and then transfer the ZIGBEE 

signals to Smartphone. These signals are noting but the emergency type codes. System will have some set of 

predefined emergency type code, like – 1 for roll over, 2 for minor crash, 3 for severe crash, 4 for fatal crash etc. 

Once Smartphone get emergency code via ZIGBEE, it fetches the location details with help of GPS on handset. As 

collective information is has, try to send this emergency in three different ways. 

 

IF GPS is available and active on set  

  THEN send the location of victims on cloud server. 

IF telephone network is available  

  THEN send text message to emergency help line. 

IF neither GPS or GPRS nor telephone network available for use  

  THEN make satellite emergency call. 

 

An alternate condition is given by pressing a switch, in order to interrupt the flow of sending the message in case 

of no casualty; this will help to save time of medical rescue team and unnecessary alarming which creates havoc in 

such unusual conditions. 

 

Alert 

signal 
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Fig.3 Flowchart of I-BEAT Application 

In case the smartphone gets damaged due to fatal accidents then NFC and Black Box enabled smartphone allowing 

emergency support team to see, among other things: 

 The last known location of their mobile users or their location at a specific time.  

 The mobile users nearest to another mobile user.  

 The mobile user nearest to a specified address.  
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5. Conclusions 

I-BEAT applications currently in existence, and being developed, have tremendous potential to overcome the 

problems of lack of automated system for accident location detection. Consequently, the time for searching the 

location is reduced and the person can be treated as soon as possible which will save many lives. We actually 

identified the possible technical gaps and dealt with them. Therefore, the platform operates optimally in order to 

reduce the golden hour of arrival when every micro-second counts. 

This paper, proposes an automated alert system based on mobile web services to detect the net force involved in 

vehicle crash with a stationary objects (e.g. wall, pole, road divider, parked vehicle, etc.). 

 

In future more emphasis can be given on its detailed testing and enhancing it further, if required. 
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Abstracts 

The identification of mental disorders is crucial and very broad. The aim of this paper is to present the implementation of soft 

computing for classifying the mental disorders types. Multi-Layered Perceptron, Self-Organizing Feature Map and Neuro-

Fuzzy Logic approaches are designed and implemented for classifying mental disorders types. The proposed classification 

approaches are used to determine whether a sample (text or speech) is generated by a mentally ill person or an ordinary one. 

The proposed approaches illustrated clearly that most of the mental categories are identified and classified appropriately. The 

proposed Multi-Layered Perceptron achieved accuracy of ninety-nine percent and Self-Organizing Feature Map achieved 

accuracy of seventy-nine percent in the classification phase for predicting the desired output. While the Neuro-Fuzzy Logic 

presents approximation techniques based neural networks to find the suitable parameters of a fuzzy system. 

Keywords: mental illness; softcomputing; text classification; haelth care;unsupervised learning; fuzzy system 

 

1. Introduction 

Mental disorders or mental illnesses involve psychological or behavioral patterns that are usually associated 

with distress or disability, which are not part of the natural evolution of a person or culture. Problems and disorders 

include depressive (DEP), psychosis (PSY), behavioral (BEH), alcohol use disorder (ALC), drug use disorder 

(DRU), self-harm/suicide (SUI) and others. Generally, mental disorders can be defined generally through a 

combination of features that reflect the feelings of a person or his actions and explain his thinking and perceptions. 
The rapid development in information technology and the significant growth in data transfer needs extensive 

studies to achieve better progress in classification, data analysis and data extraction [14].  

The researchers face new challenges in order to overcome the rapid rise in health care costs faced by the 

community. They attempt to discover new and innovative techniques through the use of information technology 

that help to find efficient and inexpensive solutions. [5].The implementation of artificial intelligence techniques in 

health care problems can help to diagnose diseases and assess treatment outcomes [19]. Soft computing (SC) is 

referring to the approaches of calculation that discover approximate solutions for satisfying real-world problems 

[21]. The SC relies on the use of the neural networks, fuzzy logic, and support vector machines. The main 

objective of SC is simulating human capacities such as learning, thinking and problem solving, etc. Recent 
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developments in the field of information technology and the use of soft computing techniques have helped to 

develop effective automated diagnostic systems [13, 12].  

In spite of the great challenges, the use of artificial intelligence techniques can help in developing effective 

solutions to many medical problems. The most qualified methods for learning from the rare data are using the 

artificial neural network. The purpose of this paper is to design and implement a text classification model for 

mental illness using a multilayer perception neural network. Neural networks have specific features like massive 

parallelism, uniformity, generalization ability, learnability, trainability and adaptively. These features motivate 

researchers to approve neural networks based solution in solving problems. Neural approaches have been 

implemented effectively in many applications such as image processing, NLP, speech recognition, pattern 

recognition and classification tasks [3,17].Professional psychiatrists work hard consciously and unconsciously to 

investigate the language of their patients with the intention of identifying patterns, and use these patterns to assist 

in building an obvious clinical diagnosis [20]. Clustering is the process of separating data into groups that have 

similar features. Clustering is one of the significant themes of research that demonstrates important successes in 

many fields of research such as statistics, pattern recognition and machine learning [14]. Most machine learning 

techniques necessitate having labeled samples in the training phase. Nevertheless, obtaining labeled samples is 

very limited [5]. 

2. Mental Health Background  

The Medilexicon's medical dictionary defined the mental health as "emotional, behavioral, and social maturity 

or normality”[16]. It is all about how we think, feel and behave. Mental health care is important at every stage of 

life, from childhood and throughout adulthood.  The term “mental illness” generally refers to a wide range of 

mental disorders that can be diagnosed by a health care professional [16]. The Mental disorder is growing to be one 

of the foremost problems in our society [2]. The World Health Organization anticipated that the world’s leading 

disability will be mainly caused by the depression by 2020. Depression is "a mental state or chronic mental 

disorder characterized by feelings of sadness, loneliness, despair, low self-esteem, and self-reproach; 

accompanying signs include psychomotor retardation (or less frequently agitation), withdrawal from social contact, 

and vegetative states such as loss of appetite and insomnia [16, 18]. The Mental illness can attack persons during 

teenage years and young maturity. All ages are susceptible to this illness, but the young and the old are especially 

vulnerable. Services for people with mental illness problems are different from one country to another, but mainly 

through welfare programs funded by governments, public and private hospitals [9]. The general and separate 

psychiatric hospitals are introducing in-patient services.  There are also community-based services that provide a 

range of services such as clinical based, mobile follow-up services and treatment. Despite significant achievement 

in mental health in some countries is still a lot be completed for addressing the burden of mental disorders which is 

identified in the World Health Organization and World Bank’s Reports. The exploration of mental health fields are 

increased as a result of an increasing in the number of persons who has or attacked by any type of mental illness. In 

addition, the extensive collection of information and publication dealing with different features of mental health 

illness is increased for finding solutions to a wide range of problems [9, 7, 18]. 

3. Soft Computing Paradigms 

Soft Computing (SC) is computing techniques which utilizes the real world problems and provides lower cost 

solutions. It is mainly consisting of the following techniques: neural networks, fuzzy systems and evolutionary 

computation [11]. The three techniques of soft computing differ from each other in the way they function and time 

scales of operation which they embed a priori knowledge. The Neural networks implements numeric computations, 

which used to identify the learning and generalization conditions of a problem. Fuzzy systems are implemented in 

a linguistic framework which use to handle linguistic information and then performs approximate reasoning. 

Nevertheless, the evolutionary computation techniques are powerful methods for searching and optimizing the 
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results. Many researchers all over the world used soft computing techniques to discover solutions for various 

problems in the modern scientific society applications [11, 12, 13]. The significant directions of soft computing 

applications are implemented and performed into knowledge representation, learning methods, path planning, 

control, coordination, and decision making. Moreover, the SC can be significantly implemented in the following 

areas: The biometrics systems, the bioinformatics systems, the biomedical systems, the Robotics applications, 

Vulnerability analysis. Furthermore, SC is performed successfully in Character recognition, Data mining, Natural 

Language Processing  (NLP) , Multi-objective optimizations ,Wireless networks, Financial and time series 

prediction ,Image processing ,Toxicology ,Machine control ,Software engineering ,Information management, 

Picture compression, Noise removal and Social network analysis[15,7] ,etc. The implementation of Biometrics 

systems which used to identify and verify of people according to their biometric properties such as speech, face, 

iris, fingerprinted. While the Bioinformatics systems are used to study and analyse molecular biology like complex 

structures of proteins, which was not possible using any other technique due to their very large size. And 

biomedical systems are used to identify the occurrence of diseases and diagnosis which help doctors to make 

decisions.  

3.1. Neural networks 

A neural network is considered as a data processing technique that maps an input of a stream of information to 

an output stream of data. Artificial Neural Network is a powerful data-modelling tool, which can perform complex 

input/output relationships either linear or non-linear.  The most popular ANN techniques are Multilayer perceptron 

(MLP) and Self-Organizing Feature Map (SOFM). ANN has a number of features that can encourage scientist to 

implement Neural Network design themes in different applications. The most important features are massive 

parallelism, uniformity, learning and training ability, generalization ability, and adaptive ability [11, 12].  NN are 

comprised of three processing neurons, input, hidden and output. They connected together using weighted links. 

The architecture of NN is the organization of neurons into layers and the connection pattern within and between 

layers, it is illustrated as ‘R-S1-S3-S3’, which means that the input layer comprises of R inputs and connected to 

next layer which called “hidden” layers. This network has three hidden layers S1, S2 and S3. The weights of input 

and hidden layers determine when each hidden layer is activated. The hidden layers are in turn connected to 

“output layers”. This architecture has one output layer S3. The transfer function and weights of each neuron it 

should be defined. The training process is used to adjust the weights of the NN to ‘match’ set of samples (training 

set).  The SOFM is one of the most popular network architectures. SOFM is used for data visualization which 

helps to represent a multidimensional data into lower dimensional spaces. The differences between the input vector 

and all neurons vectors are calculated as follows in equation 1: 𝐷𝑖𝑗 = |𝑋𝑙 −𝑊𝑖𝑗| = √(𝑥1 − 𝑤𝑖𝑗1)2 +⋯…+ (𝑥𝑛 − 𝑤𝑖𝑗𝑛)2   …1 

The Best Matching Unit (BMU) is the winning node whose weights vector is the most similar to the input vector. 

Consider k1 and K2 are indexes of the winner-neuron, then BMU=D(k1,K2) = mini,j (Di,j) , which will adjust of the 

weights vectors of the winner and all the adjacent neurons. The neighbour-hood function is used to determine 

neighbour-hood of a neuron, as shown in equation 2:    ℎ(𝜌, 𝑡) = exp( 𝜌22𝜎2(𝑡)) …2  
The distance of the winner-neuron(𝜌) is computed as shown in equation  3:    𝜌 = √(𝑘1 − 𝑖)2 + (𝑘2 − 𝑗)2  …3 

The topological neighbour-hood function is modified frequently use the Mexican hat (h (ρ, t)) as illustrated in 

equation 4 : ℎ(𝜌, 𝑡) = 𝑒𝑥𝑝 (− 𝜌2𝜎2(𝑡)) (1 − 2𝜎2(𝑡) 𝜌2)…4 

Then weights of all the neurons are updated as presented in equation 5: 𝑊𝑖𝑗(𝑡 + 1) = 𝑊𝑖𝑗(𝑡) + 𝛼(𝑡)ℎ((𝜌, 𝑡)(𝑥𝑙(𝑡) −𝑊𝑖𝑗(𝑡)) …5 
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where α(t) is the learning rate function. Finally, the weight vector of the winner-neuron or its adjacent are updated. 

On other hand, usually the back-propagation learning algorithm is implemented in MLP for propagating the errors 

through the network.  The error correction learning ei (n) is defined as in equation 6:      ei (n) =di (n) – yi (n) ...6 

The gradient descent learning is performed for adapting each weight in the network as performed in equation 7:   

(n)x(n)ηδ(n)w1)(n  w jiijij  …7   

where the local error )(ni  is computed from ei(n) at the output PE. The constant step size is  . 

 

3.2. Fuzzy systems 

Fuzzy systems are suitable for the uncertain or approximate reasoning function that their behaviour can be 

clarified based on fuzzy rules and it can be attuned by tuning the rules. It is proposed by L.A. Zadeh [21] .The 

fuzzy sets methods are appropriate for reasoning the linguistic modes of natural to human. Thus, it is used the 

concept of crisp sets which is expressed by the quantifying propositions. The robustness and flexibility of data is 

implemented by removing the sharp boundary between members and non-members for a group. The human 

experiences and preferences are implemented as Fuzzy logic via membership functions and fuzzy rules. The Fuzzy 

membership functions have different figures based on the preference and experience. The fuzzy set of a 

membership function of an input variable is mapping a universe of discourse into the interval    [0, 1]. Let X is a 

nonempty set, and then the membership or containment of X in a fuzzy set is “A” which decides an attribute 

membership function μA(x) ∈ [0, 1]. It is mathematically expressed as in equation8:    𝑨 = ∑ (𝛍𝐀(𝒙𝒊)𝒙𝒊 )𝒏𝒊=𝟏  …8 
The resolution of a fuzzy set “A” is defined by the α-level set. The crisp set “Aα” is containing all the elements of 

the universal set U. The crisp set is calculated as:   

 Aα={xi∈U|μA(xi)≥α},α∈[0,1] .  And if Aα={xεU\μA(x)>α}  then Aα is called a strong α-cut. The level set of fuzzy set 

“A” is a set of all levels α ∈  [0, 1] with distinct α-cuts is illustrated as:    Λ𝐴={𝛼|𝜇𝐴(𝑥)=𝛼,𝑥𝜖𝑈}.   
The support SA ∈ [0, 1], of a fuzzy set A is described as in equation9: 𝑺𝑨 = {∑ (𝛍𝐀(𝒙𝒊)𝒙𝒊 )𝒏𝒊=𝟏 :𝒙𝒊𝝐𝑿∀𝛍𝐀(𝒙𝒊) > 0}   …9  
All the constituent elements whose membership values are equal to unity is called the core (CA) of a fuzzy set “A” 

is defined as:  CA = {xiϵU|μA(xi) = 0}  , while the bandwidth (BWA) o is expressed as BWA = {xiϵU|μA(xi) ≥ 0.5}. 
3.3 Evolutionary computation  

This computation technique employs numerous search and  optimization algorithms such as genetic 

algorithms (GAs), genetic programming (GP), evolutionary strategies (ES), and  evolutionary 

programming (EP). Most of these evolutionary algorithms are characterized  by a population of trial 

solu tions and  a collection of operators to act on the population. Genetic algorithms (GAs) are 

evolutionary computing, adaptive and  robust multi-point search and  optimization procedures based  the 

principles of evolution and  natural genetics [11]. The GAs was first introduced  by Holland  J. in early 

1970's and  developed  by him and  his students. The idea is created  from monitoring how the evolution of 

biological creatures derives from their constituent d eoxyribonucleic acid  (DNA) and  chromosomes. 

Since, an analogy can be implemented  with a mathematical problem made up of several parameters. 

Essentially, the GA it is an optimization techniques that creates a new generation of the population for 

ind ividual input objects by implement a suitable fitness function. Chromosomes are combined  or 
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mutated  to create new ind ividual objects. The selection, crossover and  mutation are used  as fitnest 

function and  analogues of naturally occurring genetic operations [6, 4]. 

4. Mental health and soft computing 

Many researchers discussed and implemented different approaches to the mental health problems. They 

implemented ANN, Fuzzy systems, statistics techniques for identifying the figures of mental illness. Imianvan a.a. 

& obi j.c. [10] They proposed Neuro-fuzzy inference procedure for analyzing the medical diagnosis of Bipolar 

disorder employed by physician. Neuro-Fuzzy Logic performs approximation techniques for finding the parameter 

of a fuzzy system.  Jabar & Mabruk [13] designed and implemented a neural network system based multi-layered 

perceptron for classifying transcribed text/speech samples and identifying the mental health illness. The proposed 

system helps to determine if a text/speech sample was generated by a person with mental health problems. The 

classifications of mental illness such as schizophrenia are very broad and difficult; thus, the data mining and 

clustering techniques are used for achieving desired practical results and task-relevant diagnosis. The proposed 

system demonstrated a high accuracy of (99%). Mabruk & Jabar [13] classify the transcribed text/speech samples 

based on Self-Organizing Feature Map (SOFM) approach. They designed and implemented a classifying system 

for determining mental disorders. The NeuroSolution software is used to implement the unsupervised Artificial 

Neural Network. The proposed classification system is given evidence that all the categories of mental illness are 

identified and classified appropriately. The proposed SOFM achieved accuracy of (97 %) in the classification 

phase for predicting the type of mental illness. In C. R. S. Lopes & et. al. [6] a common mental disorders (CMD) 

factors are analyzed using Multilayer Perceptron (MLP) technique which is trained with Simulated Annealing 

Algorithm. For the sake of optimizing both architectures and weights simultaneously Simulated Annealing is used 

which help to identify the variables with higher frequency of the mental disorders. Experiments proved that the 

years of schooling are frequently associated with CMD by 89.29%. Mabruk and Joachim [1] implemented a text 

mining techniques based a clustering for determining psychiatric problems. The proposed system aims to identify 

the speech samples that generated either by person have mental illness or not. The proposed technique is achieved 

an accuracy of (92%) and precision (87%) and moderate to low recall. Gal Kazas & Michael Margaliot [20] 

proposed an algorithmic approach for visualizing the topology of mental disorders based on self-organizing 

features map (SOFM). The SOFM is trained for producing a two-dimensional map of 27 high frequently figures of 

mental disorders. The symptoms associated with the disorder are represented by an 82-dimensional input vector. 

The distinct clusters of mental disorders are presented using a map of features. Each cluster contains disorders that 

are similar to each other, and different from other clusters. They provided a clear method to visualize the topology 

of mental disorders. 

5. Data collections 

For the sake of testing the proposed methods [12, 13, 14, 15, 1], two hundred messages were used which they 

are randomly selected from "sci.psychology psychotherapy" and "sci.philosophy". The header and signature of the 

information was removed from the text messages for the sake of anonymity [1, 14]. The two newsgroups are 

nominated cased on the prior discourse ideas in psychotherapy including the diagnosis and the contents which 

normally must be dissimilar. The classification assignment is hard since the topic area of the two newsgroups is 

closely similar that cross-posting can occur. The experiments were performed using 200 text files comprising the 

original messages and their replies. A pre-processing technique is performed on the text samples to produce the 

binary encoding. The output of encoding stage will use later as an input for neural network because the raw data 

cannot be used directly as inputs to the neural network. Therefore it needs to be converted into digital forms. 

However, the inputs of the network are transcribed speech samples in binary forms. And, the output will determine 

whether the transcribed speech samples have been written by someone who has mental illness or not. This is done 

by searching the text for key symptoms of mental illness [1, 14, 21]. The experiments under taken were used the 
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clustering techniques in order to extract the task-relevant diagnostic group from psychiatric reports. The 

experiments were done to determine the main nine clusters symptoms of mental illness (ADHD), attention deficit, 

disorder, hyperactivity, apprehensive, deranged, psychotherapy and none of them).  Usually the reports are 

included of the patient’s information (personal and historical), referral information, in addition to a description of 

indicators and a psychiatrist’s proposition on treatment recommendations. The data set is divided into three sets, 

the training data set which is used for the training of the network. It is used to produce the best neuron weight for 

generalizing the network. The experiments were used about 500 data sets for the training process [12, 13, 15]. The 

second data sets is the cross validation which is used usually to determine the errors in a test data set in 

comparisons with the trained data. The experiments used about 400 data sets for cross validation process.  And the 

third set is testing data which is used to determine the best network performance. For the purpose of testing the 

network performance, the experiments test about 71 pair of data sets.  The weights of best network are 

automatically saved during the training phase and it is loaded into the network before the testing process starts. 

6. Comparison of mental health techniques 

  In order to obtain accurate results of the comparative study should succumb to the same testing conditions and 

data. As a result of the lack of available data on psychiatric, most of the researchers resort to the use of data to be 

collected individually, which is an obstacle for getting this data to be used in testing by another researchers. Table 

1 shows the results of the comparative study between a number of researchers [1, 6, 12, 14, 15]. Results in Table 1 

clearly show that the use of neural networks [12, 15] gives better and faster results even in cases where the data are 

very few. Moreover, these methods use a little data to get the desired results, which represents important methods 

for testing some cases of diseases with scarce data. 

Table 1. The results of the comparative study between numbers of researchers 

 

 

 

 

7. Conclusions 

The high incidence of mental illness and associated costs to health care providers has led to increased research 

into features that reduce the risk of mental disorder.  Despite all these efforts, still the exact causes of many mental 

illnesses are undecided. Many Researches has established for determine the mental illnesses correlate with a 

number of chronic physical health conditions such as high blood pressure, diabetes, and HIV/AIDS, which results 

in higher cost to the health system [13, 10]. The present study aims to identify mental illness through the analysis 

of texts, in a series of computer based experiments. The current work used the same data text set as used in related 

studies [1, 13, 14, 15]. This is only to test the approaches in same environment and under the same conditions. In 

[13, 15] they designed and implemented SOFM network to analyze transcribed test/speech samples of patients, 

thereby determining if any of the newsgroup messages were written by people who had a mental illness or not. 

Nine figures of mental illness were analyzed and implemented  (O1 is ADHD , O2 is attention O3 is deficit , O4 is 

disorder, O5 is hyperactivity , O6 is apprehensive, O7 is deranged, O8 is psychotherapy  and O9 is none of them).    

Nevertheless, the robustness of the machine learning classification and clustering is significant which has been 

shown that the SOFM network [15] is reliable and achieved accuracy of (97%) in classification of the input text. 

Besides, MLP approach [12] achieved an accuracy of (99%) in comparison with other methods [1, 6, 14]. The 

proposed neural approaches [12, 15] use a few number of data sets to complete the classification process and train 

a network which is useful in experiments with rare data.  In [10] the researchers are presented a hybrid Neuro-

 Jabar [12] Joachim [14] Mabruk [1] Lopes[6] Jabar[15] 

Methods NN-MLP SVM SVM NN-MLP NN-SOFM 

Data size for training  20% 100% 100% 100% 40% 

Accuracy 99% 80% 92% 89.29% 97% 
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Fuzzy Expert System which assist diagnosis of Bipolar disorder based onset of symptoms. This system implements 

a set of fuzzy data set unified into neural network system which is gives mare precise result in comparison with 

precious approaches. Finally, despite all the success, but the researchers mentioned there is a need to increase the 

number of research to explore the causes of mental illness and its relationship to the outer circumstances. 
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Abstracts 

Lung cancer disease is one of the leading causes of death among men in developed and developing countries. Its cure rate and 

prognosis depends mainly on the early detection and diagnosis of the disease. An analysis report by World Health Organization 

(WHO) shows that, 7.6 million deaths occurred by cancer every year. In order to conserve the life of the individuals who are 

endured by the lung cancer disease, it should be pre-diagnosed. So there is a demand of pre-diagnosis method for lung cancer 

disease which should provide superior results. In this manuscript we illustrate a process to classify the microarray gene 

expression data based on their tissue sample types using data mining and image processing techniques. The proposed lung 

cancer pre-diagnosis system is a combination of Feed Forward Back Propagation Neural Network grouping with Statistical 

Approach and Fuzzy Inference System. The ultimate objective is to solve the drawbacks in dimensionality reduction as they 

have a direct impact on the robustness of the generated fuzzy rules. Consequently, the goal is to generate fuzzy rules based on 

dimensionality reduced data. Then the risk factors and the indications from the dimensional concentrated dataset are given to 

the Feed Forward back Propagation Neural Network to accomplish the training process. In the testing practice, more data are 

given to the trained fuzzy system to finalize whether the given testing data envisage the lung disease perfectly or not. 

 

Keywords: Data Mining, Feed Forward Back Propagation Neural Network, DNA Microarrays, Cancer Diagnosis; 

1. Introduction 

 

Lung cancer is the one of the leading cause of cancer deaths in both women and men. Its cure rate and prognosis 

depends mainly on the early detection and diagnosis of the disease. There are two foremost types of lung cancer. 

They are small cell lung cancer (SCLC) or oat cell (NSCLC) cancer and Non-small cell lung cancer. Every type of 

lung cancer cultivates and multiplies in dissimilar ways, and is should be handled in different way. If the cancer has 

characteristics of both categories, it is entitled as mixed small cell/large cell cancer. Non-small cell lung cancer is 

more familiar than SCLC and it commonly cultivated and multiplies more leisurely. SCLC is roughly associated 

with smoking and multiplies more speedily and form huge tumors that can multiply broadly throughout the body. 

They often start in the bronchi close to the middle of the chest. Cancer is usually diagnosed by investigating the 

cells using a microscope. Imaging tests like computerized tomography (CT) help in representing the possible 

presence of cancer by depicting an abnormal growth of tissue. The problem with this is that a medical image such 
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as CT scan or MRI cannot show all the patterns and information for a particular type of cancer or subtypes of 

cancer. Another method used by Doctors is called biopsy. Biopsy is done by surgery. Doctors take a sample of the 

tissue that is understudy. This sample is then examined with the help of a microscope. The appearance of normal 

cells is uniform; they are organized in order and are of equal size. Cancer cells are different than normal cells. They 

are in dispersed order, their sizes are different and they are not structured well. Issue in this method is that a doctor 

with his naked eye and a microscope cannot remember a large number of patterns of the disease. The need is to 

automate this process to make the cancer diagnosis efficient and fast with the use of state of the art technology. 

 

1.1. Genes and their importance in Cancer Diagnosis 

Genes provide very valuable information which can be used to study any disease in depth. Study of genes from 

a cancer patient helps us diagnose cancer and differentiate between types of cancer. It also helps in separating the 

healthy people from the patients. Genes contains infinite patterns that cannot be recorded manually using a 

microscope. DNA Micro Arrays are used to study the information obtained from Genes.  

 

1.2. DNA Micro Arrays 

DNA microarrays are the latest form of biotechnology. These allow the measurement of genes expression 

values simultaneously from hundreds of genes. Some of the application areas of DNA microarrays are obtaining 

the genes values from yeast in various ecological conditions and studying the gene expression values in cancer 

patients for different cancer types. DNA Microarrays have huge potential scientifically as they can be useful in the 

study of genes interactions and genes regulations. Other application areas of DNA microarrays are clinical research 

and pharmaceutical industry [1]. 

1.3. Data Retrieval from DNA Micro Arrays 

Gene expression data is retrieved from DNA microarray through Image processing techniques. Data for a single 

gene consists of two intensity values of fluorescence i.e. Red and Green. These intensities represent expression 

level of gene in Red and Green labeled mRNA samples. Image of a microarray is scanned. This image is then 

processed through image processing techniques [2]. 

2. Related Works 

       Kiran et al. [4], have surveyed the various Neural Networks that have been used in successful classification 

of medical data for various disorders. Examples include -Feed Forward Neural Network, Radial Basis Function 

(RBF) Network, Kohonen self-organizing network, Fuzzy Neural Network, Probabilistic Neural Network. For the 

successful detection of Lung Cancers, various methods have been surveyed. They are as follows: To perceive the 

lung cancer in its premature stages Hopfield Neural Network (HNN) and Fuzzy C-Mean (FCM) clustering 

algorithm were used for segmenting sputum color images. HNN showed better classification result than FCM, and 

it flourished in extorting the nuclei and cytoplasm regions. Nevertheless FCM unsuccessful in extorting the nuclei, 

as a substitute it detected only part of it; and was not sensitive to intensity variations. [5] With the development of 

medical technology, the medical images play a more and more important role in diagnosis. X-ray, CT and MRI 

images have widely been applied to diagnosis. [6] 

       ANN has the potential to improve the diagnostic accuracy. Biochemical Diagnosis, Imaging Diagnosis and 

Cytology Histology diagnosis are the three main methods for lung cancer diagnosis. Imaging diagnosis includes X-
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ray imaging, CT, MRI, angiography and interventional radiology. CT is an important medical imaging method 

employing tomography, which is one of the most widely used for the diagnosis of lung cancer. The result of ANN 

was evaluated with those of logistic regression by ROC curve study. The analytical accuracy of ANN and logistic 

regression with all samples of the test group and training group were 84.6% and 96.6%. [7] In [8] a Radial Basis 

Neural Network (RBFN) was used for lung cancer screening.  

       Because of its learning characteristics it was selected to train the samples and then extract the internal 

relation between the pathogenic factors and inducing lung cancer, and eventually it generates empirical function 

and forecasts the new samples. The training function adopted Linear Least Square method (LLS) and the Gradient 

Descent hybrid learning algorithm to optimize the training process and the screening results. The accuracy of lung 

cancer identification was 95.32%. [9] In order to recognize features of patient fragments where tolerable survival is 

significantly higher/lower than middling endurance across the intact dataset, Association Rule Mining techniques 

were used for the identification of hotspots from lung cancer data. Automated association rule mining practices 

answered in hundreds of rules, from which many outmoded rules were physically removed based on domain 

understanding. The ensuing rules conformed to existing biomedical knowledge and provided interesting insights 

into lung cancer survival. The Hotspot algorithm is an association rule mining algorithm which is directed by a 

target attribute, which means that the consequent is fixed to the target attribute. It can be used for segmentation 

with both nominal and numeric targets. [10] Computer Aided Diagnosis (CAD) is procedures in medicine that 

assist doctors in the interpretation of medical images. Imaging techniques in X-ray, MRI, and Ultrasound 

diagnostics yield a great deal of information, which the radiologist has to analyze and evaluate comprehensively in 

a short time. A relatively young interdisciplinary technology, CAD combines the elements of Artificial Intelligence 

and Digital Image Processing with radiological image processing.[11] and [12] use CAD for lung cancer. The 

design and development of a two stage CAD system that can automatically detect and diagnose histological images 

such as CT scan of lung with a nodule into cancerous or noncancerous nodule was done in [10]. In the first stage 

the input image is pre-processed and the cancerous nodule region is segmented. Second stage involves diagnosis of 

the nodes based on fuzzy system and the grey level of the nodule region.  

      While maintaining a high degree of true-positive diagnosis, this proposed method attained an accuracy of 

90% and also high detection sensitivity and specificity, which meets the basic requirements of clinical diagnosis 

[10] Machine Learning techniques were utilized to develop a CAD system, which consisted of feature mining 

phase, feature collection phase and cataloging phase. Different wavelets functions have been used in Feature 

Extraction/Selection, to find the one that produces the uppermost precision. Clustering K-nearest-neighbor 

algorithm has been consumed for classification. Testing was done using Japanese Society of Radiological 

Technology's standard dataset of lung cancer. Of the 154 nodule regions (abnormal) and 92 non-nodule regions 

(normal), a precision level of over 96% was achieved for classification. [11]  

 

3. Proposed Methodology 

       Our proposed architecture for lung cancer pre-diagnosis system is shown in Fig1. At the early stage, the 

dimensionality of the given dataset is reduced using Statistical Analysis with Fuzzy Inference System (FIS). After 

the dimensionality reduction, the reduced dataset are given as the input to the pre-diagnosis stage. While exploiting 

a supervised training process, the network must be afforded with both sample inputs and anticipated outputs. The 

anticipated outputs are compared against the actual outputs for given input.  
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            Fig. 1. Proposed Architecture 

 

Using the predictable outputs, the back propagation training algorithm acquires an intended error and fine-tuned 

the weights of the different layers rearward from the output layer to the input layer. 

 

                Fig. 2. Structure of a Feed-Forward Neural Network 

 

The following steps are followed to build and train a network [19]; 

1. Create an initial neural network with number of hidden unit h = 1. Set all the initial weights of the network 

randomly within a certain range. 

2. Train the network on training set by using a training algorithm for a certain number of epochs that minimizes 

the error function.  

3. If the error functions av on validation set is acceptable and, at this position, the network classifies desired 

number of patterns on test set that leads the efficiency E to be acceptable then stop. 

4. Add one hidden unit to hidden layer. Randomly initialize the weights of the arcs connecting this new hidden 

unit with input nodes and output unit(s). Set h = h + 1 and go to step 2. 
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The following algorithm describes the dimensionality reduction process by determining statistical parameters. 

 

 

For back propagation algorithm the weight adjustment is: 

 

 
For the hidden-layer weights: 

 
Where, k indicates the kth output unit, j indicates the jth hidden unit; i indicates the ith input node, p is the input 

vector, xpi is the input value to i. 

4. Conclution 

In this manuscript, we have proposed a lung cancer pre-diagnosis system with the aid of Statistical Approach 

with Fizzy Inference System and Feed Forward Back Propagation Neural Network. The proposed system was 

implemented and a huge set of test data’s were utilized to analyze the outcomes of the proposed lung cancer pre-

diagnosis system. Thus the proposed lung cancer pre-diagnosis system offers a significant tempo of accuracy, 

sensitivity and specificity. We can say that proposed method more precisely diagnosis the lung cancer from the 

given test data by seeing the elevated rate of measurements. 
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Abstracts 

Analysis of nonlinear and non-stationary signals obtained from dynamical processes is one of the greatest challenges in signal 

processing. Turning process is highly dynamical process influenced by different phenomena such as chip formation, dynamical 

responses and conditions of machining system elements. The traditional and widely used fast Fourier transform and 

spectrogram is not suitable for processing signals acquired from dynamical systems as its result have significant shortcomings 

because of stationary assumptions and having priori basis. The relatively new technique, Discrete Wavelet Transform (DWT), 

which uses Wavelet decomposition (WD) and the recently developed technique, Hilbert Huang transform (HHT) which uses 

empirical mode decomposition(EMD) have notably better properties in the analysis of nonlinear and non-stationary signals. 

This paper presents a comparative study on the decomposition of multicomponent signals using EMD and WD to highlight the 

suitability found in HHT for the analysis of tool-emitted sound signals obtained from turning process. Apart from the brief 

mathematical foundations of the transforms, the paper illustrates their decomposition strength using an experimental case study 

of tool flank wear monitoring in turning. 

 

Keywords:Empirical Mode Decomposition;  Hilbert Huang transform; Wavelet Decomposition;  Discrete Wavelet Transform;  Turning Process  

1. Introduction 

Turning process is an extremely dynamical process and cutting conditions, cutter geometry, tool and work piece 

material, chip formation, and tool wear are parameters that affect production performance significantly. According 

to earlier studies, the most important one among these parameters that influence production performance is the tool 

wear [1, 2]. Thus, tool wear monitoring is so important to achieve dimensional accuracy and surface quality of the 

work piece during turning operation. Indirect method of tool wear monitoring is based on the acquisition of 

measured values of process variables (such as cutting force, temperature, vibration, spindle motor current, acoustic 

emission, surface roughness and emitted sound) and the relationship between tool wear and these values [1].  

Sound monitoring is one technology that has not been extensively investigated for tool wear monitoring, even 

though it is extensively used by machine tool operators for decision making [1, 3]. Noise from adjacent machines, 

motors, conveyors, etc. or processes may contaminate the signals. This effect can be reduced by using the signal 
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decomposition methods such as, empirical mode decomposition(EMD) and Wavelet decomposition (WD) being 

used in signal processing techniques Hilbert Huang transform (HHT) and discrete Wavelet transform (DWT), 

respectively.   

Traditional data analysis methods such as Fourier analysis are all based on linear and stationary assumptions, i.e. 

the signal to be processed must be linear and temporarily stationary; otherwise, resulting Fourier spectrum will 

make little physical sense [4]. In addition, it represents the global rather than any local properties of the signal 

because it employs a convolution integral through which the signal is decomposed in terms of sine and cosine 

functions covering uniformly the whole data span [5]. Short Time Fourier Transform (STFT) is commonly used 

technique, with limitations due to constant resolution in time and in frequency, where the width of the windowing 

function defines the resolution [6].On the other hand, the time-frequency analysis such wavelet transform can 

generate both time and frequency information of a signal simultaneously through mapping one dimensional signal 

to a two-dimensional time-frequency plane. However, the wavelet transform still has some inevitable deficiencies, 

including the interference terms, border distortion and energy leakage, all of which will generate a lot of small 

undesired spikes all over the frequency scales and make the results confusing and difficult to interpret [4, 7]. In 

order to detect tool condition, it is not enough to identify the presence of a certain frequency in the signal but it is 

necessary to localize this frequency in time/space [8]. 

 DWT is suitable for time localization of frequency content of the signal, and has drawn significant attention in 

the field, especially in tool condition monitoring[4, 7].  HHT is a recent technique for time/frequency analysis 

which simultaneously provides excellent resolution in time and frequency [5]. HHT has been applied in the 

condition monitoring of rolling bearings [9, 10]. Furthermore, some research has been carried out in the area of tool 

condition monitoring using HHT. In [10], the authors proposed an approach to flute breakage detection in end 

milling based on HHT. A tool wear correlation to HHT during end-milling was explored in [11], where the 

marginal Hilbert spectrum was considered. Although it gives an excellent localization of the frequencies in time, 

HHT has not obtained nearly as much attention in the cutting process monitoring as DWT. One of the reasons is 

that HHT is for a decade newer technique than DWT [8]. This paper presents a comparative study on the 

decomposition of multi-component signals using HHT and DWT to highlight the superiority found in HHT for the 

analysis of too-emitted sound signals obtained from turning process.  

2. A brief introduction to empirical mode decomposition (EMD) and Wavelet decomposition (WD)  

 Intra wave frequency variations is the hall mark of nonlinear system. To describe this intra wave frequency 

modulation, a method with a posteriori defined basis is needed to be derived from data. Describing nonlinear 

systems in terms of its instantaneous frequency is the most physically meaningful way as it is revealing the intra 

wave frequency modulation of the system. Hilbert-Transform (HT) is the simplest way to calculate this 

instantaneous frequency [5]. The HHT is a new approach to signal processing which works well for signals that are 

non-stationary and nonlinear as the definition of the basis is derived from the signal itself. It includes the 

decomposition of a multicomponent signal into several mono component signal, called intrinsic mode function 

(IMF), and obtaining the instantaneous frequencies [5]. HHT is derived from the principle of empirical mode 

decomposition (EMD) and the HT.  First the acquired non-stationary and nonlinear signal is decomposed into a 

collection of IMFs by the EMD. Each IMF is an adaptive and nearly orthogonal representation of the analysed 

signals. All the instantaneous frequencies of the IMF can be determined because it is almost mono component.  



Anand Rajendran , J. Emerson Raja , C. Senthilpari, M. N. Ervina Efzan 

3  © Elsevier Publications 2014   

2.1. Empirical mode decomposition (EMD)  

The data, depending on its complexity, may have many different coexisting modes of oscillation at the same 

time. Each of these oscillatory modes is represented by an Intrinsic Mode Function (IMF) with the following 

definitions [5]. 

 (a) In the whole data set, the number of extrema and the number of zero-crossings must either equal or 

differ at most by one, and 

 (b) At any point, the mean value of the envelope defined by the local maxima and the envelope defined by 

the local minima is zero. 

To extract the IMF from a given data set, the sifting process is implemented as follows [5]. First, identify all the 

local maxima, and then connect all of the local maxima by a cubic spline line as the upper envelope. Then, repeat 

the procedure for the local minima to produce the lower envelope. The upper and lower envelopes should cover all 

the data between them. Their mean is designated m1(t), and the difference between the data and m1(t) is h1(t), i.e. 

                                                                      )()()( 11 thtmtx                                                        (1) 

The sifting process has to be repeated as many times as it is required to reduce the extracted signal to an IMF. In 

the subsequent sifting process steps h1(t) is treated as the data; then: 

  )()()( 11111 thtmth                                                                      (2) 

where m11(t ) is the mean of the upper and lower envelops of h1(t). This process can be repeated up to k times;  

h1k(t) is then given by   

)()()1( 111 thtmkh k                     (3) 

After each processing step, checking must be done on whether the number of zero crossings equals the number 

of extrema. The resulting time series is the first IMF, and then it is designated as c1(t) = h1k(t). The first IMF 

component from the data contains the highest oscillation frequencies found in the original data x(t). 

This first IMF is subtracted from the original data, and this difference, is called a residue r1(t) by: 

          )()()( 11 trtctx                (4) 

The residue r1(t) is taken as if it was the original data and we apply to it again the sifting process. The process of 

finding more intrinsic modes ci(t) continues until the last mode is found. The final residue will be a constant or a 

monotonic function. 

)()()(
1

trtctx n

n

j

j 


     (5) 

      Thus, one achieves a decomposition of the data into n-empirical IMF modes, plus a residue, rn(t), which can be 

either the mean trend or a constant. 

2.2. Wavelet decomposition (WD)  

The concept of wavelet analysis was introduced by Jean Morlet, a French engineer, in 1982. The main objective 

of the wavelet transform (WT) is to obtain an accurate representation of both frequency and time content of any 

signal. The fundamental principle behind wavelets is to analyse according to scale and the wavelet analysis process 

is to adopt a wavelet prototype function called mother wavelet defined mathematically [12]. 

The concept is almost similar to short time Fourier transform (STFT), except the window function width 

dependents on the central frequency. Hence, for a given signal, the best trade-off between frequency resolution and 

time could be automatically obtained.  In reality, a wavelet is a kernel function being used in an integral transform.  

For a continuous signal x(t), whose wavelet transform, CWT is given by: 𝐶𝑊𝑇{𝑥(𝑡); 𝑎, 𝑏} = ∫ 𝑥(𝑡)𝜓𝑎,𝑏∗ (𝑡)𝑑𝑡           (6) 

With the wavelet function defined by expanding and transforming a “mother” function as: 𝜓𝑎,𝑏 = 1√|𝑎| 𝜓 (𝑡−𝑏𝑎 )   𝑎, 𝑏 𝜖 𝑅, 𝑎 ≠ 0                                              (7) 
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Where ψ(t) is the mother or the basic wavelet with the dilation factor ‘a’ and  the translation parameter 

‘b’. The ‘*’ in the equation (6) denotes the complex conjugation. 

These parameters are frequently discretized for practical applications, which leads to the so-called discrete 

wavelet transform (DWT). When it is discretized with a=2
j 
, and b=k2

j
 (j, k  Z) the wavelet function is defined 

as: 𝜓𝑗,𝑘 = 2−𝑖2 𝜓(2−𝑗𝑡 − 𝑘)                                                                    (8) 

The discrete wavelet transform (DWT) is defined as 𝐶𝑗,𝑘 = ∫ 𝑥(𝑡)𝜓𝑗,𝑘∗ (𝑡)𝑑𝑡                                                                   (9) 

where Cj,k is named the wavelet coefficient. It may be viewed as a time frequency map of the original signal x(t). 

3. General experimental setup  

Figure 1 shows the schematic diagram of the experimental setup used for the experiment conducted in on a 

conventional lathe (EME Turning machine) to machine unalloyed mild steel AISI 1040 using Carbide Tool Insert 

NM6. A PCB130D20 microphone is kept facing towards the tool insert tip to capture the tool sound emitted due to 

the contact between the tool tip and the surface of the work-piece. The microphone is connected to a computer 

through a specially designed signal conditioner which provides the required interface voltage level for the 

microphone. GoldWave software running in the computer is used to record the captured sound with sampling 

frequency set to 44.1KHz. A series of machining experiments were conducted.  First, the free running sound for the 

spindle rotational speed of 570 rev/min was recorded, without the machining operation. Keeping the spindle 

rotational speed at 570 rev/min, the sound emitted due to machining with a fresh tool was recorded for the depth of 

cut of 1mm. This recording process was repeated separately for slightly worn tool with 0.2mm flank wear and 

severely worn tool with 0.4mm flank wear.  A constant feed rate of 0.5 mm/rotation was maintained throughout the 

experiment. The 12 seconds sound signal was resolved into twelve intervals of one second each for the subsequent 

signal processing using HHT and DWT. The Matlab waveread function was used to digitize the sound signals. 

  

Fig. 1. Schematic diagram of the experimental Setup 
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4. Results and discussion: Comparison  of  EMD and WD  

The Wavelet decomposition of the free run and fresh tool sound signals is shown in Figure 2. And the same for 

slightly worn  and severely worn tool sound signals are shown in Figure 3. This decomposition is carried out using 

the wavedec(X,N,’wname’) Matlab function with X being the tool sound signal, the level N set to 5, and wname 

being the mother wavelet ‘db3’(Daubechies extremal phase wavelet with 3 vanishing moments). Here the level of 

decomposition set to 5 and the choice of mother wavelet ‘db3’ making it a priori approach.  

The Empirical Mode Decomposition of the free run sound and fresh tool sound signals is shown in Figures 4. 

And the same for slightly worn tool and severely worn tool sound signals are shown in Figure 5. Here the level of 

decomposition is not set to any value and there is no need to choose the basis, like mother wavelet, and hence it is 

a posteriori approach. From the Figures 4 and 5 it is evident that level of decomposition by EMD is not fixed, as 

there are 13, 14 and 15 IMFs generated for free run, slightly worn and severely worn sound signals respectively. 

Because EMD is an adaptive and fully data-driven technique which obtains the oscillatory modes present in the 

data, it is producing a variable number of components. This enables EMD to overcome the intrinsic limitations of 

wavelet approach. 

In the wavelet analysis only the coefficients are obtained during the decomposition. Further interpretation as 

frequency and amplitude has to be done in a circuitous process. May be possible by using scaling concept, but then 

it leads again to a priori approach. It is a known fact that the intra-wave frequency variation, the hall mark of 

nonlinear systems, can only be effectively described by methods with a posteriori defined basis derived from data.  

During the empirical mode decomposition, information of the signal is not lost. This enable each and every 

information found in the signal is reflected in possible different instantaneous amplitudes and instantaneous 

frequencies, which can be easily obtained by applying Hilbert transform on every IMF. Hence it can be concluded 

that the use of END method is more appropriate than wavelet analysis for the decomposition of tool sound signals 

used in this research.  

The results are in agreement with the comparison found in [13] using respiratory waveform. The authors of [13] 

also concluded that the influence of the mother wavelet choice in wavelet analysis is overcame in EMD. They also 

stated the reason that it is because the basis used in EMD method is generated from the same analyzed signal, 

through an adaptive sifting procedure. 

 

 
                                      (a)                         (b)          

   Fig. 2. Wavelet decomposition  of (a) the free run (b) fresh tool sound signal                                                                                                                              
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                                 (a)                                                                    (b) 

   Fig. 3. Wavelet decomposition  of (a) slightly (b) severely worn tool sound  signal                                                                                                                             

 
(a) (b) 

Fig. 4. Empirical mode decomposition of (a) the free run (b) fresh tool sound signal 
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(a) (b) 

Fig. 5. Empirical mode decomposition of (a) slightly (b) severely worn tool sound signal 

 

                                               Table 1. Comparison of EMD and WT 

Feature EMD WT 

Elementary building block 

 

 

Approach  

IMF  

(Data driven and  

Adaptive) 

Posteriori  

Wavelet family 

 

 

A priori given 

Level of Decomposition Variable, automatically 

generated from signal 

Constant set by user 

Completeness 

Orthogonality 

Inverse Transform  

Instantaneous Frequency 

Computational Complexity 

Yes 

Almost 

Not possible 

Possible 

Very high 

Yes 

Fully Orthogonal 

Possible 

Not possible 

Reasonable 
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5. Conclusion  

A comparison is made here to check the performance of Empirical Mode Decomposition and Wavelet 

Decomposition methods in decomposing emitted tool sound signals obtained from turning process. The 

comparison of the two decomposition techniques can be summarized as shown in Table 1. EMD provides a 

complete, adaptive (IMFs are data driven) and almost orthogonal (there is a residue) signal representation. WD 

representation of the signal is complete, a priori (wavelet is chosen in advance) and orthogonal (signal is 

decomposed into atomic functions). The instantaneous frequency can be determining with high precision by 

applying Hilbert transform on each IMFs. On the other hand, instantaneous frequency cannot be revealed by 

applying DWT on the atomic function, but DWT can be used to detect the relative change in the signal’s frequency 

content. Implementation of HHT is computationally very expensive because of the much time consumed for the 

sifting process in the EMD.  May be this fact, along with the fact that HHT is for a decade younger technique than 

DWT, is the reason that the use of HHT in tool condition monitoring has drawn a significantly less attention within 

the research community. It is hoped that HHT will be an efficient and promising method in near future, as the 

research is going on in reducing the time complexity of the sifting process in the EMD. 
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Abstracts 

There are two approaches to the mitigation of power quality problems. The first approach is called load conditioning, which 

ensures that the equipment is less sensitive to power disturbances, allowing the operation even under significant voltage 

distortion. The other solution is to install line conditioning systems that suppress or counteracts the power system disturbances. 

A flexible and versatile solution to voltage quality problems is offered by active power filters AF. Currently they are based on 

PWM converters and connect to low and medium voltage distribution system in shunt or in series. Shunt Active Power Filters 

(SAPF) operate as a controllable current source. The Shunt AF filters can be used in multilevel mode to enhance the power 

quality. Cascaded multilevel Inverter is used as Shunt Active Power Filter to compensate the voltage sag during the presence of 

non-linear loads with reduced harmonics. Five level and seven level cascaded H-bridge multilevel inverter are used as SAPF 

The number of levels in cascaded multilevel inverter is increased to reduce THD.  The simulation is carried out in 

MATLAB/Simulink platform and the simulation results are presented in this paper. 

 

Keywords:AF – Active filte;, PWM – Pulse width Modulation;  SAPF – Shunt Active Power Filte, THD – Total Harmonics Distortion 

1. Distribution System without SAF 

Shunt active filter with or without a transformer is connected in parallel with the harmonic-producing 
nonlinear load as shown in Figureure1. Nonlinear loads like uninterrupted power supplies, variable speed drives 
and controlled rectifiers draw a non-sinusoidal current from the network.  Hence they can be considered as 
harmonic current sources. Shunt active filter acts as a current source which when designed properly and controlled. 
Shunt active power filter operates as a current source injecting the harmonic components generated by the load but 
phase shifted by 180

0
. This principle is applicable to any type of load considered a harmonic source. Moreover, 

with an appropriate control scheme, the active power filter can also compensate the load power factor. In direct 
control method the load currents are measured and the harmonic currents are extracted from the load currents. 
Using this method, the SAPF injects the harmonic currents without any information about the grid currents. All the 
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errors in the system like the parameters uncertainty, the measurement or control errors will appear in the grid 
current as unfiltered harmonic contents. The main advantage of this method is the system stability.  
The SAPF voltage  is given by        Vf(S)=Vs(s)+SLfIf(S)+RfIf(s)  (1.1) 
The filter current is given by If(s)= Vf(S)-Vs(s)/[sLf+Rf]  (1.2) 

Where  Vs is the supply voltage 
            Lf  is the filter inductance 
           Rf  is the filter resistance 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Figure 1.1 Shunt Active Filter 

1.2. Simulation Model 

Figure1.2 Line model with non linear load 

The simulation is carried out using MATLAB/Simulink environment. The system is first simulated without 

SAPF to analyze the effect of nonlinear loads in power systems and to mitigate these issues SAPF is introduced. 

The benefits of introducing SAPF are analyzed with the help of simulation results. Figureure3.2 shows the 
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simulation diagram of  a 3-phase system without active filter and non-linear load. Three phase bridge rectifier with 

RL load is the nonlinear load.  At T=2 sec. the additional load is connected to increase the total load. Voltage sag 

occurs due to load variation. The non-linear load produces higher harmonics in the system. Figure.3.3 shows the 

load current and voltage with the voltage sag. Figure3.4 shows the RMS load current. Figure3.5 shows the RMS 

load voltage with load variation conditions. Figure3.6 shows the THD in load voltage. The THD is 13.60% for 

nonlinear load. 

 1.3. Results 

Figure 1.3. Load Current and Voltage with Sag    Figure 1.4. RMS Load Current 

Figure 1.5. RMS Load Voltage    Figure 1.6. THD without SAF 

   

As observed from Figure 5 when additional load 2 is added, there is voltage sag from 11kV to 4kV, 

meanwhile from figure 4, it is evident that the load current drawn is increased to 98 Amps.  The THD analysis 

[figure 6] shows that the harmonics are very high and THD value well above the permissible limit. THD=13.6%. 
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2. Distribution System with SAF 

The active filter is connected in parallel to the load. It is a cascaded multivel inverter with five levels. The 

cascaded inveter circuit in each phase is shown in Figure 2.1.  Cascaded multilevel inverter has two H-bridge 

inverters [figure 2.2] which gives five levels in output voltage. Figure 2.3 shows the multilevel inverter output 

voltage for one leg. The three phase inverter output voltage is shown in Figure 2.4 and Figure 2.5 shows the three 

phase output current of active filter. 

 

Figure 2.1 Distribution System with SAF 

 

2.2 Simulation Results 

Figure 2.2 H Bridge Inverter   Figure 2.3 Multilevel Inverter output voltage for one leg 
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Figure 2.4 Three phase inverter output voltage        Figure 2.5 shows the three phase output current  

At T=2 sec. the additional load is connected to increase the total load. Voltage sag occur due to load variation. 

The non- linear load produces higher harmonics in the system. At T=2.08 sec. the active filter is connected to the 

system so that voltage sag is compensated and harmonics also reduced. Figure 2.6 shows the three phase source 

voltage which is 11KV. Figure 2.7 shows three phase voltages with voltage sag and compensation using shunt 

active filter. 

Figure 2.6 Three Source voltage          Figure 2.7 shows the three phase output current 
 

Figure 2.8 ReactivePower         

   After Compensation 

 
  Before Compensation 

 

   After Compensation 

 
  Before Compensation 

 

   Before Compensation 
 

After  Compensation 
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  Figure 2.9 THD with SAF 
It is observed that when nonlinear load was introduced that reactive power is reduced to 0.1 MVAR and after the 

introduction of active filter it is increased to 0.26 MVAR. Hence reactive power compensation is done. The THD 

is 3.66% for load voltage with non-linear load conditions. After Filter injection the THD is reduced from 13.6% to 

3.66%. The distribution voltage without compensation is 4kV and with compensation is 10.5KV. 

3. Conclusion: 

      A SAPF using cascaded five level cascaded H-bridge inverter was proposed to mitigate voltage sag during 

the addition of nonlinear loads. A controlled three phase rectifier with RL load is the nonlinear load considered. As 

observed from the simulation results the following conclusions are arrived. In the absence of shunt active filter, 

whenever the non-linear loads are present, there is a voltage sag. This voltage sag is compensated by connecting 

proposed five level cascaded shunt active filter. As observed from FFT analysis figure 1.6 and 2.9, after filter 

current injection the THD is reduced from 13.60 % to3.66% 
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Abstract 

This paper aims to study fuzzy human concepts and fuzzy membership functions available in literature. Few human concept 

membership functions are taken for discussion.  But they are not suitable in all human oriented applications. A perfect 

membership function which can be used to model a humanistic thought or action is still an open research.  This paper studies 

some of the existing human concept membership functions and their fitness to the frame work of a human concept. The 

mathematics formulation of a fuzzy membership function and the properties for construction membership functions are also 

studied.  

 

Keywords: fuzzy; human concept; membership function; linguistic modelling. 

1. Introduction 

A set is defined to dichotomize individuals in the universe of discourse into two groups. They are members 

certainly belong to the set, and non-members that certainly does not belong to the set. For example, a set of even 

numbers and a set of odd numbers, a set of living things and a set of non-living things, etc. But discriminating the 

universe into two groups is not always possible. For example, a set of good habits and a set of bad habits, a set of 

people with long hair and a set of people with short hair, a set of slow learners and a set of fast learners, etc. Real 

world problems involve these kinds of uncertain concepts more in number. Computer programs neither accounts 

gradual changes of a data nor adds significantly to our understanding of human thought with the exception of some 

examples that can be drawn from Artificial Intelligence, Neural Network and related fields. It is a common 

property of human thoughts to take gradual similarity into account. This is where binary logic fails to be an 

appropriate model and in this sense a key motivation for establishing fuzziness.  

The subject of fuzzy set theory as an approach to the mathematical representation of everyday language was 

introduced by Zadeh [26] in 1965. In the development of fuzzy sets, a lot of articles were written dealing with 

different forms of membership functions and operators proposed by Zadeh, and only a few researchers have 

concentrated on the topic of human concept membership functions. It is very important to formulate a human 

concept membership function which is the main core of the fuzzy set origin. It is one of the most important aspects 
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in the Robot application and Human- Machine intelligent systems. A long-term goal in robot systems research has 

been to build a robot that is identical to human beings in appearance and behavior, and several studies have focused 

on developing robots having certain human-like characteristics [3]. However, as humans are extremely 

complicated, it is difficult to build a robot that has all human characteristics such as human thinking ability, bio-

structure, exercise patterns, reaction mechanisms, etc.  

Hisdal [10] states that concept of grade of membership is the modification of crisp answers yes or no type 

experiments modified by her estimate of the error curve. This argument applies to the first type of fuzziness: errors 

in measurement. Like Hisdal [10], Mabuchi [16] also defines membership function as likelihood but assumes that 

the likelihood is determined by the number of evidence grounds of all necessary information, which support an 

attribute’s membership.  Both approaches are not able to model human thought behavior. The construction of 

membership functions evolved of a checklist paradigm [1,14] and max-min calculus is also not perfectly 

representing human thoughts, as disjunction and conjunction are not satisfied. Thomas [22] finds another method 

using likelihood semantics for fuzzy sets. He uses the philosophical point of view. Also he claims that human 

concept measurement is essentially a vague process. These views lead to equate the likelihood function to the 

membership function and hence it leads to a likelihood semantics for fuzzy set theory. 

This paper is organized as follows: Section 2 constructs the basic definitions of a fuzzy set, followed by the 

classification of membership functions. Human concept membership functions are discussed in section 3. It also 

studies on method of construction membership functions and its mathematical formulation. This section extends to 

fitness finder of a membership function. Section 4 concludes with Applications, concluding remarks and 

acknowledgement. 

2. Preliminary Definitions and Notations of Fuzzy set  

A fuzzy set is a class of objects with a membership function. Membership function associates each element of a 

fuzzy set to a membership grade. Usually membership grades are in [0, 1].  

 

Definition 2.1  A fuzzy set  A
~

 is any set that allows its members to have different grades of membership in the 

interval [0,1]. It definition on a classical set Χ is as follows: 

 

}|))(,{(
~

XxxxA A         (1) 

 

Definition 2.2  A linguistic variable is characterized by a quintuple (X;T(X);U;G;M) in which X is the name of the 

variable, T(X) is the term set, U is a universe of discourse, G is a syntactic rule for generating the elements of T(X) 

and M is a semantic rule for associating meaning with the linguistic values of X. 

 

Definition 2.3 A membership function (x) is said to be adequate for describing uncertainty of measurements if it 

satisfies the following conditions: 

 

 It is symmetric.  

 It is strictly decreasing on (0,∞) and tends to zero, when x→∞. 

 For every finite sequence of pairs (a1,1), (a22), (a3,3),… (an,n) there exists  am and  m such that  

)/)(()/)((*...*)/)((*)/)((*)/)(( 332211 mmnn axaxaxaxax   .         (2) 

 

Over the last two decades there have been efforts to justify the meaning of membership functions and the 

operations on them. Objectivist accounts the fuzzy as a meaning which is closely tied to the formalist or logical 

approaches to mathematics. Some approaches are idealist in the sense that it does not account for errors in 

measurement. Nevertheless, it provides an ideal world to be achieved. Various methods are available in literature 



Alya and Sudhagar 

11  © Elsevier Publications 2014   

using different approaches to measure a membership function. Measurement theoretic results prescribe a theory of 

meaningfulness that is appropriate for such elicitation methods. Usually the elicitation methods do not start from 

rigorous philosophical foundations as the objectivist does. But they develop from where a crisp idea fails 

practicality.  

Lakoff [15] gives a thorough discussion of empirical approaches with all their philosophical consequences. 

Future work for fuzzy set theory is to explore these empirical semantics as a basis in addition to the objectivist 

accounts of meaning. Consider, for example, the similarity semantics of fuzzy set theory discussed by Rupeni[20]. 

In this account the membership function is assumed to measure the notion of similarity to a prototypical object. 

This prevails semantic notion that underlies fuzzy clustering and neural-fuzzy. When the intuitive notion of 

similarity is taken as primitive, the underlying measurement theoretic structure usually assumes a metric space. 

This paper aims to review existing membership functions and different approaches towards formulation of a 

human concept membership function.  

2.1. Classifications of Membership functions: 

The membership functions can be classified in the following way: 

 Heuristically based membership functions. 

 Membership functions based on reliability concerns with respect to the particular problem.  

 Membership functions based on more theoretical demand.  

 Membership functions and control.  

 Membership functions as a model for human concepts. 

 

3. Models for human concepts membership functions 

Zadeh’s[26]  aim was primarily the mathematical modeling of everyday concepts that are not sharply defined. 

In the area of human concepts, many membership functions were used as model for different concepts.  Sometimes 

different membership functions can be used to represent the same concept.  Some of these functions are as follows: 

 

1. Function which study the effects of the context in our daily language terms. As an example for this 

function we have   𝜇(𝑥) = 12 + 𝑑 ( 𝑥10) ;     where  𝑑(𝑥) = {1           𝑓𝑜𝑟 𝑦𝑒𝑠 𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒 −1         𝑓𝑜𝑟 𝑛𝑜 𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒                                (3) 

2. The general model presented by Nowrich and et al[19,7]                           𝜇𝑚𝐴(𝑥) = 𝑓𝑚 (𝜇𝐴(𝑔𝑚(𝑥)))                                                                                                               (4) 

3. The membership function of distance 𝑑(𝑥) which used  in the model for determining the  measurements 

function presented by Zysno and Zimmermann[29].   

                                          𝜇(𝑥) = 11+𝑑(𝑥)  ;   where 
)(

1
)(

bxa
e

xd                                                             (5) 
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4. Zysno [31] discusses scaling the membership function. He approaches a membership function from a 

similarity view.  He considers a single human being as the measurement device and assumes that 

fuzziness arises from the insufficient cognitive abilities of this person who is faced with the task of 

“comparing the object with a certain prototype or imaginable ideal. This approach naturally leads to a 

notion of distance which Zysno[31] relates to the membership function as: 

 

                                     
)(1

1
)(

xdf
x


                             (6) 

Where  d(x)  is the distance of object x from the ideal and f(dx)  is a certain function of the distance. Then he 

proposes alternatives for the function  f(dx)  and empirically evaluates them. 

5. Membership functions for fuzzy time periods.  

A fully automatic procedure to construct the membership function of a fuzzy set representing the time span of 

some event. In [21] Steven proposes a mechanism to construct membership functions for fuzzy time periods from 

data. This method applies to a number of resources available online and it reduces the errors of the data in 

modelling fuzzy membership functions. He attempt to construct membership functions for fuzzy time periods in an 

automatic way.  It claims that membership functions are more meaningful when they come they satisfy essential 

objectives and observes fuzziness arises from inconsistency or error. On the other hand, during the initial phases of 

the development of fuzzy sets, it has been widely accepted that membership functions are subjective and context 

dependent [22, 23].  

 

The similarity and utility views of the membership function differ from the others in their approach and 

subjective interpretation. The measurement view is in the connection of subjective and objective views in the sense 

that the problem can be defined in both ways depending on the observer who makes the comparison. The 

comparisons can be results of subjective evaluations or results of precise or idealized measurements [2]. One can 

identify eight major methods of eliciting membership functions  polling,  direct rating  classify , interval 

estimation, membership function exemplification, _ pairwise comparison, _ clustering methods, neural-fuzzy methods. 

The elicitation methods are developed to answer the practical need of coming up with membership functions. Each 

elicitation method is developed with a specific interpretation of the membership function in mind. It is important to 

realize which elicitation methods are appropriate for which type of interpretations. This question is best answered 

by the techniques provided by measurement theory.  

 

One of the first steps in the planning of a new engineering project in industry is its partition into subtasks and the 

configuration of a work team to execute it. This decision making process is typically performed by a project 

manager based on his/her past experience and the available information about the cognitive and personal 

characteristics of the available team members. Researchers [11] presents results in the development of a 

knowledge-based tool that aims to help project managers in their decision making process. Software agents are 

used to model social human behavior at work, where human characteristics are represented by a set of fuzzy 

values, and fuzzy rules model the interaction between agents to generate the possible performance of a work team.  

3.1. Properties for constructing the membership 

It is not easy to find common features among these different approaches, although we find the common 

properties found my most of the articles are as follows: 

 all membership functions are continuous, 

 all membership functions map an interval [a, b] to [0, 1].  

 the membership functions are either monotonically increasing, or monotonically decreasing, or could 

be divided into a monotonically increasing or decreasing part. 
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 the monotonous membership functions on the whole interval are  either convex functions or concave 

functions, or there exists a point c in the interval [a, b] such that [a, c] is convex and [c, b] is concave 

(called S-shaped functions).  

 monotonically increasing functions have the property μ(a) = 0, μ(b) = 1, while monotonically 

decreasing functions have the property  μ (a) = 1, μ (b) = 0.  

3.2. Mathematical form of the membership function 

In view of Mathematical form of representing the membership function, the membership function should meet the 

following demands: 

 μ (x) is a continuously increasing function μ (x) : [0, 1] →[0, 1] .  

 μ (0) = 0, μ (1) = 1 (boundary condition) 

 μ0 (0) = 0, μ0 (1) = 0 (S-shaped character)  

 μ (x) is a rational function of polynomials  such that n + m is minimum. 
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                                                                        (7) 

 

The Zimmermann and Zysno[30] and the Dimitru-Luban [4,5] concept are two of the most remarkable. It is 

interesting that Zadeh’s function also has the same form. Hersh[8,9] also used a membership function in the sense 

of distance. 

3.3. Fuzzy Fitness Finder 

In the fuzzy logic part of the algorithm for clustering, it is not a physical system that is being modeled. The aim 

is to find the fitness values of the clusters generated by the genetic algorithm. The designer has identified a set of 

criteria/features whose presence in varying degrees in the cluster determines the validity of the cluster. Methods 

have been worked out to quantify these features which are the input variables to the FFF. There is only one output 

which is the quantification of the rather abstract notion of how good the cluster is. The output is a crisp value 

which is the cluster fitness in percentage. 

The membership functions of the input variables, the output variable and the rules were all designed intuitively. 

The available data-driven methods for rule and membership function generation require a set of input-output 

training data. For the clustering problem, training data may or may not be available. In the application to the 

problem of gene grouping, it is possible to create training data sets for which experimentally predicted gene 

clusters are available. But for M. Tuberculosis, there are no predicted clusters. Such data is difficult to generate in 

most cases especially when there are a large number of genome sequencing projects that are currently in progress. 

A possible approach is to use the experimentally predicted gene clusters of E.coli K12 to generate membership 

functions and rules and use the same for all other genomes under the assumption that all the genomes belong to the 

same class of prokaryotic genomes.  

A method has been devised to generate the membership functions of the input variables from numerical data on 

each variable. The shape of the membership functions is assumed to be triangular. In the absence of input-output 

training data, the rule generation part remains intuitive. The intuitive rules should be re-designed with the new 

membership functions as the antecedents of the rules would change due to a change in the number and locations of 

the membership functions. From the purely linguistic design, this is one step towards a data-driven design option. 

At this point, a reference has to be made to the work of [11] on the induction of fuzzy rules and membership 

functions from training examples. They have used a method to cluster the given data on a set of values taken by the 

output variable to derive appropriate triangular membership functions for the variable. It can be asserted that data 

lying close together will belong to the same class with high membership values. The values are sorted in ascending 
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order. The sequence of ordered values is converted to a difference sequence by taking the difference between 

adjacent values. This is converted to a similarity sequence by calculating the similarity between adjacent values 

from a similarity function based on the differences and the standard deviation of the differences. Using alpha - cut 

of similarity, the sequence is divided into classes. The value of a is the threshold for two adjacent data to be 

thought of as belonging to the same class. The fuzzy fitness finder is presently, considering only the distribution of 

points along the support of the fuzzy set. Other important criteria like the permitted overlaps between sets, the 

number of fuzzy sets etc. can also be incorporated into the fitness finder. There are no hard and fast rules for the 

generation of membership functions.  

Theorem 3.1   Any membership function, that is adequate for describing uncertainty of measurements, is 

equivalent to 
x

e


, for some .0
 

4. Applications 

Fuzzy systems can be used for estimating, decision-making, and mechanical control systems such as air 

conditioning, automobile controls, and even “smart” houses, as well as industrial process controllers and a host of 

other applications. The main practical use of fuzzy logic has been in the myriad of applications in Japan as process 

controllers. But the earliest fuzzy control developments took place in Europe. In the early 1970s, an automated 

control system for a steam engine is formed using the expertise of a human operator. The human operator adjusted 

the throttle and boiler heat as required to maintain the steam engine’s speed and boiler pressure. But developing a 

learning controller is still not possible due to the lack of improvement in human concept fuzzy membership 

functions construction. Mamdani[17] and his colleagues use an artificial intelligence method called a rule-based 

expert system, which combined human expertise with a series of logical rules for using the knowledge. While they 

were struggling to write traditional rules using the computer language. Consumer products such as Washing 

Machines, Vacuum cleaner are using fuzzy technologies. The washing machine evaluates the load and adjusts 

itself to the amount of detergent needed, the water temperature, and the type of wash cycle. Fuzzy camcorders are 

producing clear pictures by automatically recording the movements the lens is aimed at, not the shakiness of the 

hand holding it. Fuzzy TV set automatically adjusts contrast, brightness, sharpness, and color. Fuzzy automatic 

transmission and fuzzy antilock brakes are in its cars. Heavy Industries designers a fuzzy control system for 

elevators, improving their efficiency at handling crowds all wanting to take the elevator at the same time. This 

system in particular captured the imagination of companies elsewhere in the world. Some other applications of 

fuzzy logic are Bus Schedules, Genetic traits, Temperature control, Auto focus in cameras, Anti braking system, 

Medical diagnose, and  Bioinformatics. 

 

Conclusion 

 

In this paper some of human concept membership functions are reviewed.  The advantages and limitations of 

the method are discussed. The application of the fuzzy concept in applications is wide in range. This paper tried to 

relate the fuzzy concepts and its applications, where there is more human machine interaction. For making a better 

human like robot, the need of human concept membership function is more important. This survey finds that 

existing member ship functions are lacking in few areas like modelling and designing the human like robots. It 

concludes that there is a need for such a human concept membership function and it is open for study.  
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Abstract 

This paper aims to study Information and Communication Technology (ICT) and its uses in Mathematics classrooms teaching 

and learning practices. Various teaching and learning systems and importance are analyzed. In addition to the traditional 

teaching methods, ICT tools available for teaching and learning are briefly analyzed in this paper. Traditional Chalk and Talk 

Teaching Method (CTM) and Computer Based Teaching Methods (CBT) have their own advantages and disadvantages. This 

study introduces a new teaching learning method, known as ‘24X 7 Teaching Learning strategies’ (24X7-TLS) to enhance the 

teaching and learning process more enjoyable. The effectiveness of this new method is studied by implementing it to a small 

group of learners and found the students’ performance has improved. Various advantages and disadvantages of 24X7- TLS are 

discussed.  

 

Keywords: educational technology; classroom practice, educational innovation. 

 

Introduction 

In recent years, the role of Information and Communication Technologies (ICT) and its impact on 

student performance has attracted growing attention from both policy makers and academic 

researchers. Researchers postulate that a number of features of communication technology facilities 

are consistent with principles of teaching and learning and holds promise for improving learning 

experience. Also new Iinformation and Communications Technologies (ICT) can bring student centric 

curricula based on real-world problems into the classroom [6], and it is an excellent platform to 
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enhance a learners understanding. Researchers [1, 24] investigate the influence of using ICT both at 

home and at school on student achievement. These studies shows that  using ICT for educational 

purposes at home results higher test scores in mathematics and it is positively associated with their 

mathematics performance at school. Teachers [24,8,17] have traditionally viewed cell phones to be a 

disruption in the classroom. Especially ringing phones and cyber bullying are disturbing learning to a 

highest degree. On the other hand, the developmental technology in cell phones has brought 

instructional benefits as well. Some of the special features that teachers thought to be of distraction in 

the classroom, for example social networks, gaming and digital cameras, have been identified to have a 

number of instructional applications. Also traditional teachers’ attitudes [10,15,13, 22, 39,40] towards 

allowing cell phones in to the classroom have been increasing and they witness the benefits of ICT in 

teaching and learning process. In the 1990’s, Adults Learning Mathematics (ALM) was developed as a 

new field of research. Some research issues spotted by Coben [9] were mathematics anxiety, gender 

and mathematics, and mathematics implicit in traditional crafts of many cultures.  

Learning styles varies great among the learners. Piaget [27] argues that learners at first develop ideas 

and based on their idea they move into abstractions in later stages. But Roschelle et al,[31,32] showed 

that, applying this techniques in reverse order will have positive impacts. When technology makes 

abstract ideas into tangible, [6, 12] teachers can more easily build upon learners’ prior knowledge and 

skills. Also, teaches use ICT to emphasize connections among mathematical abstract concepts to real-

world problems. Heid[19] noticed that using ICT can help a teacher to focus less on memorizing facts 

and performing routine calculations and increase more efforts on developing ideas, and understanding 

connections which is essential in learning mathematics . 

The teaching and learning of mathematics is a complex activity and many factors determine the success 

of this activity. The nature and quality of instructional material, the presentation of content, the 

pedagogic skills of the teacher, the learning environment, the motivation of the students are all 

important and must be kept in view in any effort to ensure quality in teaching-learning of mathematics. 

This paper made an effort to use ICT as a supportive tool in teaching and learning mathematics. This 

idea can be extended to any other suitable modules.   

The Teaching Learning System proposed in this paper may not be a whole new system in terms of the 

idea but is new in terms of its implementation and practice. This paper will demonstrate how an 

average learner can be motivated and supplemented to perform better. The main purpose of the newly 

proposed method is to integrate all the advantages of the above discussed methods into a single 

system to improve the efficiency and eliminate the barriers of the technology.  

The paper is organized as follows: section 2 introduces various Mathematics Teaching and Learning 

methods and section 3 introduces a new teaching and learning method.  Advantages and disadvantages 

of the proposed method are analyzed, in section 4.  Section 5 concludes with Acknowledgements.  
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Mathematics Teaching and Learning 

Various subjects in the learning environment have different means to achieve their objectives. 

Mathematics Education is imparted aiming certain objectives and expected to achieve specific 

outcomes. Some most important e expected outcomes according to Sidhu [37] in teaching 

mathematics are as follows: 

1. To develop the mathematical skills like problem formulation, solving to certain level accuracy. 

2.  To develop logical thinking, reasoning power and analytical thinking. 

3. To develop rapid decision-making systems under various constraints. 

4. To develop new techniques for problem solving using computer technology. 

5. To recognize the adequacy or inadequacy of given data in relation to any problem. 

6. To develop heuristic attitude and to derive solutions and demonstrate proofs. 

7.  To develop mathematical perspective and outlook for observing the realm of nature and 

society. 

 Regarding the linking of teaching and professional development programs, Farmer and et al.,[14] 

noted that, better teaching is the only lever for an effective professional development  Roger [29] 

classified teachers into three categories as: innovators, the big majority, and the followers. 

Traditionally, mathematics is considered by most people, as a fixed, static body of knowledge[30], 

and the teaching approach is designed as an application  of careful sequencing of rules and forumula 

to enable students to accumulate bits of knowledge by drills on number facts and computations[35]. 

Therefore exploring their perception toward teaching innovations of mathematics is a necessity. 

Manipulating numbers and algebraic symbols mechanically and giving proofs of axiomatic geometry 

are also characteristic of this approach. Koseki [23] call this method of achieving mathematical 

knowledge in the traditional teaching approach as ‘copy method’. However, students who memorize 

facts or procedures without understanding are often not sure [6] when or how to use what they 

know and such learning is often quite short. This traditional view of learning mathematics can also 

limit the scope of developing mathematical skills and pedagogy developed by the system.  This urges 

there is a need for changing teaching methodology to enhance the skill of a learner.   

Teaching – Learning Strategy 

Teaching of mathematics can be diversified in terms of Methods, Pedagogic Resources and Mastery 

Teaching Learning Strategy used in teaching-learning process.Learning strategies are defined as an 
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individual’s approach to a task. Learning strategies give them a way to think through and channelizes 

their plan towards the solution for a problem. Students who use learning strategies become more 

effective and independent learners [21,34].  

Teaching Strategy is a generalized plan for a lesson and includes a specific structure to be followed. 

Bloom [3] has developed a Mastery Learning Strategy (MLS). It consists of different steps: division of 

content into units, formulation of objectives related to each unit, teaching and instruction are 

organized for realizing objectives of each unit, administering unit test to evaluate the mastery level and 

diagnose the learning difficulties, remedial instructions are given to remove the difficulties and attain 

mastery level by every student. 

Teaching – Learning Methods 

Method is a style of the presentation of content in classroom. The following are the usual methods 

that are used to make teaching-learning process of Mathematics. Every method is having some 

advantages in some specific learning objectives of teaching mathematics. Few methods are given 

below: 

1. Inducto-Deductive Method 

2. Problem-based Method 

3. Individual presentation Method  

4. Brain storming 

5. Case study 

6. Centers of interest and displays 

7. Project 

8. Simulation game 

9. Poster Presentation 

Poster presentation is another learning activity that creates curiosity and interest, encourages 

exploration and integration of concepts and provides learners with a joyful experience to demonstrate 

their understanding [5] about a particular idea.  In creating a poster and  in presentation learners 

develops crucial literacy skills such as indepth learning, connection with applications, group skills, 

communication skills, and designing skills[25]. 

Pedagogic Resources 
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Pedagogic resources are the resources that a teacher may integrate in a method for the transaction of 

a particular content and draw upon to advance the students’ learning. 

10. Teaching Aids 

11. Activities 

12. Technology 

The use of technology has a long history in mathematics education. Web support teaching 

increases the learniers motivation and address the different learning styles for example, visual 

learners, auditory learners and active learners [38]. Kolb’s and Rhem [22,28]  research on experiential 

learning to the neurobiological evidence that deep learning is whole-brain activity.  Web based 

Learning Management systems helps are developed to enhance a systematics learning, evaluation , 

and feed backing system. 

Proposed Teaching- Learning strategy 

Each of the teaching and learning methods discussed above are having advantages and disadvantages 

with respect to their domain of application and method of implementation. This paper proposes a new 

Teaching Learning strategy aiming to improve the system of Teaching and Learning system. This 

method aims to give more space for the learners, allow them to learn on their own pace. This method 

can enable an instructor to follow the learning process and facilitate the learning groups more 

efficiently. The proposed strategy is as follows: 

Step 1: At the beginning of the course learners will form a small group with same interest and having 

same learning objective. The teacher will help the students to identify their peers with needful skills. 

The overall expected outcomes of the subject will be explained to them. Each student can choose their 

expected outcome according to their specific needs and ability. Then they have to make team which 

will cover the overall expected outcome of the specific unit. The teacher will monitor that the learners 

expected outcomes matches with the standard of the curriculum and syllabus of the course or module.  

Step 2: The group members will meet and discuss about their learning outcomes. They will share their 

readings by using ICT for example: blog, whatsapp, google+, yahoo group, Facebook, and twitter. They 

interact continuously will each other on their subjects.  

Step 3: At the end of a specific period they have to submit their discussion threads in an accepted LMS 

system for example Moodle. The teacher will carefully evaluate their discussions threads, registered 

comments, feedbacks, and responses to the comments. He will also give his comments and feedbacks 

to the students at this stage.  
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Step 4: At this stage to learners are encourages sharing their views with their peers. Each team has to 

identify or design a topic specific game. This game can be designed by them or can be used from the 

web which is an open access Game. The teacher will evaluate the standard and relevance of the game 

to the topic 

Step 5: After reaching a considerable amount of knowledge on their topic they can make posters and 

post it in their private social network. They can share their comments, likes, dislikes from their peers, 

senior fellows, researchers, teachers the subject experts and subject tutor. They try to increase their 

likes by carefully reading comments of their participants, and make necessary changes to their posters. 

They can follow their team members and teacher in twitter and read the discussion of the other group 

members and contribute to the other teams as well. 

Step 6: After attaining a substantial improvement in their learning process, the teacher approves the 

group members to make a report on it. This report will be evaluated by the traditional marking system.  

Step 7: The groups will deliver a presentation of their poster and each individual will take part in the 

question and answer session which is open to peer group and a panel of subject experts. For making 

presentations they are allowed to use the computer software, hardcopy poster design, wall hanging 

designs, manipulative, making mathematical models, make a play, conduct a short quiz, and 

demonstrate a game. Peers and subject experts will evaluate the group knowledge and the individual 

contribution based on a predefined scheme. In the entire process students play an active role and they 

are active learners.  

Advantages and Limitations  

Effective communication relies on an individual’s ability to express an idea concisely, while avoiding 
redundancy. Unity, clarity, and simplicity are just as essential in posters as in other communications, 
and are more strongly enforced by the limited space on the poster itself [11]. This proposed strategy 
enables the learners to communicate their knowledge simply and precisely. Both a oral presentation 
and report submission will give a chance for them to communicate their level of understanding to the 

evaluate more precisely. Poster designers follow visual grammar [43], wherein they are able to fix the 

big picture, at the same time they presenting the knowledge attained [20]. To complete this evaluation 
system effectively for a team,  planning, coordination, interaction, regular follow up, learning by 
mistakes, learning by doing, learning by feedbacks, learning by critical writing and language, designing, 
imagination and communication skills are essential.  The time on ICT is utilized in a positive manner, so 
distraction time is automatically reduced. Once they are tired of their social networks outside the class 
rooms, their interest to use them inside the class room reduces substantially. The report submission 
process helps them to organize their knowledge and report writing skill. This method helps them to 
learn new ideas, connect with the already known subject knowledge and develops to apply for new 
applications problems. There is no need for memorizing or plagiarizing, as it not a closed book test and 
they need to present before their peer groups.  Designing a Game or Modelling an activity helps them 
to develop their cognitive and motor skills. Imagination is the seed of inventions. Designing a poster or 

game helps them to expand their imagination skills. While playing a game and sharing it with their 
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peers, they enjoys a lots. Appreciation and comments from peers are always friendlier.   Making 
changes as per their peer and subject experts’ comments helps them to learn better. Because of its 
visual appeal and concise presentation of information, a poster, can be appreciated long after its 
official use [33]. After printing a poster, it is impossible to make changes to the presentation without 
reprinting the entire sheet [4]. The proposed 24X7 TLS overcomes this difficulty, as it post a soft copy 
of their poster in social networks before actual presentation, it gives presenter an opportunity to make 
changes well in advance of the final presentation.   

Although fewer than advantages, some disadvantages to use of posters as academic discourse are 
found in the literature. The secondary status of poster sessions in academic communities remains [18]. 
It is not entirely clear from where the lack of respect derives. Shalom[36] acknowledges that although 
papers are seen as greater contributions, poster sessions allow for a greater number of presentations 

to be made at a conference, thus allowing increased information to be distributed. There is also a 
perception that to create a poster requires an increased amount of work [18]. Regardless of the 
availability of equipment, the price to print a large conference poster is expensive [43]. More the 
system depends on the ICT, the cost of acquiring the technology and Gadgets for it is not affordable by 
all the learners. The communication technology advances and cost of staying online to have meeting 
and sharing their knowledge increase their cost of learning. This limitation is due to cost factor which 
affect the effective of this system more. Another worrying disadvantage of the proposed method is, 
learners spend a considerable amount of money and time to setup ICT tools and to stay on their social 
Networks.  They are actively involved in ICT. Distractions are always possible and may be misleading to 
unwanted information, unless they are consciously involved in their learning process.   

Conclusion 

This paper introduced a new method of Teaching Learning system using ICT which can be used in 

mathematics class rooms.  The proposed 24X7 TLS, ICT enabled system students to study mathematics 

in an enjoyable way. The method was tested on a small group of 35 students and the results showed 

that there is an improvement in performance of the sample group. Unlike the traditional method of 

teaching, ICT enabled teaching helps the teacher to be more organized, easy to deliver, effective in 

monitoring, and customized feed backing to individuals.  More distracting factors are automatically 

removed inside the class and it improved the attendance percentage as well. Skills and knowledge 

attained by the students retains with them for a longer duration comparing to traditional chalk and talk 

method. Use of technology enabled to be in contact at anytime, anyplace and any topic. Social media 

enabled them to share their knowledge and they get their feedback from their peers without bias 

error. Moodle enabled their work well documented and it is easy for submission on time. Presentation 

software enabled them to reduce the time for making poster, cost of printing material, transporting 

difficulty, submission constraints and preserve it for long duration. It improves their communication 

skill, imagination skill, organization skill and group coordination skills.  
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Abstracts 

Considerable amount of research has been conducted on the impact of ICT in language learning, however, there is 

still a gap between the target objectives and level of ICT use by teachers. The potential of ICT in English as a 

Foreign Language (EFL) can only be fully exploited if the teachers are enthusiastic about its use. Based on this 

surmise and the recent revision of Computer Assisted Language Learning 1(CALL1) curriculum, the authors aim 

to study the teachers’ perspectives on the revised CALL1 curriculum at a tertiary level institution in Oman. In 

addition, the study investigated the relationship between teachers’ perspectives on the revised CALL1 curriculum 

and independent variables including age, gender, and ICT competence. Data was collected through questionnaires 

and interviews with all the teachers involved in the delivery of the course. The findings reveal that all the teachers, 

regardless of age, gender, and ICT competence, were positive on the integration of ICT in ELT and the 

effectiveness of the revised CALL 1 curriculum. 
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1. Introduction 

ICT integrated foreign language teaching through CALL curriculum provides a “rich mixture of learning 

opportunities” [1], enhances motivation [2] and offers better access to information [3].However, the advantageous 

potential of the ICT can only be fully exploited when teachers also participate enthusiastically. Most of the 

findings reveal that though substantial effort has gone in developing infrastructures, there is still a gap between the 
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innovation objectives and level of ICT use by teachers. Bullock [4] maintained that teachers’ attitudes are a major 

enabling or disabling factor in the adoption of technology.  

Research suggests that there are three prominent styles of ICT use among teachers: avoidance, integration and 

technical specialization [5]. In addition, there is interplay of internal and external factors that discourage teachers’ 
use of ICT integration. The external factors also called first-order barriers are: limited resources, lack of access, 

lack of time, lack of effective training, and technical problems. According to Snoyeink and Ertmer [6] the internal, 

or second-order barriers, include teachers’ attitudes towards ICT, resistance to change, and no perceived benefits of 

ICT. Garthwait & Weller [7] further emphasize that the teachers' beliefs and perceptions of ICT can determine its 

usage in the classroom.  

Albirini’s [8] study on Syrian EFL teachers concludes that teachers have positive attitudes toward ICT in 

education. The results point to the importance of teachers’ vision of technology, their experiences with it, and its 

subsequent diffusion in their educational practice. Al- Zaidiyeen et.al’s study [9] on 460 Jordanian teachers 

confirmed Albirini’s findings. In a study conducted by Raman et.al [10] on 30 Malaysian secondary school 

teachers reflected that though majority of them had positive views about the integration of ICT in English teaching, 

the level of ICT usage was limited to finding information online, preparing PowerPoint presentations and reading 

only. Review of literature indicates that teachers’ attitude towards ICT integration in the curriculum is a decisive 

factor. Therefore, this study aims to investigate EFL teachers’ perceptions towards the integration of ICT 

especially in the context of the revised CALL curriculum at a higher education institution in Oman. 

2. Context 

The study was conducted on Level 1 CALL teachers of the General Foundation Programme (GFP) offered at a 

tertiary level private institution in Oman. A theme based approach is adopted which gives an opportunity for 

integration of the four language skills. Two hours of CALL classes per week are scheduled. These classes focus on 

integrating technology to augment acquisition of all the skills. During Fall 2013, the CALL1 curriculum was 

revised with enhanced ICT integration aiming at the development of language skills. Three major components 

were: online exercises; Interactive forum and online chat; and, theme based video clips with pre and post exercises. 

These three components were assessed for 5 marks each which was 15% of the overall 100 marks. 

3. Research Questions 

The main research questions guiding the study are: 

1. What are the teachers’ perspectives on the revised CALL curriculum at a tertiary level institution? 

2. How does teacher perception vary based on age, gender, ICT competence and attitude towards ICT? 
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4. Methodology  

A mixed method approach was adopted with the purpose of gaining in-depth understanding of the teachers’ 
perspectives and attitudes towards CALL 1 in general and the revised CALL 1 curriculum in particular. The 

instruments used were questionnaires and interviews. Statistical data was analysed using SPSS. 

5. Participants 

The participants of the study were EFL teachers who conducted CALL 1 classes during Fall 2013.The purpose 

was to get inputs from a unique mix of teachers differing in age, gender, EFL teaching experience, nationality and 

educational background.  

6. Research Instruments 

6.1. Questionnaire 

A questionnaire was designed with the objective of gathering teachers’ attitude towards use of ICT in language 

learning; their ICT competence; and their perspectives on the revised CALL. The sample comprised all the 10 

teachers who delivered CALL 1. The questionnaire contained three sections. Part A dealt with teachers’ 
demographics. Part B focused on the teachers’ ICT competence. Part C elicited teachers’ perceptions the revised 

CALL 1 curriculum. First, the questionnaire was validated by four EFL experts and a statistician.   

6.2. Interviews 

With the objective of gaining deeper insights on the teachers’ attitude towards ICT and CALL 1 interviews were 

conducted with all the teachers. The interview questions explored teachers’ perceptions on use of ICT in ELT with 

respect to: contribution of ICT in language development; feedback on revised CALL1 curriculum; challenges faced 

while delivering CALL 1; and suggestions for improvement 

7. Questionnaire Analysis 

7.1. Research question 1 

The first part dealt with the teachers’ feedback on the relevance of online practice exercises. As shown in the 

Table 1, the results were highly positive with all (100%) the teachers either agreeing (80%) or strongly agreeing 

(20%). Outcome mapping is an important indicator of a good course design. Most of them (70%) agreed that the 

exercises were easy to administer and were user friendly with 20% strongly agreeing to the idea. However, only 

10% were neutral. For language skills development also, the results are very positive with 90% teachers either 

strongly agreeing (40%) or agreeing(50%). 

Table 1.Online practice exercises 

     

Items SA A N D SD 

i. Reflected the course outcomes 80 20    

ii. Were easy to administer 20 70 10   

iii. Were user friendly 20 70 10   
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iv. Enhanced language skills 40 50 10   

Cumulative 20 70 10   

Note:      

The second part of this section elicited teachers’ perspectives on discussion forum and chat sessions. 

Table 2      

2. Discussion forum and Chat  sessions      

Items SA A N D SD 

i. Provided a good platform for interaction in second 

language between the teacher and students and 

amongst students 

60 20 20   

ii. Chat sessions were effective 20 20 30 10 20 

iii. Enhanced language skills 20 40 30 10  

Cumulative 30 40 30   

As shown in Table 2, overall, the teachers were positive on the role of forum in providing a platform for 

interaction between the teachers and students. Most (60%) of them either strongly agreed (20%) or agreed (20%) 

and 20% were neutral. For chat sessions, the results show a mix of responses with 40% agreeing to the idea 

(SA=20% & S=20%), 30% being neutral and 40% disagreeing (D=10% & 20%=SD). Teachers’ perspectives on 

the development of language skills through forum and chat session, again received a mixed response with the agree 

side carrying a heavier (60%) weight than the disagree (10%).Thirty percent teachers were neutral on this. 

Table 3 reflects teachers’ response on the video clips. A very positive response was received with 100% 

teachers agreeing (SA=40% and A=60%) to the fact that the pre and post-viewing exercises reflected course 

outcomes. The feedback on the motivational aspect of videos was also favourable with an agreement from 100% 

teachers (SA=60% & A=40%). Teachers’ response on the power of video clips on enhancing language skills also 

turned out to be very positive with 90% (SA=40% & A= 50%) teachers agreeing and 10% neutral. 
Table 3      

3. Theme-based video clips      

Items SA A N D SD 

i. Pre and Post viewing exercises reflected the 

outcomes 

40 60    

ii. Enhanced student motivation 60 40    

iii. Enhanced language skills 40 50 10   

Cumulative 40 60 10   

For the online assessments, the feedback was once again positive. Almost all (90%) agreed (SA=30% & A= 

60%) that assessments were appropriately mapped to the outcomes. Most of them (80%) agreed (SA=50% & A= 

30%) and 20% were neutral that they were easier to administer than paper based tests. For the evaluation of 

assessments, 40% teachers strongly agreed, 30% agreed, 20% were neutral and 10% disagreed. Regarding the 

provision of feedback also, a positive response was received where 30% teachers strongly agreed, 50% agreed and 

20% were neutral. 

Table 4      

4.Assessment and feedback      

Items SA A N D SD 

i. Reflected the course outcomes 30 60 10   
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ii. Were easier to administer as compared to paper-

based test 

30 50 20   

iii. Were easier to evaluate as compared to paper-

based tests 

40 30 20 10  

iv. The course provided ample scope for giving 

feedback to students 

30 50 20   

Cumulative 50 30 20   

 The last part of this section dealt with the teachers’ overall response on the course. All (100%) the teachers 

agreed (SA=60% & A=40%) that they enjoyed teaching it. A considerable number (60%) strongly agreed and 30% 

agreed that they would like to teach the course again. Surprisingly 100% agreed (SA=60% and A=40%) that they 

would recommend others also to teach this course. On technical challenges, teachers’ opinion was divided with 

20% strongly agreeing, 30% agreeing  , 10% being neutral, 30% disagreeing and 10% strongly disagreeing.  

Table5      
5.Overall Perspective      

Items SA A N D SD 

i. I enjoyed teaching this course 60 40    

ii. I would like to teach this course again. 60 30 10   

iii. I would recommend other teachers to opt for 

teaching this course. 

60 40    

iv. I did not face many technical challenges while 

delivering the course. 

20 30 10 30 10 

Cumulative 40 50 10   

7.1.1. Research question 2 

Cross- tables were generated to answer research question 2. 

Table 6 Gender-wise teachers’ perception    

Items Gender Strongly 

Disagree  

 

Disagree          Neutral          Agree     Strongly 

Agree 

Online Practice 

Exercises 

Male 0.0% 0.0% 25.0% 50.0% 25.0% 

Female 0.0% 0.0% 0.0% 83.3% 16.7% 

       

Discussion Forum Male 0.0% 0.0% 50.0% 50.0% 0.0% 

 Female 0.0% 0.0% 16.7% 33.3% 50.0% 

       

Theme-based Video 

Clips 

Male 0.0% 0.0% 0.0% 
75.0% 25.0% 

 Female 0.0% 0.0% 0.0% 50.0% 50.0% 

       

Assessments and 

Feedback 

Male 0.0% 0.0% 
50.0% 25.0% 25.0% 

 Female 0.0% 0.0% 0.0% 33.3% 66.7% 
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As evident from Table 6, 70% of both the genders agreed and 20% strongly agreed on the effectiveness of the 

online practice exercises.  Male gender (25%) has given neutral views whereas none of the female gender has rated 

it neutral. On discussion forums evidently none of the male teachers strongly agreed. Contrastively, 50% of the 

female teachers have strongly agreed to it.  Further, 50 % of the male teachers are neutral. On the whole, none of 

the genders disagree to the effectiveness of the discussion forum.  

On the effectiveness of theme-based video clips both male and female teachers either strongly agree or agree. 

However, the percentage of female gender (50%), who strongly agrees is double than that of the percentage of 

male (25%) for the same scale. All the female respondents either strongly agree (SA=66.7%) or agree (A=33.3%) 

to the effectiveness of assessment and feedback. Only 50 % of the male responses range from agree (25%) to 

strongly agree (25%).  None of the females responded in the neutral whereas 50 % of the male gender has reflected 

in the neutral.  

Table 7 Age-wise teachers’ perception   

Item  

 

Age Group Strongly Disagree  Disagree Neutral  Agree Strongly Agree 

Online Practice Exercises 26-30 0.0% 0.0% 0.0% 75.0% 25.0% 

31-35 0.0% 0.0% 0.0% 0.0% 100.0% 

36-40 0.0% 0.0% 25.0% 75.0% 0.0% 

41-45 0.0% 0.0% 0.0% 100.0% 0.0% 

       

Discussion Forum 26-30 0.0% 0.0% 25.0% 50.0% 25.0% 

31-35 0.0% 0.0% 0.0% 0.0% 100.0% 

36-40 0.0% 0.0% 25.0% 50.0% 25.0% 

41-45 0.0% 0.0% 100.0% 0.0% 0.0% 

       

Theme-based Video Clips 26-30 0.0% 0.0% 0.0% 50.0% 50.0% 

31-35 0.0% 0.0% 0.0% 0.0% 100.0% 

36-40 0.0% 0.0% 0.0% 75.0% 25.0% 

41-45 0.0% 0.0% 0.0% 100.0% 0.0% 

       

       

Assessments and Feedback 26-30 0.0% 0.0% 0.0% 25.0% 75.0% 

 31-35 0.0% 0.0% 0.0% 0.0% 100.0% 

 36-40 0.0% 0.0% 50.0% 25.0% 25.0% 

 41-45 0.0% 0.0% 0.0% 100.0% 0.0% 
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With respect to the effectiveness of online exercises all respondents in the age group 26-30, 31-35, and 41-45 

have either agreed or strongly agreed with no neutral views whereas only 75% from the age group 36-40 have 

agreed with 25% reflecting neutral views.  In the case of discussion forum, all in the age group 31-35 strongly 

agree to this component being effective, whereas all in the age group 41-45 have neutral views on it. For the 

effectiveness of theme-based video clips 100% from the age group 31-35 show strong agreement and all in the age 

group 41-45 also agree to its effectiveness though not strongly. Age group 26-30 is equally divided in opinion 

between strongly agree (50%) and agree (50%). 

Cent per cent of all in the age group 31-35 strongly agree to the effectiveness of feedback and assessments and 

same per cent of agreement is elicited from age group 41-45 though not very strongly. Opinions of age group 36-

40 are equally divided between agree and disagree where as 50% from the same group remain neutral. Cent 

percent of both the age groups 31-35 and 41-45 strongly agree to the overall effectiveness of the CALL 1 

curriculum. For the age group 26-30, responses range from agree (75%) to strongly agree (25%).  

Table 8 Correlations between ICT competence and teachers’ perspectives on the effectiveness of the CALL 1 curriculum 

Items  ICT Competence Strongly 

Disagree 

Disagree Neutral Agree Strongly Disagree 

Online Practice Exercises Average 0.0% 0.0% 25.0% 75.0% 0.0% 

 High 0.0% 0.0% 0.0% 100.0% 0.0% 

 Advanced 0.0% 0.0% 0.0% 50.0% 50.0% 

       

Discussion Forum Average 0.0% 0.0% 25.0% 75.0% 0.0% 

 High 0.0% 0.0% 50.0% 0.0% 50.0% 

 Advanced 0.0% 0.0% 25.0% 25.0% 50.0% 

       

Theme-based Video clips   Average 0.0% 0.0% 0.0% 100.0% 0.0% 

 High 0.0% 0.0% 0.0% 50.0% 50.0% 

 Advanced 0.0% 0.0% 0.0% 25.0% 75.0% 

       

Assessments and Feedback Average 0.0% 0.0% 50.0% 50.0% 0.0% 

 High 0.0% 0.0% 0.0% 0.0% 100.0% 

 Advanced 0.0% 0.0% 0.0% 25.0% 75.0% 

As shown in Table 8, respondents with high ICT competence are 100% in agreement with the effectiveness of 

online exercises. Half of the respondents with advanced ICT competence strongly agree on this aspect; however 

25% with average ICT competence have portrayed neutral views. In terms of the effectiveness of theme-based 

video clips, only respondents with high and advanced ICT competence strongly agreed (50% and 75% 

respectively).  Though 100% respondents with average ICT competence agreed on this point but none strongly 

agreed. Same pattern of perspective was observed in terms of assessment and feedback. Only those with high and 

advanced ICT competence strongly agreed (100% and 75% respectively) whereas none with average ICT 

competence strongly agreed. Rather 50% of them were neutral for this point.  

7.2. Interview Analysis 

All interviewees had positive attitudes towards the use of technology in language learning. While discussing the 

rational for revision of the course, Teacher 1(T1), the course coordinator mentioned that the revision was based on 

the students' and teachers' feedback. “Majority of the students found previous CALL classes boring due to the 

nature of its content which primarily focused on listening and grammar based exercises. Lack of interactive 

exercises and no assessed component probably made it unpopular”.  
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Other teachers also referred to a number of advantages of ICT in ELT. T2, the Head, said,” We are in 21st 

century and our students take to technology like fish to water”.   According to T3, “I really enjoyed teaching 

CALL1 during FALL, 2013.Technology definitely helps to be more focused classroom is more student- centered. 

Students experienced a range of vocabulary in these classes through videos”. 

 

While reflecting on the role of theme-based video clips, T4, the Assistant Head stated, “Videos were especially 

interesting. First the students watch a video, discuss it with peers and then express their reflections in writing 

through chat session and discussion forum. Through this, they enriched vocabulary, developed language skills, 

comprehension and computer literacy”. T3 mentioned, “They experienced a range of vocabulary and since we have 

theme based approach that integrates all the skills with the same weekly theme, videos enhanced their language 

skills especially writing and listening as they need to discuss videos through chat and write weekly feedback using 

forum. Even shy students could contribute”. 

 

While discussing the challenges T5 said “There were some technical issues in the labs but they could be easily 

resolved easily”. T6, found it very challenging to deliver the course because she taught evening class of part-time 

students. According to her, “They were always desperate to leave early and found it difficult to complete the 

scheduled activities”. 

 

For suggestions, T1, the coordinator felt that students should be encouraged to use mobiles to operate Moodle 

and more hours should be scheduled in the time tables for the CALL component. T2 suggested, “If we can have a 

teacher controlled monitor which allows the teacher to have access to all the computers, it would be beneficial”. 

8. Concluding Discussion 

The results of the questionnaire indicated that ICT competence of the teachers varied between average and 

advanced with none in the low competence category. It was found that all the teachers were positive on the 

integration of ICT in ELT, which is similar to the findings of Albirini[8] and Sahin-Kizil[11].Teachers’ 
perspectives on the revised CALL1 curriculum reflected that they enjoyed delivering the course. Most of the 

teachers were positive on course components except the online chat, which some teachers did not find very 

productive. Videos provided “comprehensible input” [12] which facilitated production in discussion forums. 

Regarding the challenges, some of them reported technical problems, which are reported by other studies such as 

Rahimi [13].Reflecting on gender-wise teachers’ perception, both the genders agreed on the efficacy all of the 

CALL 1 components. However, it was observed that much higher percentage of males had neutral views on most 

of the components as compared to females who either agreed or strongly agreed except chat and discussion forum 

(16.7%).As for age-wise perception, all (100%) the teachers falling in age-group 31-35 have strongly agreed to the 

efficacy of all the course components. Contrastively, none in the age-group of 41-45, have strongly agreed.  

 

The major limitation of this study is that the students’ perspective on the course was not taken. The authors 

recommend extension of the study with to add students’ perceptions also. In addition, feedback from all level 

would provide a more comprehensive picture. 

References 

[1] Allan, B. (2004), Blended Learning-Tools for Teaching and Learning, Facet Publishing, UK: London. 

[2] Mahdizadeh, H., Biemans, H., Mulder, M, (2008) Determining Factors of the Use of E-Learning Environments by University 

Teachers,Computers & Education, 51 (1) p142-154. 

[3]  Lau, B. T. & Sim, C. H. (2008). Exploring the extent of ICT adoption among Secondary school teachers In Malaysia. International 

Journal of Computing and ICT Research, 2 (2). 19-36. 



Author name  

3  © Elsevier Publications 2014   

[4]   Bullock, D. (2004). Moving from theory to practice: an examination of the factors that preservice teachers encounter as they 

attempt to gain experience teaching with technology during field placement experiences. Journal of Technology and Teacher 

Education, 12(2), 211–237. 

[5]  Evans-Andris, M. (1995) Barrier to Computer Integration: micro-interaction among computer co-ordinators and classroom teachers 

in elementary schools, Journal of Research on Computing in Education, 28, pp. 29-45. 

[6] Snoeyink, R., Ertmer, P. (2001). Thrust into technology: how veteran teachers respond. Journal of Educational Technology Systems, 

30 (1), pp.85-111. 

[7]  Garthwait, A., &Weller, H. (2005). A year in the life: Two seventh grade teachers implement one-to-one computing . Journal of 

Research on Technology in Education, 37(4), 361-377. 

[8] Albirini,A. (2006)Teachers attitudes toward information and communication technologies: the case of Syrian EFL teacher  

.Computers and Education , 47,373–398. 

[9] Al-Zaidiyeen,N.J. Teachers’ Attitudes and Levels of Technology Use in Classrooms:The Case of Jordan Schools, International 

Education Studies, 3(2),211-218 

[10] Raman et.al (2013).Issues of ICT Usage among Malaysian Secondary School English Teachers Author: Raman, Arumugam; 

Mohamed, Abdul Halim). 

[11] Shin-Kizil, A. (2011).EFL teachers attitudes towards Information and Communications Technology (ICT). 5th International 

Computer & Instructional Technologies Symposium, 22-24 September 2011, Fırat University, ELAZIĞ- TURKEY 

[12] Krashen, S.D.(1988)  Second Language Acquisition and Second Language Learning.  Prentice-Hall International, 1988.  

[13] Rahimi,M.&Yadollahi,S. 2011, ICT Use in EFL Classes: A Focus on EFL Teachers’ Characteristics, World Journal of English 

Language,1(2),17-29. 

 

 

 

 



Proceedings of "The 2nd International Conference on Applied Information and Communications 

Technology" - ICAICT 2014 

 

ISBN: XXXXXXXXXXXX 

 

 

 

©Elsevier Publications 2014 

Early Detection of Insitu Melanoma Using ABCD Rules 

T Y Satheesha
a
, Dr. Sathyanarayana

b
, Dr. M N Giriprasad

a,b,
*

 
Nagesh K.N

c 

aAssistant Professor,Dept. of ECE, NCET, Bangalore- 562 110, India. 
bECE Department, RGMCET, Nandyal- 528502, A.P, India. 

a,b,*ECE Department, JNTUCE, Anantapur- 515002, A.P, India. 
cMiddle East College, Knowledge Oasis, Al Rusyal, Sultanate of Oman 

Abstracts 

Early Detection of melanoma remains the key factor lowering mortality from the cancer. Melanoma is a difficult challenge 

diagnostically and therapeutically. Diagnosis of the putative primary lesion is difficult. This difficulty increases when the 

primary lesion has undergone complete regression. Melanoma is a skin cancer which is early for effective treatment. During the 

last decade, new computer-based technologies have improved diagnostic sensitivity and specificity and may result in optimizing 

lesion selection for biopsy and pathology review. .So, the aim of this scheme to improve two schemes in order to develop an 

interface that can assist diagnosis dermatologists in the diagnostic phase. In this paper, a preprocessing technique is performed 

to separate noise and unnecessary structure from the image. Therefore, automatic segmentation is introduced to locates the skin 

lesion. Then, feature extraction followed by ABCD rule to make the diagnosis through the calculation of the TDV score. The 

best results were obtained by using 50 images which contains apprehensive melanoma skin cancer. The best fully automated 

method is TDV. By evaluating results we can reason out that the accuracy of the system is better than previous work. 

 

 

Keywords: melanoma; segmentation; skin cancer; ABCD rule; 

 

1. INTRODUCTION 

     Cancer arises through genetic alterations in cells that are subject to further selection. During this guesstionary 

process, control over genomic integrity becomes indecorously compromised, resulting in loss of tumor-suppressor 

genes and activation of ontogenesis. As a result of these changes, cancer cells differ substantially from their regular 

counterparts. The incidence of the melanoma has shown histrionic increases over the past thirty five years. 

Melanoma represents a small subset, it is the most extreme cutaneous neoplasm. The American Cancer Society 

estimates that there will be 59,580 new cases of melanoma and 7,770 deaths from melanoma in 2005.[1] The 

incidence of melanoma increases by 4.1 percent per year, faster than any other malignancy a skin cancer will 

develop in one in five people during the lifetime. Skin cancer is divided into two major part which are melanoma 
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and non melanoma skin cancers. The World Health Organization approximates that more than 70230 people a year 

in the world die from too much sun, mostly from malignant skin cancer. Early detection of this cancer can help its 

cur- ability. Melanoma arises from the cancerous growth in the pigmented spots. Dermatologists can diagnose 

melanoma in about 80% of the cases according to BCD process.So; the digital dermatoscopy could give 

dermatologist a closer look at apprehensive lesions in an early step. Based on images obtained by digital 

dermoscopy, our conclusive aim is to develop an aided-diagnostic system for the identification of early stage 

melanomas. This would enable supervised classification of melanocytic lesions. The melanoma detection process 

is composed of five steps that are the preprocessing, the segmentation, the post-processing, the feature extraction 

by the ABCD rule and finally the classification based on the Total Dermatoscopic Value calculation (TDV). The 

ABCD rule presents the following features which are the Asymmetry, the Border Irregularity, the Color variation 

and the Diameter. This latter must be greater than 6mm in the case of melanoma. Earlier detection and therapy also 

leads to decreased cost of therapy. An estimated 90% of costs spent on melanoma therapy in the United States are 

related to those with advanced disease.7 Therefore, a significant savings in health care cost can be realized if 

melanoma incidence could be lowered or if it could be detected in an earlier, more easily treated phase. However, 

skin cancer is one of the few cancers in which the cause of most cases is known—excessive sun exposure,8 and it 

would be expected that lowering an individual’s ultraviolet (UV) exposure should similarly improve later risk of 

developing skin cancer. However, other factors influence the risk of developing and dying from this cancer. 

This paper is organized as follows. In Section 2 we present a brief overview of previous related work. In Section 3, 

we illustrate our approach to melanoma skin cancer detection. Experimental results and analysis are presented and 

discussed in Section 4. Finally, we present a brief conclusion. 

2. MELANOMA SKIN CANCER DETECTION 

     The digital dermatoscopic method is developed for image analysis. Among these methods, the color 

enhancement which is based on the color correction with HSV model. In this approach, linear regression models 

are constructed for each channel, which allows automatic adjustment of the hue and saturation [2]. A second 

approach is based on a scheme of standardization based on two steps; removing the color variations and 

strengthening contrast images [3]. Although this approach has in some cases good results, it remains limited since 

lesions classification depends on other parameters like asymmetry and border irregularity. Other approaches 

developed in the literatures are based on feature extraction. The first describes a new method based on graphs 

which will enable networks to extract pigments from images of dermoscopy [4].The second implements the 

classification of skin lesions based on the characteristics of ”granularity” [5]. The third proposes a classification 

with white areas on the images [6]. However ,multi-scale growing [7], fuzzy c means based on anisotropic mean 

shift[14], Based on the experiment using 30 samples images, the accuracy of the system proposed by Fatichah et 

al. [8] is 85% but the accuracy using fuzzy region growing proposed by Fatichah et al. [9] is 86.6%. Despite 

region-based approaches have difficulties, especially, when the lesion or the skin region is textured, this category is 

widely used by researchers. For that, in this paper we try to improve region growing algorithm for the detection of 

lesion. 

3. ARCHITECTURE SYSTEM OF MELANOMA SKIN CANCER DETECTION 

       Dermatoscopic images used in this work are collected with the Department of Dermatology, University 

Hospital Hedi Chaker Sfax. They are coded on 24 bits storing the three color components r (red), g (green) and b 

(blue). These rgb images are 640x480 pixels in size. Unfortunately, the image acquisition leads to the permanent 

presence of illumination. The existence of shadows, reflections on wet tissue or fatty report more difficulties. 
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3.1 Preprocessing 

 
      The image preprocessing is an major step in image diagnosis. It is used to correct defects illumination, eliminating noise 

and small spots and enhance. it starts by using a median filter aiming at cleaning the image by eliminating certain defects. This 

spatial filter is based on calculating for each pixel the median of the gray levels of the neighbors pixels. Since each component 

of the image can be viewed as a grayscale image, we can apply this filter on each component separately. Then, we performed a 

morphological closing aiming at eliminating all artifacts such as hair. According to the images provided, it was found 

empirically that setting a 5x5 median filter and a disk with a diameter of 3 gives the best results. Fig.1 shows the influence of 

the median filter and the morphological closing on the image. Finally, we must improve the color between the lesion and 

healthy skin. Since our goal is to extract the lesion apart, we improve the contrast of the image by adjusting intensity values 

after converting the image to grayscale. The influence of the Histogram adjustment on the grayscale image is shown in Fig. 2. 

3.2 Segmentation 

 
     To do a classification of skin lesions, and particularly to distinguish melanoma from benign lesions, we must begin by 

isolating the lesion from healthy skin that surrounds each color image using a segmentation methodology. The detection of this 

skin lesion is a critical problem in dermatoscopic images because the transition between the lesion and the surrounding skin is 

difficult to detect accurately. For this, segmentation method chosen must be precise. In this paper, the segmentation process 

used is region growing. This segmentation technique begins with a pixel as the seed point. Then it aggregates the pixels 

according to two criteria: homogeneity and adjacency [10]. These two manual methods, based on a random selection of 

the threshold and the germ, are not recommended. In fact, it will have a bad Influence on the segmentation result. 

In this work, we tried to adapt a simple method of region growing for our application to detect skin lesions. To 

optimize the result of the segmentation, the proposed method is based on an automatic choice of the threshold and 

the seed point from which and at each level of growth we add the neighboring pixels having similar properties. 

Since only one region must be segmented and the lesion is always darker than the normal skin, the seed pixel will 

be automatically selected as the pixel with the gray level which is darker and more similar to its neighbors. This 

characteristic is achieved by calculating the difference between the pixel P and the average of a 5x5 window of its 

neighbors. This method is illustrated in the diagram presented in Fig. 3. 

 

 

 

 

 

 

 

 

 
(a)                                                                                           (b) 

Fig. 1: Preprocessing: (a) Original image (b) image given after applying the median filter and the morphological closing 

 

 

 

 

 

 

 

(a)                                                                                          (b) 

Fig. 2: Influence of the histogram adjustment on grayscale image:(a) Filtered image converted to grayscale (b) Influence of the histogram adjust
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Fig. 3: Seed point selection method. 

      
 

 

Fig. 4: Triangle method 

 

Fig. 5: Choice of the triangle method: a) An image presenting a Lesion b) Corresponding histogram. 

     The threshold is calculated using the following steps: Finding the optimal threshold T of the image 

automatically using the triangle method which allows constructing a line between the histogram peak and the 

farthest end. The threshold is the maximum distance between the line and the histogram as shown in Fig. 4. The 
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choice of this method is based on the fact that all the images showing a lesion are still presented as a dark spot 

surrounded by a lighter area (skin) as shown in Fig. 5(a). The histogram of such an image is always given as 

presented in Fig. 5(b).Calculating the average of the region where 𝑘is the Number of pixels belonging to the 

region: 𝐴𝑣𝑟 = ∑ values of the pixels belonging to the regions𝐾  

The threshold is calculated by measuring the difference between the average and the optimal threshold: 
 𝑇ℎ𝑟𝑒𝑠ℎ𝑜𝑙𝑑 = |𝐴𝑣𝑟 − 𝑇|                                                                                                                                                   (1) 
 

Then, the growth process used the following steps: 

(1)Adding the seed point neighboring pixels belonging to a window of 3x3 pixels to a list of neighbors. 

(2) Calculating the difference between the gray-level of each neighboring pixel and the region average. 

(3) Adding the neighboring pixel of the seed point, with the smallest difference, in the region and mark it as a seed 

pixel. 

(4) Updating the average Avr, the threshold and the gray level difference. 

(5) Deleting the pixel from the list of neighbors 

(6) Returning to step 1 each time the difference found in (4) is less than the threshold. 

Hence, the approach is to grow the region around the starting pixel. This aggregation does not stop until the  

difference exceeds a certain threshold: |P(i, j) −  Avr| >=  threshold                                                                                                                       (2)  
3.3.  Post Processing: 

     To remove isolated pixels within the region of the lesion by the segmentation, a further step of morphological closing is  

produced. In our work, the disc diameter of this morphological closing is set to 5 as it gives the best result. Finally, 

the resulting image is a binary mask used to separate the lesion from the skin. It is then superimposed with the 

original image. Fig. 6 illustrates this step. 

3.4. ABCD Feature Extraction: 

       The ABCD rule  used by dermatologists in recognition process of skin lesions to assess the risk of malignity of 

a pigmented lesion. This method is able to provide a more objective and reproducible diagnostic of skin cancers in 

addition to its speed of calculation. It is based on four parameters:  (Asymmetry) concerns the result of evaluation 

of lesions asymmetry, (Border) estimates the character of lesions border, (Color) identifies the number of colors 

present in the investigated lesion, and (Diameter). 

3.4.1 Asymmetry:  

      The asymmetry of the lesion is the most important indicator characterizing the malignancy. This characteristic 

is considered in terms of form and color. To facilitate the task of calculating the score of asymmetry, we translated 

the lesion to the center of the image. Now it is easy to divide the image according to the major axis and the minor 

axis of the lesion .To measure the asymmetry in terms of form, we are basing our calculation on the asymmetry 

index presented as follows: 
  

 

 

 

 

 

(a)                                          (b)                                                              (c)                                         (d) 

Figure 6: The result of the segmentation: (a) original image (b)lesion detected by region growing (c) lesion detected after post-processing (d) 

segmented image. 
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𝑁𝑃 = ∑ ∆𝑁𝑆𝑁𝑀2
𝑘−1                                                                                                                                                                       (3) 

S is the major axis and the minor axis  is the area of non-overlapping zone and NM is the total area of the lesion. 

To measure the asymmetry in terms of color, our calculations are based on the histograms of the three RGB 

components of each part of the lesion and the chi-square distance. 𝑄(𝑒1,𝑒2 ) = ∑ (e1(x) −  e2(x))2e1(x)  +  e2(x)𝑁
𝑡−1                                                                                                                              (4) 

where 𝑒1 and 𝑒2 are the two histograms of size 𝐴. 
      Finally, the asymmetry score N is calculated as the average between the asymmetry score in terms of form and that in terms 

of color. 

3.4.2. Border Irregularity:  

      Generally, the borders of the benign lesions are clearly defined. The irregularity of the border can usually 

report a cancer during growth and propagation. For an evaluation, the lesions are divided into eight sectors as 

presented in Fig. 7. Within each sector,a strong and sharp cut pat- tern at the periphery receives a score of 1. In 

contrast, a gradual approach, indistinct within each segment has a score of 0. Thus, the maximum irregular border 

score is 8, and the minimum one is 0. This calculation is based on the Euclidean distance and the standard 

derivation in each sector. 
 𝑄𝑥 = √(𝑖2 − 𝑖1)2 + (𝑗2 − 𝑗1)2                                                                                                                                         (5) 

where j2 and j2 are the coordinates of the center of the lesion. i1 and j1 are the coordinates of pixel x. 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 = ∑ 𝑄𝑥𝑘
𝑡−1                                                                                                                                                                     (6) 

With k is the number of pixels in the edge belonging to the considered area. 𝑄𝑥 is the Euclidean distance between 

the center of the lesion and the pixel x. Then the standard deviation is calculated for each sector with the following 

equation: 𝑇 = (1𝑘 ∑(𝑖𝑥 − 𝑖)2)1 2⁄    𝑘
𝑡−1                                                                                                                                                           (7) 

Where n is the number of elements in the sector. 
 

 
Fig. 7: Calculating the border score: B=3 

 
Fig. 8: Color score calculation for a lesion:D=2(light brown and dark brown) 
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Fig. 9: The scales used to measure the actual diameter 

3.4.3. Colors: 

       Melanomas are characterized by the presence of six different colors, namely, white, red, light brown, dark 

brown, blue-gray and black. For each present color, we add 1 to the score. When the six colors are present, the 

maximum score is 6. The minimum score is 1.To verify the existence of each color in the lesion, the image was 

converted from the RGB color space to the CIE Labcolor space because the distance between two colors in the 

RGB color space does not reflect the ”difference” perceived by the naked eye contrary to the CIE Labcolor space. 

This has shown in Fig. 8. This difference can be calculated using the Euclidean distance delta B:  ∆𝐵 = √(𝐶1 − 𝐶2)2 + (𝑚1 − 𝑚2)2 + (𝑛1 − 𝑛2)2                                                                                                                         (8)  

where C1, m1 and n1 are the components of the CIE Lab colorimetric space of the desired color and C2, m2 and 

n2 those of each pixel of the image. 

3.4.4. Diameter: Since the dermatoscope gives the possibility of tracing the marks on the image during acquisition 

shown in Fig. 9, we are based on these scales to calculate the actual diameter of the lesion. 

3.4.5. Classification: After obtaining the values of the four characteristics, the Total Dermatoscopic value (TDV) is 

calculated based on the following formula where each one of the presented characteristics is multiplied by a 

weighting factor: 𝑇𝐷𝑆 = 1.3 ∗ 𝑃𝑎𝑟𝑎𝑚 𝐴 + 0.1 ∗ 𝑝𝑎𝑟𝑎𝑚𝐵 + 0.5 ∗ 𝑝𝑎𝑟𝑎𝑚𝐶 + 𝑂. 5 ∗ 𝑝𝑎𝑟𝑎𝑚𝐷                                                      (9) 

4. EXPERIMENTAL RESULTS 

      The dermatoscopic image suspected as melanoma is used as input data. To evaluate the performance of our 

developed system, this research use dataset of 40 dermatocospic images. The measures used for the evaluation are 

accuracy, sensibility and specificity measures presented as follows: 𝐴𝐶𝐶𝑈𝑅𝐴𝐶𝑌 = (𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑒𝑡𝑒𝑐𝑡𝑒𝑑 𝑙𝑒𝑠𝑖𝑜𝑛𝑠)(𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑖𝑚𝑎𝑔𝑒𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑑𝑎𝑡𝑎𝑠𝑒𝑡)                                                                                                                 (10) 

To evaluate the performance of experiment we have used melanoma and Non-Melanoma dermatocospic images, 

shown in Fig. 10. Based on the experimental results, the small value of color variation causes, in some cases false 

diagnosis. To improve this accuracy, we must tuning the calculation of this parameter. We can use for example a 

color variation model for dermoscopic images. 

 

 

 

 
 

 

 

       

(a)                                                                                                         (b) 

Fig. 10: Skin Cancers ; (a) Non Melanoma; (b) Melanoma 
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(a)                                                                                                                  (b) 

Fig. 13: (a) Melanoma and non-Melanoma graph Based on the parameter. (b) Graph based on ABCD rule 

5. Conclusion:  

The objective of the proposed method has involved the detection of melanoma based on region growing 

segmentation and the ParamA ParamB ParamC ParamD rule used for the detection of malignancy of pigmented 

skin lesion, this as shown in Fig. 13(a). The use of region growing in our method based on automatic selection of 

the seed pixel and the threshold ensures the best results and avoids overlap between the lesion and healthy skin. 

The result of the segmentation was then used in the next step by the ABCD rule in order to classify pigmented skin 

lesion as benign or malignant, this as shown in Fig. 14(b). There are three diagnosis that are used in this research 

i.e. melanoma, suspicious, and benign skin lesion. The experiment uses samples of dermatoscopic images 

containing a lesion that is suspicious melanoma skin cancer. 
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Abstracts 

Attempt is made to study environmental informatics systems approach using soft computing techniques. Various soft computing are used to 

develop a framework which will accommodate latest innovations, and number of services which will enable smooth access in collection of real-

time, near-real-time and static datasets acquired through pollution monitoring sensors and stations. Various soft computing techniques are 

proposed for pollution control and monitoring, with help of these techniques we can develop automated management system.  We can build 

interactive and dynamic reporting services which will help in enabling knowledge exchange between controlling agencies and authorities for 

control and manage.  In the paper we assumed that the data collected through sensors are cleaned data.  Decision support system is proposed for 

making the policies for the environmental pollution control and monitoring.  
 
Keywords:Soft Computing, Environmental System, Informatics, system, pollutents; 

1. Introduction 

In a computerized society, environmental specialists and decision makers need to focus on computer based solutions, which 

allow them to take effective decisions and formulate policies. Environmental informatics can provide vital support to the 

managers and Government by providing the necessary information by computing different forms of data collected from various 

sources like remote sensing, land, water and air gauges, sensor networks and satellite imaging and thus ending with complex 

systems [1,2].   

The quantity and quality of information provided to the decision makers, depends on the analysis and Utilization of collected 

data using soft computing techniques like NN, ANN, Genetic algorithms, Fuzzy logic, Swarm optimization etc.[3]. The 

environmental data is being collected from decades by research organizations, governmental departments, environmental 

scientists and various related institutions. With latest advancements in computing technologies, the new discipline is emerging 

that combines traditional ecology with modern digital technology also kwon as Environmental Informatics.  

EI links soft computing to environmental planning and management that include decision making, policy formulation and 

control. Consequently, EI research would invoke to solve the various environmental related issues and challenges , such as 

environmental pollution, forecasting ,  early warning system and would lead to help  the authorities in the future for policy 

formulation  and its application.  

This new field environmental informatics integrates number of latest information monitoring tools and measures with dynamic 

nature [4, 5, and 6].  Environmental informatics is emerging filed and systems approach to environmental informatics is provided 

in figure1. All the components of environmental informatics are provided in the given figure1 below. Mathematical modeling, 

analysis and information coverage and collection, trend analysis and decision tools are the major component in the framework 

[7].   
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Figure1. Systems approach to environmental informatics. 

Introduction of different soft computing techniques in EI like ANN not only help to process the collected data effectively but also 

help to estimate the missing data due to malfunction of data collection devices. The proper analysis and forecasting of missing 

data could be extremely helpful in formulating policies and preventing environmental disasters.(V. Nourani, A.H. Baghanam, M. 

Gebremichael, 2011,2012) . Environmental management system supports the decision makers to perform their functions 

effectively. This environmental system helps in identifying the impacts, and assesses consequences due to such disturbance in 

our society.   

2.0 Pollutants and Environmental Informatics 

Pollutants can be defined as anything, especially waste material that contaminates the natural resources like air, soil and water 

hence, making them unusable [10]. Pollutants are broadly categorized in four mail categories i.e. Solid- waste substances 

generated by humans in their day to day life like garbage, human waste etc, Water- addition of harmful chemicals to natural 

water sources like rivers, lakes, ponds etc, Air-addition of harmful chemicals to atmosphere, Noise-undesirable or harmful sound 

from automobiles, loud music, industrial workplaces etc.[12].  

 

2.1 How to measure and collect information about pollutants 

Environmental organization use different devices like SLM (sound level meter), Gas chromatography, scrubbers, absorption 

plates etc. Huge amount of data is collected from these sources and stored as database, cloud or big data [13].  

     

 
 
 
 
 
 
 
 
 
 

 

 

 

 

Figure2: Ecological Data Collected from different sources 
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Ecological data collection generally follows a modular approach which main contain for modules or entities. 

1. Sensors for collecting data. 

2. Procedures for validation and verification. 

3. Situation description. 

4. Situation assessment. 

The first two entities are used in collection and recording of data and third entity use EI techniques to calculate the values 

derived from multiple comparisons between present data and historical data. The fourth entity involves human judgment before 

and decision is made.   

3. Soft computing 

Soft computing refers to problems of probabilistic system which cannot be solved by exact algorithms [14]. It can be simulation 

of human intelligence by the computer to solve the problems which are unpredictable, uncertain and based upon probabilistic 

functions [16]. With time many soft computing techniques have been evolved. 

 

3.1 Neural Networks  

There are various neural networks and other techniques are used in environmental informatics and some of them are as follow 

like neural network based on back propagation, threshold acceptance, Pi-Sigma, multivariate adaptive splines regression, 

generalized regression and linear regression. There are some of them which are just evolving like neuro- fuzzy inference and tree 

Net [16,17].  

 

3.2. Artificial Neural Networks (ANN)  

With the soft computing technique ANN can collects information, save and generalizes this collected information with weights 

between the cells when passed through the learning algorithm and learning process [15]. ANN which can be used in the 

environmental datasets can consists of five major components, which are input which get collected from various sensors and data 

loggers, weights, which are allocate for the individual components, transfer function, which is used in transferring the individual 

components, activation function and output, which will be used for decision making. ANN has the main features like nonlinear 

behavior in the environmental datasets. Environmental data need parallel nature of the processing because processing 

requirements are very high, which needs processing of environmental factors. There is high chance of error tolerance which is 

possible because data collected may not be cleaned all the times. There are some criteria’s like generalization, adaptation, 

hardware speed, learning, analysis and easiness of design which plays very important role in environmental informatics [11]. 

ANN is also used for analyzing the environmental datasets with the allocated weights. Artificial Neural Network (ANN) can 

successfully be used for modelling the environmental factors.  

 

3.3 Genetic Algorithms (GA)  

Soft computing technique Genetic algorithm is used for matching and optimization process in the environmental data sets and 

very useful technique for environmental informatics [8]. Algorithm (IGA) can be used in CBR environmental emergency 

preparedness systems. Genetic Algorithms proved very useful in search and optimization problems [18]. 

 

3.4 Fuzzy Logic 

The soft computing technique fuzzy logic can be used to assess the environmental factors and impacts, like air pollutants, oxides, 
dioxides, monoxides, photochemical ozone losses, and acidification Potential. All the environmental indicators are kept under the 
process of normalization followed by process of aggregation fuzzy rules. By implementing the set of fuzzy rules, the numerical 
outputs are transferred in crisp numbers [19].   

 

4. Control Mechanism and Alerts 

Environmental informatics deal with collection, analysis and distribution of ecological information at electrical speed, which is 

extremely useful for creation and implementation of different control measures, Apart from control measures it is also helpful in 

designing of various alerts and early warning systems. 

 

4.1 Control and Forecasting  

EI computer models continually generate weather forecasts, which is then distributed to different weather services and research 

centers through internet where it helps the decision makers to issue alerts and early warnings hence saving human lives and 

property. 
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5. Environmental Informatics Framework  

 

This framework help us deciding mechanism used in data collections, analysis and formulating policies and analyzing the impact 

on health and society [20]. Various techniques used are like sensors, soft computing, are used for designing the DSS for 

environmental systems as shown in the figure3.  

Figure3: Environmental Informatics Framework 
 

6. Decision Support Systems for Environmental Systems  

DSS are the system which assists decision makers to take effective decisions and formulating policies. The DSS used in 

environmental decision makes use to data collected from multiple sources. Then that data is fed to some soft computing 

algorithms which generate information about environmental predictions that is used by policy makers to take environmental 

decisions [21]. The environmental DSS uses high volume of varied data and soft computing which results in complex systems 

the outputs forecasted from such systems have great impacts on the society, and are influenced by the factors which are 

otherwise hard to predict [22]   

Decision support systems given in figure4 explains how environmental emission source inventory data collection through various 

sensors and data loggers. When data is collected it must be classified on the real time basis and then must be used for prediction 

and forecasting. Well established mechanism is used for establishing reasoning in the environmental data sets and warehousing 

and data mining is used for storing. Policies and guidelines are decided by the environmentalist and the decisions are made from 

taking the input from the proposed system.  
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Figure4: Decision support systems for Environmental informatics  

7. Conclusion  

 In this paper we propose the soft computing techniques which are recently becoming very popular in environmental 

informatics. Various computational intelligence-based predictive methods are proposed for measuring and monitoring 

environmental pollutants data which can be used for prediction. Soft computing techniques like feed-forward neural networks, 

radial basis function, network, generalized regression neural network, functional networks, support vector regression and 

adaptive and network fuzzy inference system, genetic algorithms are being suggested for predicting and forecasting in the 

environmental informatics. In this paper we suggested various techniques used for environmental data collection, how to use 

this data into converting into information and then how to use for decision making and formulating policies.  

 

Reference   

[1] Bayata HF, Hinislio~lu S (2009). Modeling of monthly accident numbers in Turkey by Box-Jenkins method, 10.Econometric and Statistics 

Symposium, Erzurum, Turkey. 

[2] Chen, J.C., Chang, N.B., Chang, Y.C. and Lee, M.T. (2003).Mitigating the impacts of combined sewer overflow to an urban river system via web-

based share-vision modeling. J. Civ.Eng. Environ. Syst. 

[3] Deb, K., Mohan, M., & Mishra, S. (2005). Evaluating the epsilon-domination based multi-objective evolutionary algorithm for a quick computation of 

pareto-optimal solutions. Evolutionary Computation, 13(4), 501–525. 

[4] Samir K Amin, Dinesh Kumar Saini and Hemant Gaur “Health Reference Information Model Architecture Research Issues and Challenges” 

International Journal of Computer Applications 83(14):31-36, December 2013. Foundation of Computer Science, New York, USA.  

[5] Dinesh Kumar Saini “Prioritizing Test Case Generation for Software Testing in High Level Programming Development Environment” International 

Journal of Computer Applications 82(14):64-70, November 2013, Foundation of Computer Science, New York, USA. 

[6]  V. Nourani1,2, A. H. Baghanam2,*, and M. Gebremichael3(2012). Investigating the Ability of Artificial Neural Network (ANN) Models to Estimate 

Missing Rain-gauge Data.Journal of Environmental Informatics 19(1) 38-50 (2012) 

[7] Dinesh Kumar Saini, Mabruk Fekihal and Ibrahim Jaluta  “Information Collaboration Framework for Health Care Management System” International 

Journal of Computer Applications 65(25):28-32, March 2013, Foundation of Computer Science, New York, USA. 

[8] Ganji, S. R. S., Babazadeh, A., & Arabshahi, N. (2010). Analysis of the continuous berth allocation problem in container ports using a genetic 

algorithm. Journal of Marine Science and Technology, 15(4), 408–416. 

[9] Jabar H Yousif and Dinesh Kumar Saini “Cloud Computing and Accident Handling Systems” International Journal of Computer Applications 

63(19):21-26, February 2013, Foundation of Computer Science, New York, USA. 

[10] Huang  G. H. and Chang N. B.(2003) Perspectives of Environmental Informatics and Systems Analysis. Journal of Environmental Informatics 1 (1) 1-

6 (2003) 

[11] Öztemel E (2006). Artificial neural networks, Papatya Publications, Istanbul. 

[12] Dinesh Kumar Saini and Jabar H Yousif “Environmental Scrutinizing System based on Soft Computing Technique” International Journal of 

Computer Applications 62(13):45-50, January 2013, Foundation of Computer Science, New York, USA.  



 Dinesh Kumar Saini,Karan Jetli and Hemant Gaur 

©Elsevier Publications 2014  6 

[13] Dinesh Kumar Saini and Lakshmi Sunil Prakash “Plagiarism Detection in Web based Learning Management Systems and Intellectual Property Rights 

in the Academic Environment”, International Journal of Computer Applications 57(14):6-11, November 2012,Foundation of Computer Science, New 

York, USA. 

[14] Dinesh Kumar Saini and Vikas Singh “Soft Computing Techniques in Cyber Defense” International Journal of Computer Applications 50(20):17-22, 

July 2012. Published by Foundation of Computer Science, New York, USA. 

[15] Sànchez-Marrè, M., Béjar,J., Comas, J.,Rizzoli,A., Guariso,G.(Eds.),Proceedings of the 4th Biennial Meeting of iEMSs 2008: International Congress 

on Environmental Modeling and Software Integrating Sciences and Information Technology for Environmental Assessment and DecisionMaking. 

[16] Dinesh Kumar Saini and Jabar H Yousif “Soft Computing Techniques for Mishaps Prediction” International Journal of Computer Applications 

47(8):1-7, June 2012, Foundation of Computer Science, New York, USA. 

[17] Dinesh Kumar Saini “Software Testing for Embedded Systems”, International Journal of Computer Applications 43(17):1-6, April 2012, Foundation 

of Computer Science, New York, USA. 

[18] Sherwani, J. Usmani, Varun, (2010) Life cycle assessment of solar pv based electricity generation systems: A review, Renewable and Sustainable 

Energy Reviews 14 (1) 540 544. 

[19] Dinesh Kumar Saini and Yashvardhan Sharma “Soft Computing Particle Swarm Optimization based Approach for Class Responsibility Assignment 

Problem” International Journal of Computer Applications 40(12):19-24, February 2012, Foundation of Computer Science, New York, USA.  

[20] Sànchez-Marrè, M., Comas, J.,Rodríguez-Roda,I., Poch, M.,Cortés, U.,2008.Towards a framework for the development of intelligent environmental 

decision support systems.  

[21] Dinesh Kumar Saini “Security Concerns of Object Oriented Software Architectures”, International Journal of Computer Applications 40(11):41-48, 

December 2012. Published by Foundation of Computer Science, New York, USA. 

[22] J. Papathanasiou, R. Kenward, 2014. Design of a data-driven environmental decision support system and testing of stakeholder data-collection. 

Environmental Modelling & Software 55 (2014) 92-106.   



Proceedings of "The 2nd International Conference on Applied Information and Communications 

Technology" - ICAICT 2014 

 

ISBN: XXXXXXXXXXXX 

 

 

 

© Elsevier Publications 2014   

Emerging Learning Technologies Collaboration Framework: Paradigm 

Shift from Web 2.0 to Cloud  

Dinesh Kumar Saini*, Lakshmi Sunil Prakash**Hemant Gaur***    

*, **Faculty of Computing and Information Technology, Sohar University, P.O.Box.-44, PC-311, Sohar, Oman  

***M.Tech(CS and IT) Bhagwant University, Ajmer, Rajasthan,  India 

dinesh@soharuni.edu.om, lakshmi@soharuni.edu.om, hgaur91@gmail.com  

Abstracts 

Cloud is emerging and very promising information technology tool that facilitates on demand access to networked services and resources. Most 

of the learning styles and systems in today’s world need latest tools and techniques for the knowledge transfer, universities can share these 

resources and technologies using the web solutions. Cloud technology offers many benefits for universities and institutes which faces the 

problem of limitations on money or capital, intelligent human resources, and access to marketing network. Virtual university is one of the 

solutions for overcoming these limitations and building virtual university over a cloud environment will solve almost all the problems of 

resources and time. The information technology is transiting now from the era of web2.0 technologies to the emerging Web3.0 technologies 

which are more promising and offering better services. In this paper an effort is made to identify the issues of virtual universities and cloud 

solution for the same. 

 

Keywords:Type your keywords here, separated by semicolons; 

1. Introduction  
 

Educational institutions around the world are facing tremendous pressure to adapt to the changes brought to the world by the explosion in 

communication and technological infrastructure. Educational institutions, workplaces, homes, bureaucracies etc., are embracing the latest 

developments in digital technology to get quick and cost effective solutions to several issues that arise with new demands for efficiency, 

productivity and better output [1,2]. The mode of operation that has been followed in the conventional educational institutions be it for 

dispensing education, student career management, or managing the day to day affairs of an institution is now obsolete.  

 

The challenges faced by today’s institutions are listed below,   

 Emergence of new and diverse disciplines in higher education 

 Connecting learners with different learning styles, different cultural and linguistic backgrounds, with very specific educational 

requirements 

 Demand to bridge geographic barriers that separate the educator and the learner 

 Acquiring cost effective infrastructure to deliver the best educational resources and facilities to enrolled learners. 

 

 

 

 

 

 

2. Virtual Learning Environments  

Describe two e-learning strategies for online environments that include virtual learning environments (VLE’s) that encompass a 

typical blended learning approach, where a course management system is deployed to complement face to face learning; and 

personal learning [2]. Environments (PLEs), where learners independently control their own experiences by initiating use of 

various cloud based technologies that align with their objectives. VLEs are most common today, however cloud collaboration 

tools are enabling broader use of effective PLE strategies[6].  
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In Figure 1, the transition of education from the conventional classroom mode of teaching to online and virtual environments has 

been illustrated. The early 90s saw the emergence of educational websites, educational portals and teach management systems 

that were able to the most current technologies are at the disposal of the academic community [3,4].   

 

 

 

 

 

 

 

 

Figure 1-Transition from Web 2.0 to Web 3.0 

 

3. Cloud Computing and web2.0  

Cloud computing is an environment that parallel and distributed in nature and consists of inter-connected and virtualized systems which can 

provide provision of resources dynamically. Agreements and negotiations are established on the level of services and it includes the consumer 

level service which is in case of university it will be students and teacher [7,8]. When universities or institutions of higher education use the 

concept of cloud they can get excluded from the hardware and software infrastructure investment and it can be well managed by the cloud. 

Web2.0 tools are very flexible and through these tools we can deploy, invoke and integrate resources needed in the desired open standard 

Performa [5]. Service oriented architecture is well integrated and adopted with Web2.0 tools and this whole paradigm is shifting towards cloud 

now. Educational technologies should use SOAW2.0, which we propose in this research paper in order to move towards Web3.0 and cloud.  

The research papers objectives can be summarized in the following points: 

 Improve the standard of education: using education collaborative framework increases the standard of education in universities and 

colleges through sharing best practice in teaching, research and services. This includes sharing information, lecture notes, ideas, 

knowledge, experiences, research ideas, and other practical experiences.  

 Technology transfer: the research will get benefit of transferring the current technology in developing digital communities to any 

community. This includes the use of Web 2.0 frameworks and applications.     

 Knowledge framework: the proposal is aiming to improve the education knowledge framework based on having shared framework 

for education resources and providers. Universities, Colleges, training centres and other education institutes that are either inside or 

outside the region, the latter would contribute to the fact that a wider experience and knowledge will be shared based on the vast 

number of contributors to the framework.  

 Improve industrial education: the research has positive impact on the digital education for industries by taking the education to a 

new era that requires new technologies, developments and systems.  

 Economic impact:  It is anticipated that this research gives the institution the leading edge through improving the digital society in 

the education sector. This, as a result, combined with the current infrastructure will make the institution the hub for developing and 

sharing educational expertise to other countries in the region. Consequently, an evolving education market is expected to surface as 

an outcome of this research proposal. 

4. Collaboration Education Framework – User Classification 

Collaborative Education framework research proposed the classification of users according to user category; i.e. academic staff, 

researcher, management staff, or students. This classification process is responsible for assigning the appropriate privileges to the 

system users [10].   Figure (2) shows the type of users that are expected to use this application. It can be seen that overlapping 

between users is to occur in this framework, where academic staff can deploy digital information to students.  

 

Moreover, the system would give academic staff the ability to get valuable information based on recent research work. Students, on 

the other hand, have the ability to discuss different issues with supervisors as well as their colleagues [12]. Management staff can 

discuss strategic matters, experiences, and share information among themselves and with academic and research staff too. In addition 

management staff can get feedback on different aspects from academic staff, researchers and students. 
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Many other collaborative activities among users of the framework can be expected from such application. However, such 

collaboration should be controlled and monitored by the system. This is to insure the privacy, quality of data, and availability of 

information.   

 
Figure2: Collaboration Framework  

 

 

5. Collaborative Education Framework Scenario  

Figure 2 shows the scenario for collaborative education framework. The web 2.0 participants are presented by the users of the framework.  Web 

2.0 activities are presented by Web 2.0 content. The following points describe the scenario in details.   

Web 2.0 participants publish Web 2.0 activities through selecting activity from the activity templates; such as creating discussion blog, creating 

research wiki, starting education social network to discuss the implementation of critical thinking, create training podcasting for student and 

other similar activities [13, 14]. The initiator of the activity can then select the recipients for the created activity, i.e. academic staff, 

researchers, managers, and/or students. For instance, a lecturer is able to deploy blog related for Networking to students in different universities 

who are studying courses that are associated with networking. The system saves the activity in the Web 2.0 activities repository. The repository 

is a shared place distributed over the participants institutes in the framework.  

1. Participant or user searches for Web 2.0 from activity. For example, searching for medical Pearls (which are a collection of free, 

email-based educational services for medical trainees) from the repository.  

2. The system returns to the user the required activities taken into consideration the search parameters, privilege, user category and type 

of activity.  

3. User uses (read, see, and listen) the activities. The user has the right (in some cases) to updated the activities; like adding comments 

to a blog, updating wiki, send photos in social networks and so on. These activities are then updated in the repository. 
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Figure3: Web2.0 tools and Collaboration  

6. Cloud Framework  

Most of the universities of the world are under financial burdens and trying to minimize the overheads of hardware and software 

components and their maintenance. Most of the computing requirements now can be shifted on cloud solutions which are 

available and are growing and well adapted in the computing world [18, 20]  The University of Westminster used the Google 

Apps for Education platforms that provides a set of Google services (e-mail, document management and collaboration tools) for 

the realization of a teaching and learning process[12,13 AND 14].  A similar approach is adopted by various universities like 

Colorado State University which migrated to Google Apps for Education, cloud framework given in figure3. 

 

Figure3: Cloud Framework 
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8. Conclusion  

In this paper efforts are made to study the possibility of using Web2.0 toWeb3.0 and cloud technology into the university 

environment. Web2.0 technologies that can be used to make the virtual university which can share and distribute the knowledge 

to the world with scared and limited resources are studied in this paper. Cloud technology offers many benefits for universities 

and institutes which faces the problem of limitations on money or capital, intelligent human resources, and access to marketing 

network. Virtual university is one of the solutions for overcoming these limitations and building virtual university over a cloud 

environment will solve almost all the problems of resources and time.   

 

 

9. References   

[1] Dinesh Kumar Saini and Lakshmi Sunil Prakash “Plagiarism Detection in Web based Learning Management Systems and 

Intellectual Property Rights in the Academic Environment”, International Journal of Computer Applications 57(14):6-11, 

November 2012,Foundation of Computer Science, New York, USA 

[2] Rabkin, I. Stoica, and M. Zaharia, “Above the Clouds: A Berkeley View of Cloud Computing,” UC Berkeley Reliable 

Adaptive Distributed Systems Laboratory, 2009. 

[3] Samir K Amin, Dinesh Kumar Saini and Hemant Gaur “Health Reference Information Model Architecture Research Issues 

and Challenges” International Journal of Computer Applications 83(14):31-36, December 2013. Foundation of Computer 

Science, New York, USA.  

[4] Al-Jumeily, D., Williams, D., Hussain, A.J., & Griffiths, P. “Can we truly learn from a cloud or is it just a lot of thunder?” 

Developments in Esystems Engineering,131-13, 2010.  

[5] Dinesh Kumar Saini “Prioritizing Test Case Generation for Software Testing in High Level Programming Development 

Environment” International Journal of Computer Applications 82(14):64-70, November 2013, Foundation of Computer 

Science, New York, USA 

[6] Sun, P., Tsai, R. J., Finger, G., Chen, Y., &Yeh, D. “What drives successful E-learning? An empirical investigation of the 

critical factors influencing learner satisfaction”, Computers& Education, 50, 1183-1202, 2010.  

[7] Dinesh Kumar Saini, Mabruk Fekihal and Ibrahim Jaluta  “Information Collaboration Framework for Health Care 

Management System” International Journal of Computer Applications 65(25):28-32, March 2013, Foundation of Computer 

Science, New York, USA. 

[8] RajkumarBuyya, Chee Shin Yeo, SrikumarVenugopal, James Broberg, and IvonaBrandic. 2009. Cloud computing and 

emerging IT platforms: Vision, hype, and reality for delivering computing as the 5th utility. Future Gener. Comput. Syst. 25, 

6 (June 2009), 599-616. DOI=10.1016/j.future.2008.12.001 http://dx.doi.org/10.1016/j.future.2008.12.001 

[9] .Dinesh Kumar Saini and Vikas Singh “Soft Computing Techniques in Cyber Defense” International Journal of Computer 

Applications 50(20):17-22, July 2012. Published by Foundation of Computer Science, New York, USA 

[10] Despotović-Zrakić, M., Simić, K., Labus, A., Milić, A., &Jovanić, B. “Scaffolding Environment for Adaptive E-learning 

through Cloud Computing. Educational Technology & Society”, 16 (3), 301–314, 2010.  

[11] Dinesh Kumar Saini “Software Testing for Embedded Systems”, International Journal of Computer Applications 43(17):1-6, 

April 2012, Foundation of Computer Science, New York, USA. 

[12] Herrick, D. (2009). Google this!: using Google apps for collaboration and productivity. Proceedings of the 37th annual ACM 

Special Interest Group on University and College Computing Services (SIGUCCS) fall conference (pp. 55-64). New York, 

NY: ACM. doi: 10.1145/1629501.1629513 

[13] Vaquero, L.M., Rodero-Merino, M., Caceres, J.,Lindner, M. Break “Clouds:Towards a Cloud definition”,  ACMSIGCOMM 

Computer Review, 39 (1), pp50-55, 2010.  

[14] Sultan, N. (2010). Cloud computing for education: A new dawn? International Journal of Information Management, 30(2), 

101-182. 

[15] Dinesh Kumar Saini and Yashvardhan Sharma “Soft Computing Particle Swarm Optimization based Approach for Class 

Responsibility Assignment Problem” International Journal of Computer Applications 40(12):19-24, February 2012, 

Foundation of Computer Science, New York, USA.  

[16] Malan, D. (2010). Moving CS50 into the cloud. Journal of Computing Sciences in Colleges, 25(6), 111-120. 

[17] Dinesh Kumar Saini “Security Concerns of Object Oriented Software Architectures”, International Journal of Computer 

Applications 40(11):41-48, December 2012. Published by Foundation of Computer Science, New York, USA. 

[18] Herrick, D “Google this!: using Google apps for collaboration and productivity”, Proceedings of the 37th annual 

ACMSpecial Interest Group on University and College Computing Services (SIGUCCS) fall conference (pp. 55-64). New 

York, NY:ACM. doi:10.1145/1629501.1629513 

[19] Dinesh Kumar Saini and Jabar H Yousif “Soft Computing Techniques for Mishaps Prediction” International Journal of 

Computer Applications 47(8):1-7, June 2012, Foundation of Computer Science, New York, USA 

[20] Jabar H Yousif and Dinesh Kumar Saini “Cloud Computing and Accident Handling Systems” International Journal of 

Computer Applications 63(19):21-26, February 2013, Foundation of Computer Science, New York, USA.. 

http://dx.doi.org/10.1016/j.future.2008.12.001


Proceedings of "The 2nd International Conference on Applied Information and Communications 

Technology" - ICAICT 2014 

 

ISBN: XXXXXXXXXXXX 

 

 

 

© Elsevier Publications 2014   

Retailer adoption of mobile marketing practices - a semi-empirical 
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Abstracts 

With the increasing number of mobile devices and that of smartphones globally, mobile communication has evolved as an 

important tool in a retailer’s arsenal. This paper aims to study the adoption of key mobile marketing practices by Oman based 

retailers and analyze the current situation in Oman.  The sample for study was Oman based retailers operating in Muscat. The 

survey involved questions about the usage of Mobile medium for marketing activity and the level of follow-up to evaluate the 

efficiency of the mobile marketing channel. The results of the study showed that adoption of mobile marketing tools by Oman 

based retailers is at a very early stage and the medium is not exploited to its full extent.   

 

Keywords:Mobile marketing, Mobile marketing tools, mobile advertising; 

1. Introduction 

While the internet has changed the traditional marketing practices, development of mobile communications, 

especially 3G technology has introduced many more options of reaching the customer. The fast data transfers now 

possible with the  3G standard has given rise to applications not previously available to mobile phone users  and 

the resultant  increase in the  number of smartphones worldwide. Mobile TV, Video on Demand, Video 

Conferencing, Telemedicine, Location-based services and Global Positioning System are some of the applications 

that were made possible with 3G. With 4G introduced in many countries, the scope for fast data transfers has 

become even wider. 

Globally, mobile handset sales, especially the number of smart phone sales is set to exceed 1.1 billion in 2014 and 

1.5 billion in 2017 according to reports of agencies like Gartner and IDC. Mobile broadband subscriptions is 

increasing at a rate of 30% each year, overtaking fixed line subscriptions in the process (ITU). This translates to 

more number of people accessing the net through a mobile device, which opens up exciting opportunities for 

product marketers and service providers, and creates new business formats. The Sultanate of Oman has a mobile 

penetration of 150% of the population. 58% of the internet access is through mobile broadband and wireless 

broadband, highlighting the huge potential for mobile based service offerings.  

On the mobile device front, there was a huge shift in customer preference from traditional mobile phones to smart 

phones loaded with many features and applications. While it is difficult to analyze whether mobile communication 
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improvement has contributed to mobile device features enhancement or the vice versa, the net result of all this is 

the huge opportunity provided by the mobile channel in customer engagement. Mobile marketing or m-marketing 

is a marketing approach that makes use of mobile communication technologies including wireless, to reach 

consumers on the go Retailers can reach the customers through text, audio or video. SMS, Mobile coupons, mobile 

apps, QR codes are all examples of mobile marketing methods used by retailers.  

3. Objectives of this paper :  

 

1) Synthesize the mobile marketing components described in the literature 

2) Analyse the usage of identified key mobile marketing components by retailers in Oman  

3) Identify future areas of research in mobile marketing in the context of Sultanate of Oman.  

 

4. Scope of this paper: 

 

Research on mobile marketing was earlier confined to m-commerce, role of technology and insights into customer 

adoption. A comprehensive framework of mobile marketing and key issues of interest, and managerial implications 

was provided by Shankar & Balsasubhramanyam (2009)[1]. This was further extended into retail marketing 

environment by Shankar  et. al.(2010)[2] by providing a conceptual framework  of mobile marketing in the retail 

environment.  This paper draws on their framework to describe mobile marketing components in brief and analyse 

the current state of mobile marketing in Oman. The sample of study is select retailers based in capital city of 

Muscat. 

 

5. Relevant Definitions of terms used in this paper: 

 

Mobile Marketing: For the purpose of discussion, 2 definitions of mobile marketing are considered in this paper. 

The earlier definition of mobile marketing is given by Scharl et al[3]
 
. They defined mobile marketing as “using a 

wireless medium to provide consumers with time-and –location-sensitive, personalized information that promote 

products, services and ideas, thereby benefiting all stakeholders.” This definition refers to the traditional push 

channel of communication but making it personal by using the unique characteristics of the mobile device. 

 Communication can also be initiated by consumers in the smartphone era, hence the definition given by Shankar 

and Balasubramaniam (2009)[1]  is also considered apt to the discussion of this paper. They defined mobile 

marketing as “the two- way or multi-way communication and promotion of an offer between a firm and its 

customers using a mobile medium, device or technology.” 

 

Both these definitions together give a holistic view of mobile marketing.  These definitions identify three key 

players in the mobile marketing sphere- the retailer, the consumer and the channel. The inter-relationships among 

the three were reflected in a framework given by Shankar et.al. The framework describes the mobile medium 

characteristics and applications, mobile consumer attitude and behavior, retailer mobile marketing practices and 

enables/inhibitors of adoption. Shankar et. al.(2010)[2]. The main focus of discussion in this paper is the   Retailer 

mobile marketing practices outlined in the framework.  

 

Mobile devices can be a normal features mobile phone, a smart phone or any handheld device like a tablet, which 

the customer can check SMS or  initiate communication with the retailer with a query or use to conduct 

transactions. 

 

Mobile commerce: There are many similar definitions of Mobile commerce available in literature. M commerce 

as it is usually called is defined as “a new type of e-commerce transaction conducted through mobile devices using 

wireless telecommunication networks and other wired e-commerce technologies. (Siau et al)[4]
. 
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6. Key Characteristics of the mobile media:  

 

It is not just the high percentage of mobile penetration that makes this channel important to marketers. It is also the 

unique characteristics of a mobile device which differentiates it from other medium and makes it an attractive 

channel to reach the consumers. A mobile device is a highly personalized and constant companion to the user of 

the device. Whether it is youth or adults, the mobile device has become an important personal device, which is 

used through out the day. The other characteristics of the mobile phone are high interactivity and a location 

identification of the user by GPS (global positioning systems) . The marketer can know when the user enters his 

immediate surroundings and send localized and highly relevant information or offers to attract the customer. Bauer 

et al(2005)[5] identified the 4 key characteristics of mobile marketing:  “Personalization, Ubiquity, Interactivity 

and localization  as ideal for individualized and dialogue-oriented  communication and is thus superior to other 

forms of mass communication” 
 

7. Consumer activities using mobile medium:  

Retail consumers usage of them mobile medium was studied by Dholakia et. al.(2010)[7] and identified the key 

consumer activities using a mobile. Consumers use the mobile to create a shopping list, product search, price 

comparisons, purchase and post purchase activities. The majority of the users used it to seek information of the 

product or send a photo of the product   they are interested in. Only 29% of the online shoppers ( 91% of the online 

shoppers had  a mobile phone) used a mobile phone to  shop online. However the %age of mobile commerce as a 

percentage of online retail shoppers was found to be 29% of the e business. This can be one important  area of  

future research to understand Omani consumers.   

 

8. Retailer Mobile Marketing Practices:  As part of the multichannel retail strategy, mobile medium is used in 

different innovative ways to reach the consumers. The various methods mobile can be used by the retailers has 

been synthesized and presented under a conceptual framework by Shankar et. al. (2010)[2].  

Shankar et al[2]. have identified the key retailer marketing practices as follows: 

Mobile website creation and maintenance, Mobile emailing and messaging, Mobile advertising, Mobile couponing, 

Mobile customer service, Mobile social network management. Another important element of mobile marketing is 

mobile commerce, which is emerging as an important channel for marketers and consumers alike. Funk(2005)[7] 

have identified key  relevant mobile applications  which includes mobile shopping, mobile as portable 

entertainment devices  and mobile intranet applications.  

 

Synthesizing the literature on different business related mobile applications, the following have emerged as key 

mobile marketing tools: Mobile advertising & sales promotion, mobile content &website, mobile internet, location 

based internet services, mobile banking and mobile shopping. 

 

9. Key driver to Mobile Marketing Apps role of the E-initiatives of the Sultanate of Oman:   

 

 In Oman, the %age of mobile penetration is 154% of the population compared to that of fixed lines at 11%.  

(www.tra.gov.om). A survey by Telecom regulatory author of Oman revealed that among these mobile phone 

subscribers, 64.4% are active mobile broad band users.  Having recognized the strategic importance of electronic 

channel for the development of the country, The Sultanate of Oman has initiated various projects in e-governance 

in the different ministries. As a natural progression of these programs, most of the ministries are into mobile 

applications to reach the country’s residents. To overcome the lack of in-country developed mobile apps, many 

initiatives are being taken by the government. The country’s apex authority for developing ICT infrastructure, the 

Information Technology Authority (ITA) is mulling setting up a Centre of Excellence (CoE) for Mobile 

Application Development.   The impact of these and other e-initiatives on mobile marketing makes an interesting 

area of study. However the scope of the present paper is limited to the retailer’s usage of mobile communication 

channel hence, the rest of the paper is focused on the same topic. 



Aruna Sanagavaram 

© Elsevier Publications 2014   4 

 

 

10. Internet usage pattern in Oman:  

 
The consumer profile analysis suggests that the no. of smartphone users and subsequent broad band users of 

Oman will increase .The growing number of mobile device users and the data on mobile internet usage in Oman 

suggests an increasing audience for mobile communication and promotion and other mobile marketing tools, 

thereby making this an important channel for the Sultanate’s retailers.   

 

11. Analysis of  the adoption of  mobile marketing tools by retailers of Oman: 

 

11.1 Mobile broadband applications provided by telecom retailers in Oman: 

There are 2 major telecom service providers in Oman- Omantel and Nawras and both offer mobile data services to 

retail as well as corporate clients. With respect to infrastructure, 4G services are also introduced by the operators 

though with limited geographical coverage and devices using 4G are offered to the Omani consumer.  

 

Services offered through Omantel  mobile broadband: Apart from the traditional messaging services, the additional 

services offered through mobile broad band includes educational services in collaboration of ministry of higher 

education, entertainment services, news services and value added services like smart investor, ROP SMS services 

etc., (www.omantel.om).  

 

11.2 Mobile content & website as a marketing tool: 
Study by Nysveen et. al ( 2005)[10]  indicated a positive relation  between mobile channel usage and brand 

satisfaction, customer relationships and traditional channel usage. Their study of 3 different brands revealed that 

SMS/MMS from the retailer add to the positive experience of the customer. Apart from SMS, QR codes( 2 

dimensional bar codes) form an important form of mobile communication and help attract traffic to the mobile 

website. With many smartphones nowadays having the capability to access Social media like facebook and twitter, 

these also add another dimension to the mobile website and content.  

Scenario in Oman:  Both Facebook and QR codes are being used by retailers in Oman in reaching their 

customers. QR codes are found on traditional paper based coupons and on the print media/shop exteriors. To 

understand the usage of the QR codes by Omani retailers, a study of the same was done. 

Results of the study: A book containing 100 retailers discount vouchers (given to the employees of a local Oil 

company in Oman) was taken as the study reference. All the discount vouchers have a QR code printed on them. A 

scan of the same revealed that the codes do not lead to any website/mobile content.  It indicates the coupon no., 

http://www.omantel.om/


Author name  

3  © Elsevier Publications 2014   

which is used by the retailer to track the rate of discount coupon redemption. A scan of the QR codes near the 

retailer shop advertisements on the other hand leads to the retailer’s website or a broken link message.The study 

clearly indicates that QR codes are not being utilized in Oman for customer engagement. 

 

Facebook contests are fast emerging as one of the important channels of customer engagement. A study of the 

Facebook usage indicated the popularity of the medium across different sectors from hi FM radio to Kia cars, pizza 

huts.  Statistics on number of Facebook contests or the number of participants was unavailable; hence the 

effectiveness of this channel could not be explored.   Survey by telecom regulatory authority of Oman suggested 

that 24% of the mobile internet users are transmitting text or visiting social websites. So it can be deducted that 

mobile users in Oman are using mobile phone to access social networking site. A further study of the impact of this 

on brand recall and customer engagement and sales will bring out the trend of acceptance of this tool. 

 

11.3 Mobile advertising:  

Mobile advertising is the usage of SMS/MMS to deliver product information or sales promotion to customers with 

or without their permission and is expected to have a higher response rate than TV or internet because of the 

personal nature of the mobile medium. Location specific and personalized communication can be sent to the 

customer, making it an important tool of direct communication. 

 

Survey and its results:  A total of 30 retailers across different businesses ranging from high value gold Jeweler 

items to nominal items like apparels and accessories were considered and they were asked 2 questions: 

 1) Whether they send SMS of sales promotions and new products to the customers in their database? 

2) Do they track the response rate to their mobile SMS?   

 

Study results: Almost 98% of the retailers responded in positive about using the SMS. The typical SMS message 

consists of news about sales promotion followed by a telephone number to contact for more information. On 

contacting the number, a sales person belonging to the retailer answered promptly, however no additional 

information related to the offer could be given.  

With some retailers like high value jewelers, who also retail other items like textiles, the contact number given in 

the advertisement leads to a central reception and in most cases are not aware of the promotional details. 

For question no2, 100% the retailers answered in the negative. i.e there is no tracking of response rates to the 

mobile SMS.  

 

It was also observed(during an informal survey of friends of the author ) that retailers operating close to each other 

in a mall setting are diligent in sending SMS  to all their customer database compared to stand alone retailers, who 

tend to miss some of the customers during some promotions.  This may be attributed to perceived competition 

among retailers who are geographically close to each other. This is a further area of study which can give inputs on 

adoption of mobile marketing practices by the retailer.  

 

11.4 Mobile couponing:  

Mobile Marketing Association defines mobile coupon as “an electronic ticket solicited and /or delivered by mobile 

phone that can be exchanged for a financial discount or rebate when purchasing the product or service.” Mobile 

coupons are used by retailers in the entertainment sector (amusement park, zoos, museums)  and services like spas, 

beauty salons etc., the coupons can be distributed through SMS/MMS/Bluetooth or any mobile means either 

with/without permission of the consume. According to a report from emarketer and the website business insider, 

the number of mobile coupon redemptions is increasing and driving the mobile commerce. As per the report of the 

business insider, the redemption rate of mobile coupons is 10% as compared to 1% of print coupons [13].Analysis 

of Oman: Mobile coupons are mentioned in dedicated mobile apps of a few companies in Oman. One such 

example is Mercedes benz , Oman. 
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11.5 Mobile Customer service:  

 

This refers to providing the service of online order tracking feature, product information and post-purchase service 

through mobile, which was earlier accessed from desk top based internet application. No information or statistics 

was found for Oman in this area.  

 

11.6Mobile social network management:  

 

Retailers can create, facilitate or manage their own social networks with their customers using the mobile channel. 

Research on technology acceptance by consumers suggests that culture plays a significant role in technology 

adoption in a country. P.Norris(2001) & Ford et.al(2003).  Study of culture and its effect on mobile marketing 

practices can provide useful information for marketers and implement suitable mobile social network management 

and marketing practices.   

 

11.7 Mobile banking:  
 

Mobile banking facilitates banking transactions using mobile phones even during non-working hours of the bank. 

Majority of the national and international banks operating in Oman have their own mobile banking apps to 

facilitate such transactions (source: Oman bank websites). A survey on banking scenario in GCC was conducted by 

Accenture and the report (banking in GCC countries) reveals that’s mobile banking in GCC countries including 

Oman is at an early stage. The survey results indicate that 795 of the respondents (banks operating in GCC) believe 

that mobile banking is the most critical and important technology enabler to sustain growth alongside mobile 

payments.  This sector can be further studied to develop an idea of how local banks can move up to the next level 

of mobile banking. 

 

12. Conclusions:  
Globally, Mobile medium is increasingly becoming popular and emerging as an important tool for retailers as part 

of their multichannel strategy.  Given the demographics of Oman and the smart phone penetration and mobile 

broadband usage statistics, this is a channel which no retailer can ignore. The benefits of mobile medium are not 

restricted to retailing alone. Examples of successful adaption of the device in sectors like health care and education 

in other GCC countries   have highlighted the complimentary (to traditional channels) effects of technology 

adoption. By increasing adoption of mobile marketing by retailers , the entire Mobile ecosystem of Oman stands to 

gain due to emerging innovative practices and useful apps. This article highlighted a few of the key mobile 

marketing tools and their present scenario in Oman. The study also highlighted the necessity for future study and 

data accumulation to understand the mobile marketing tools and their effectiveness in consumer acceptance of the 

same. 
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Abstracts 

Usually in a similar systems and applications [1], we usually start working on assuring connectivity, then after we 
find ourselves in face to the data and resources sharing activities. Among the difficulties faced in distributed 
systems programming, is the queue of hosts requesting the unique resources at a same access time point besides of 
that, the restrictive availability of the aimed resource and the limit of use per a time cycle. Whether it is a socket or 
Remote Procedure Call (RPC) process and even if it is a semaphore based algorithm, and also whether it is a 
POSIX or System V environment, those are the difficulties faced. Here by, we introduce sophisticated and 
dynamic technique architecture for organizing and synchronizing the share of resources and the queue of hosts by 
referring to the Object Oriented programming. This technique is well sophisticated and proved, based on the 
semaphores and shared memory concept and algorithms. It gives us reliability and a gain in memory space and 
time of processing, and this is since the results are stable. Here we conclude our built algorithm with the help of the 
thread synchronizers and the acting processes on the shared resources [2, 5]. 
Keywords: Distributed Systems; Socket; RPC; semaphore; POSIX; System V;  

1. Introduction 

Parallel programming [3] and distributed systems, nowadays, are getting more and more extensively spreading 

in the commercial market; regarding to the increase in this technology use within the most sophisticated and 

professional applications and systems. In different fields, different purposes, different level of activities . We find 

integrated the common concept of parallel and distributed programming and inter-system interoperability. 

Test and trials are already been made by experts, but here, we can see the distinction in return and results, and 

thus, no limit in technology, here we can see the proof of enhancement and positive development to push forward 

technology to a new age, well developed and competitive.  

Semaphores are variables like or data types which are basically used to control access to resources. With this 

technical tool we will introduce the use of shared memories, to facilitate the usage of resources by the distributed 
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processes and activities assuring the connectivity between nodes. And this is within the use of an Object Oriented 

Architecture. 

Semaphores are available for different platforms; programming languages and operating systems. Though the 

concept is the same, yet, the implementation is proper to each platform and environment [3, 4]. 

This technological concept; Semaphores means, is a solution made for an existing problem, it gave birth to the 

multi-thread programming concept [7], known also as Multi-threading. And here, we need to just introduce what is 

the thread through presenting the definition of a process; though the thread in computing dictionary is a part of a 

process with its hole properties, it keeps a track of the computation results and variables, the thread can copy those 

information to inside the core of the process for a further use or to a shared space in order to be used outside the 

core; it contains codes, data, logical address space. Also each process has a status, memory management 

information. This what it have to be treated by a thread and so the study to do the work with a multi-thread projects 

and realizations. 

In different words, we can say that semaphores are controllers for shared data and shared resources; here 

the semaphore plays the role of a numeric counter which is used to provide access to this shared data object for 

multiple processes [2]. 

 

 

Figure 1: General Semaphore architecture. [2] 

2. Platform and activity 

2.1. Semaphore:  

When introducing the Object Oriented Programming concepts, the semaphore is an added technical tool that 

provides programmers of a good technique for creating an adequate architecture assuring connectivity beside of the 

processes execution. Semaphores are shared data controllers, means, and when the return of a semaphore is 

positive, and then the resource is available and can be used by threads. 

In the following figure we define our semaphore program behavior: 

 

Figure 2: Programming preview [5]. 
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Semaphores are originally created as mechanisms for process synchronization, and they are made on atomic 

operations which are not stoppable by any process on the same semaphore. 

 

2.2. Shared memory:  

The concept leading to accomplishment in resources usage between processes on the same semaphore ; this 

technique is based on allocating a prefixed size memory on the server side, beside that it could be programmed to 

be client side, usually it is up to the programmers to tell and fix all the memory properties. 

 

Figure 3: Shared memory architecture. 

 

2.3. Inter Process Communication (IPC): 

The Inter-Process Communication systems are considered to be the communication process among many and 

different threads and even processes not necessary in one system; yet even in many systems. Here, the processes 

are on unique computer system, or on a network based acting system. Depending on the data communicated 

between the threads the DIPC is programmed; we basically face the messaging, Remote Procedure Call (RPC), 

Synchronization or the fact of shared memory, as methods that make the DIPC system activity, See Figure 4. 

 

2.4. Wireless networks Environment:    

The best in creating such a schema with such architecture is the integrity and portability. We would think so 

much of integrating this technique thus it proves its efficiency in time gain and resource availability for nodes in 

the considered network. 
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Figure 4: semaphore based IPC communication. 

 

At the implementation phase and as per definition in communication transmission; multi transmission from 

multi nodes at a same time leads to collisions [6]. There are different protocols used to trespass collisions. The 

whole upcoming future is well promising when taken the DIPC technology with us in so many fields of activity. In 

our case of study, the semaphore and shared memory [2, 5], there are constraints that limit the system behavioral 

acting; 
1- An implemented system has to deal with multi threads at a single time point. Different schemes are 

proposed to provide a quicker communication and data transmission. 

2- A reliable and sustainable communication made in real time, could refer to a multi-hop path for data to 
reach destination, this is the end to end communication, and here the delay would be existing, and this is a 
parameter to be taken in consideration too. This end to end delay could be noticeably reduced by making a 
soft delay bound. 

3- Extra criteria have to be handled; the scalability of the system, DIPC system has to be strongly scalable 
assuring a fast transmission. This would be realized on specific area, threads and processes on this area can 
vary from few ones till few thousands. In real world, we have different contexts of implementation; yet, 
the system is basically working holy on each process; it is responsible for scanning the existing 
connectivity, and assuring communication with the shared memory and the ability of fixing the 
communication parameters if any. For the unique purpose; sending and receiving data to accomplish the 
system activity within the spread architecture.  

3. An Overview to the DIPC 

The idea of this research came to our minds when facing the study related to the semaphore and the system V 

and its properties. 

A system that has the ability to be working in a parallel environment, based on client-server architecture. Each 

process, in the system, plays the role of a server and a client any time one of them is required to interfere.  
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Figure 5: DIPC architecture Diagram. 

 

There are only two subroutines in the implementation to be controlled when and where to integrate; which are 

responsible for the control operations; shmclt, performs the control operations on the shared memory segment; 

setting up and its removal once the process responsible terminates its role, and the semclt does its behavioral 

control on the semaphore variable by referring to the semid operation; which is and identifier for the semaphore, to 

control its value. 

4. Contribution 

A simple architecture is made up to work on a server-to-client architecture. Here, in our algorithm, the DIPC, 

we bring the complexity to the existing technology, passing by that from simplicity to the complex duel-direction 

message-passing algorithm. Newly planted studies, are first of all focusing on the communication technology 

based on the client-to-server architecture [8]. We do not need to have two nodes to accomplish this architecture; 

the process itself in our algorithm decides whether to act as a server or a client, this is the DIPC. 

5. DIPC architecture 

5.1. Implementation 

Our DIPC has been given birth within an algorithm implemented using the C++ programming language [7]. 

Our algorithm, on the processing unit, has to determine and recognize the necessary action to be made. This 

processing unit behaves and starts by gathering the necessary data on the shared memory segment. Here after, it 

after the communication and the data transfer can start. 

To accomplish a communication over a transmission band, two parties could do; first party is the processing 

unit, and the second party is the shared memory. It has the ability of communicating with itself as well as with 

third parties. 

5.2. Algorithm 

The algorithm architecture is based on the process status and situation; either is a Client request or a Server 

request, also if it is a send or receive situation… 

Here is the algorithm frame: 
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Step Action 

1 Start:   

2 Generate an IPC key for the semaphore set and the shared memory segment. 

 

3 If ( Server) 

4 Create a semaphore set using the IPC key. If a semaphore set already exists for the key, return an error. 

Specified permissions give everyone read/write access to the semaphore set. 

5 END Server 

6 If (Client) 

7 Get the already created semaphore ID associated with key.  

If the semaphore set does not exist, then it will not be created, and an error will occur. 

8 END Client 

9 Initialize the first semaphore sets. 

This is only to check and control the shared memory segment use   

10 If (Server) 

11 Create a shared memory segment using the IPC key. Specified permissions give everyone read/write 

access to the shared memory segment. And if a shared memory segment already exists for this key, 

return an error. 

12 END Server 

13 If (Client) 

14 Get the already created shared memory ID associated with key. 

If the shared memory ID does not exist, then it will not be created, and an error will occur. 

15 END Client 

16 Semaphore Operation; first wait the second operates within a semaphore variable value. 

Increment then decrement it to allow the next signal that the client writes to it. 

At the same time set and fix the first semaphore to a value, which means that the shared memory 

segment is busy. 

17 Clean up the environment by removing the semaphore identifier structure, detaching the shared memory 

segment, and then performing the delete on the shared memory segment ID. 

 

6. Conclusions 

An inter process communication system is the tough technology, the future of interoperability between 

homogenous and heterogeneous environments. It could be an innovative technology for Human life and security in 

next near future. Inter operate different environments, different Processes and threads, and even within a spread 

area, is a technological aim that we have to prove its stability and positive effect while growing more and more. In 

this paper, we approached a study on DIPC (Duel Inter Process Communication) system, a network based 

architecture, a software and their interoperability. Ultimately an approach to implementing a DIPC has been made 

and suggested. While implementation phase, a careful design of the DIPC system have to be considered. This case 

study is pretended to give each specialist with the ability of creating an effective national and global spread system. 
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Abstracts 

Academic advising is an essential element of a student’s collegiate experience and is an important activity of any academic 

institution. The dynamic nature of academic programs, especially in regards to changes in the degree requirements and 

curricula, poses a continuous challenge to faculty advisors to remain up-to-date.  Academic institutions are heavily depending 

on the electronic tools to make the advising process more effective. This paper discusses the design and implementation of an 

online advising system that supports automated course selection and self-registration. The responses from the students and 

faculty were encouraging. This system assists with the on-going process of monitoring student academic progress also.   

 

Keywords:Academic Advising; Self Registration; Course Selection 

1. Introduction 

Academic advising is an essential task in educational institutions. It guides the students to explore potential 

careers, academic disciplines and opportunities in the college environment. Academic advising assists students to 

identify relevant courses, to better understand themselves and to learn to use the resources of an educational 

institution to meet their special educational needs and aspirations. The advising system helps students: to clarify 

their values and goals and to better understand themselves; to understand the nature and the purpose of higher 

education; and to receive accurate information about educational options, requirements, policies and procedures. 

For faculty, the advising system supports them to acquaint advisees with general/departmental requirements, 

college regulations, services and opportunities and in turn help advisees understand the relationship of past 

educational achievements to their present and future educational goals. 

 

Traditionally students plan the required courses semester-by-semester towards a degree through face to face 

meetings with the academic advisor during the beginning of each academic semester. This is a time consuming and 

tedious effort. An accurate and full featured advising system can be an effective tool to both students and faculty 

advisors. A good advising system simplify the tasks of faculty and students, help save time and effort, prevent 

 

 
* Corresponding author. Tel.: +968 24583566/99532697; fax: +968 24583582 

E-mail address: drjosephmani@mcbs.edu.om 



 Author name  

© Elsevier Publications 2014   2 

human-induced errors. Different tools and techniques can be used to make it an effective and efficient process [1-

4]. Most of the process, however, relies on personal interactions between students and advisors, which lead to 

problems such as inconsistencies among different advisors and poor utilization of resources, since very often a 

good portion of the advisors’ time is spent answering recurrent questions and solving trivial class scheduling 

problems. Moreover, during advising and registration period, physical presence of students is required and it cause 

problems for students from interior or from abroad. To keep up with the busy schedules and time-constraints of the 

students and faculty advisors, it is important to implement technology-assisted academic advising. Towards this, 

the Database Development Team at the Modern College of Business and Science (MCBS) has developed a system 

that supplements the conventional advising process with an online advising system and its details are presented in 

this paper. 

2. Background Information 

MCBS was founded in 1996 pursuant to the country’s decision to develop a private sector of higher education 

in Oman and is affiliated to University of Missouri Saint Louis (UMSL), USA. MCBS offers various academic 

programs in the field of Computing and Management.  

 

Currently, MCBS has more than 2000 students and academic advising is an important and time-consuming task 

in the college. Academic advising is one of the faculty’s duties and to accomplish it effectively and efficiently 

several different schemes have been tried in the past few years, ranging from manual advising and registration to 

totally self-registration by the students. Starting the academic year 2013-14 the college has implemented the online 

registration where the students can select and register the courses from anywhere. This paper describes the MCBS 

online advising system and its features related with online self-registration and advising.  

3. Student Advising at MCBS 

Academic advising is an extremely important area of Student Academic Support Services at MCBS. Academic 

advising is a required task for all full time academic faculty. The quality of a faculty member’s advising is 

monitored and the performance of faculty in this area is built into the faculty evaluation system as one of the 

components. All students in academic degree programs are assigned an academic advisor at the beginning of their 

study. A student’s advising records consists principally of his/her degree audit, a list of courses which he/she must 

complete for his degree. This audit is updated each semester so that the student and the advisor can see which 

courses are required and which courses are remaining to complete. Grades are also provided. At any time a student 

or an advisor can tell which courses have been taken and which courses are still required for completion. 

 

For the past few years, the faculty advisors had one to one meeting with the students during the advising week to 

finalize their courses for each semester and this was a tough task for the advisors. To keep up with the busy 

schedules and time-constraints of the students and faculty advisors, it is important implement technology-assisted 

self-course selection and registration.  

 

An online academic advising system was implemented in the fall semester 2013 which supplements the 

conventional advising process with the following benefits: 

 Accessing advising information from any place 

 24/7 availability 

 Reduction in the amount of time and energy spent by advisors on repetitive tasks 

 Reduction of traffic in advisors’ offices during registration week 
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The new system is designed to be an advising tool to assist with the on-going process of monitoring student 

academic progress.  It eliminates the tedious, time-consuming manual process of degree check-out and gives 

accurate, quick-access information about a student’s graduation status.  

4. System Description and Architecture 

Information Technology developments have transformed many practices in higher education. From innovative 

teaching using multimedia to e learning, technological interactivity is pervasive in higher education, and the realm 

of academic advising is no exception. Many academic institutions have been integrating aspects of electronic 

advising into their existing advising practices. The support of electronic advising system save valuable time for 

academic advisors and for students.   

 

MCBS offers an online academic advising system that is developed to make the advising as simple and 

resourceful as possible. The design details and the features of the system are presented in the remaining sections. 

There are 4 level of users namely; advisor, registrar, student and parents. The architecture in the figure 1 shows the 

access levels and the permissions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Advising System Architecture 

5. Functionalities 

Different functionalities included in the system can be accessed from the Advising Selection Screen which is the 

‘home page’ of the advisory system.  Each student has a menu of services that is particular to his interest. For 

example, figure 2 presents a snapshot of a typical page accessible by students, showing the menu of services on the 

left. The functionalities include Student Transcript, Degree Audit, Course Register Link, Add/Drop Link, 

Withdraw Link, Pre Requisite Chart, Course Schedule, Timetable etc. Students can access this system using their 

login credentials. Few important functionalities are discussed in the following sections. 
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Figure 2: Snapshot of a typical advising selection screen 

5.1. Student Transcript   

Transcripts are an official record of a student's academic achievement whilst studying at MCBS. It reflects all 

coursework and grades per semester attended within the college along with the transferred courses, if any. It also 

provides information regarding semester Grade Point Average (GPA) and Cumulative GPA (CGPA).  

 

5.2. Degree Audit 

The degree audit lists the degree requirements in terms of various categories such as Communications 

Requirements, Humanities Requirements, Social Sciences Requirements, Mathematics Requirements, Physics 

Requirements, Core Requirements, Electives etc. The degree audit link provides three views; list of completed 

courses, list of courses to be completed and full degree audit with both courses completed and to be completed. 
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The figure 3 shows a sample degree audit with the list of completed courses.  

 

 

 

Figure 3: Snapshot of sample degree audit with the list of completed courses 

5.3. GPA Calculation 

A student can assign grades to courses that he/she is currently studying to simulate his/her expected GPA in 

advance. MCBS regulations allow students to repeat courses with a D or F grade. The system allows such students 

to check how their GPA would be affected when repeating one or more courses and by setting an expected grade 

for each.  

 

5.4. Pre Requisite Chart 

The pre requisite chart shows all courses and their prerequisite structure required for the completion of a specific 

program. The figure 4 shows the pre requisite chart for Bachelor of Science in Computer Science program. The 

total credit hours is divided into various requirements and distributed among 8 semesters considering pre requisites 

and level of difficulty. Third year summer semester is used for completing the internship, a requirement for 

graduation. Students should follow this plan to avoid any delay in graduation. 
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Figure 4: Pre requisite chart for Bachelor of Science in Computer Science program 

6. Evaluation of the system 

 
The online academic advising system was implemented in the fall semester 2013. An analysis of the 

effectiveness of the course selection process has been studied among 40 students from various levels (Freshman, 

Sophomore, Junior and Senior) and it shows more than 80% students course selection were without mistakes. The 

identified major problems are:  

 As all the available courses are listed to the students for selection, they may select courses which they prefer 

and may not register for some of the courses which has to be completed in the current semester as these courses 

may be the pre requisite courses for the next semester courses. 

 The selection of courses by the probation students were not up to the expectation, as majority of the courses 

selected were not helping them to come out of probation status. Due to this, the college decided to implement an 

academic advisor’s approval link for probation cases. 
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7. Conclusion 

Student course registration is an important as well as a trivial process and may encounter unnecessary 

graduation delays, if not done properly. The conventional advising process with faculty student face to face 

meeting to select the courses create inconvenience for both faculty and students. An online academic advising 

system to supplement the conventional advising process is presented in the paper which improves the academic 

advising process. This system will free the advisors from course selection process and advisors can spend more 

time to do better ‘Academic Advising’ than that of mere course selection. The effectiveness of this system can be 

improved by incorporating decision support concept into the course selection [4,5]. 

 
As this system is placed in the cloud, security is a concern. Sufficient measures should be taken to keep the data 

secure. 
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Abstracts 

To improve the process involved in the frequent pattern mining, studies are made on the traditional frequent pattern mining 

method such as Apriori and FP tree. Based on the study, an efficient algorithm is proposed in this paper with FP-Table 

representation which employs construction of tables. In the proposed algorithm, search is made from maximum co-occurring 

items for their frequencies with their support count, which reduces the time for mining the frequent item sets. 

 

Keywords:Data mining; Frequent itemsets;Apriori;FP-Growth. 

1. Introduction 

The most important concept of data mining is mining frequent patterns. Frequent pattern mining has been done 

in transaction databases, time series databases and many other kind of databases. Traditionally used algorithm for 

mining databases for frequent itemsets are Apriori algorithm and FP tree algorithm. In the proposed algorithm 

overcome of the disadvantages in the traditional algorithm is done. 

2. Apriori algorithm 

2.1. Overview 

Apriori [5] is a classical algorithm presented by Agrawal and Srikanth in 1993. It uses candidate keys for 

mining frequent item sets, which employs iterative approach on training set known as level wise search and many 

improvement techniques have been proposed such as hash-based technique, partitioning, transaction reduction, 

sampling and dynamic itemset counting. Vertical format algorithm [2] which is an improved algorithm of Apriori, 

reduces the candidate key based on the support count, fast algorithm using FP-Trees [1], enhancing efficiency by 

weighted frequent itemsets [3], closed constrained gradient mining [4], efficient frequent itemset mining 

algorithm[6], discovering frequent sub graphs[7], and many different frequent itemset mining algorithms [8]–[11]. 
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2.2. Property 

Apriori property states that all non-empty subsets of frequent itemset must also be frequent. By definition if the 

itemset I does not satisfy the minimum support count, min_sup, that is P(I)<min_sup then if an item X is added to 

the item set (i.e., I ∪ X) then I ∪X  is also not frequent and this property can be categorized as antimonotone. 

2.3. Algorithm weakness 

Apriori algorithm generates large candidate itemsets in the process of finding frequent itemsets. Candidate 

itemsets increase in proportion to the number of training dataset and to the length of the co-occurring itemsets. 

This results in the reduction of performance of the algorithm. For example if the item set L1–itemset has 5 itemsets 

and the candidate C2 generated from it will have 10 itemsets. 

 

This algorithm repeatedly scans database D, for the support count for every candidate itemsets. If the database is 

of large size naturally efficiency will be reduced. 

3. Frequent pattern growth algorithm 

3.1. Overview 

This algorithm finds frequent itemsets without candidate generation, which overcomes the weakness of apriori. 

It is also simply known as FP-growth. It follows a divide-and-conquer strategy which employs construction of a 

tree like structure based on the co-occurrence of each transaction training set T1 to Tn of transaction database, D. 

3.2. Algorithm advantages 

The FP-growth algorithm has advantages over the Apriori. 

 FP-growth algorithm doesn’t need to generate candidate itemsets.Highlight author and affiliation lines of 

affiliation 1 and copy this selection. 

 FP-growth algorithm doesn’t need to repeatedly scan the transition database D for its support count. 

 FP-growth algorithm transforms the difficulty of finding the large frequent patterns by searching for shorter 

once and concatenating at the prefix. 

 An alternative approach in FP-growth can be done when database, D is very large and unrealistic for a main 

memory based FP-tree construction, by partition the database into set of projected database and it is mined 

individually. 

3.3. Algorithm weakness 

In the process of finding frequent itemsets in the transaction database, D the algorithm generates all possible 

frequent patterns from 2 to n co-occurring itemsets with support count, which requires more efficiency which is not 

required. 
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4. Improved algorithm 

4.1. Brief overview 

Apriori and FP-growth algorithm follows horizontal data format that is (TID:itemset), where TID is a 

transaction-id and itemset is the items bought in a transaction of database, D. It can be also expressed in vertical 

format that is (item: TID_set), where item is the name of the item and TID_set is the set of transation-id. As 

mentioned above the Apriori scans repeatedly for support count which is a time consuming process and FP-growth 

algorithm finds all possible frequent  itemsets which is a unrequired effort. In this paper, a new algorithm is 

proposed to overcome the drawbacks of the Apriori and FP-growth algorithm in mining frequent item sets such 

that the performance and efficiency level increases. 

A new algorithm is proposed which follows horizontal format in mining frequent item sets. The new algorithm 

only needs to scan the database, D once. In the follow-up process of mining, co-occurring tables are developed and 

checked with the support count. We needn’t have to scan the database again. 

4.2. Algorithm benefits 

Benefits of the new algorithm of finding frequent itemset: It will able to find the frequent itemsets early from 

the transaction database, D which saves time. Each TID has k-itemsets which contains all information for finding 

the frequent itemsets so there is no need to scan repeatedly the database to calculate the support degree of (k+1)-

itemsets. 

4.3. Description of the algorithm 

First scan the database, D which derives the first frequent1 items table with their support count that is 

frequencies. In descending order sort the frequent items based on the support count, X1…Xn. Create a co-occurring 

table taking the column heads from Xn…X1 and for each row scan each transaction TID and fill the items 

corresponding to each column. The mining process is done by the frequent pattern by table representation.  

5. Frequent pattern by table representation 

5.1. Forming a FP-Table 

Form a frequent pattern table also known as FP-Table with column heads as items of Xn…X1 and form rows 

head from Xn…X2, number of multiples of row Xn is based on the number of items in the co-occuring table of 

column Xn and the row items of that Xn are the row items of corresponding TID neglecting ≥ Xn. which are filled 

in the respective columns of the FP-table. 

5.2. Mining the Frequent items from the FP-Table 

Scan the row head Xn having the maximum number of rows take it as, Y. Scan that any other identical row head 

Xn have the same Y and Y+1 items if yes, perform the intersection, ∩ operation and find frequent itemsets ≥ 

min_sup. If no decrement the value of Y by 1, that is Y=Y-1 and repeat the same process till Y <1. 
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5.3. Pseudo code 

Input: D, min_sup 

 Output: L, frequent items in D 

 Method: 

Step1. Co-occurring table is constructed as follows: 

a) First scan the database, D and derive F, the first set of frequent items with their support count. 

Sort the items in descending order list L based on the support count as, X1…Xn. 

b) Create a co-occurring table with items of Xn…X1 as the column heads, and fill each row TID of 

the table by scanning the TID and fill the items corresponding to the column. 

 

Step2. Creating the FP-Table is as follows: 

a) Create FP-Table with column heads as items of Xn…X1 and rows head from Xn…X2, number of 

multiples of row Xn is based on the number of items in the co-occuring table of column Xn The items of 

the row, Xn in the FP-Table are the items of TID, Y of each Xn, respectively neglecting ≥Xn. which are 

filled in the respective columns of the FP-table.  

 

Step3. Mining frequent itemset from the created FP-Table is as follows: 

a) Scan the row, Xn having maximum number of items, Y 

b) then iterate among row head Xn have the same Y and Y+1 items    

       { 

c) if yes 

  {  

   Perform the intersection,∩ operation   and find frequent itemsets ≥ min_sup. 

  } 

d) else if {  

  Set Y=Y-1 find the rows head Xn having Y items then iterate among the row heads of Xn if it 

  has Y and Y+1 elements.  

e) if yes { 

  perform the intersection,∩ operation and find frequent itemsets ≥ min_sup  

               } 

f) else if {  

  Set Y=Y-1 find the rows head Xn having Y items then iterate among the row heads of Xn if it has Y 

  and Y+1 elements. 

   } 

g) repeat till Y <1  

             } 

             } 

6. Algorithm example 

6.1. Structure Example Process of FP-Table 

a) As in Step 1. (a) with min_sup=2, scan the transaction database Table 1 and create a frequent 1 items, Table 2 

and sort in the descending order based on the support count. Assign items to X1…X5. 

b) As in Step 1. (b) create co-occurring table, Table 3 taking the column heads items in the order from X5…X1 

and for each row scan each  TID and fill the items corresponding to each column. 



Arun Gunalan B, Ramakrishnan G 

5  © Elsevier Publications 2014   

         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

c) As in Step 2 create FP-Table Table 4 with column heads as in the order of X5…X1  items. Take the items from 

X5…X2 in the co-occurring table, Table 3. First X5 item I5 column is taken and I5 occurs in two transactions, 

T100 and T800 so two rows with heads, I5 are created and the row itemsets are items of transactions, T100 and 

T800 respectively neglecting ≥ I5. 

d) Next X4 item I4 column is taken from Table 3 and I4 occurs in two transactions, T200 and T400 so two rows with 

heads, I4 are created and the row itemsets are items of transactions, T200 and T400 respectively neglecting  ≥ I4. 

e) Next X3 item I3 column is taken from Table 3 and I3 occurs in six transactions T300, T500  , T600  , T700  , T800  , 

and T900 so six rows with heads, I3 are created and the row itemsets are items of transactions, T300 , T500  , T600  

, T700  , T800  , and T900  respectively neglecting  ≥ I3. 

f) Next X2 item I1 column is taken from Table 3 and I1 occurs in four transactions, T100 , T400 , T800  and T900 

which are co-occurring so two rows with heads, I1 are created and the row itemsets are items of transactions, 

T100 , T400  , T800  and T900 respectively neglecting ≥ I1. 

g) Leave the last X1 item I2 column, as there is no set to be formed. 

h) As in Step 3 scan the FP-Table, Table 4 having maximum number of row itemsets, row I5 has the maximum 

items Y=3. Iterate among the rows of I5 having items Y=3, there is no such rows. Then scan for any other rows 

having elements Y=3 there are no such rows. 

i) Then decrement the value of Y by 1, which is Y=2, scan the rows having items Y=2, row I5 have such items, 

iterate among the rows I5 having items Y and Y+1, which is Y=2 and Y=3. Perform the intersection operation, 

∩ with the min_sup=2, and frequent itemset is found by intersecting which is { I5, I1, I2}=2.Then scan the 

Table 1. Transaction database 

TID List of items 

T100 I1, I2, I5 

T200 I2, I4 

T300 I2, I3 

T400 I1, I2, I4 

T500 I1, I3 

T600 I2, I3 

T700 I1, I3 

T800 I1, I2, I3, I5 

T900 I1, I2, I3 

 

Table 3. Co-occurring table 

TID I5 I4 I3 I1 I2 

T100  I5   I1 I2 

T200  I4   I2 

T300   I3  I2 

T400  I4  I1 I2 

T500   I3 I1  

T600   I3  I2 

T700   I3 I1  

T800 I5  I3 I1 I2 

T900   I3 I1 I2 

Table 2. Frequent1 items 

TID Items Number of 

occurrences 

X1 I1, I2, I5 7 

X2 I2, I4 6 

X3 I2, I3 6 

X4 I1, I2, I4 2 

X5 I1, I3 2 
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other rows with Y=2, row I4, have such items, iterate among rows I4 having items Y and then Y+1, which is 

Y=2 and Y=3, there is no other rows with Y=2.  

j) Then scan the rows having items Y=2, row I3 have such items, iterate among the rows I3 having items Y and 

then Y+1, which is Y=2 and Y=3. Perform the intersection operation, ∩ with the min_sup=2, and frequent 
itemset is found by intersecting is { I3, I1, I2}=2. Then scanning, no other rows have Y=2. 

k) Then the scanning the rows is pruned as frequent itemsets are found with value Y=2. 

7. Future work 

In the FP-Table algorithm method, for large database transactions, the co-occurring table created will be very 

large and is proportional to the creation of large FP-Table, by this more memory usage will be made. In the future, 

works on reducing the memory usage can be made.  

Appendix A. Abbreviation 

 D    – Database 

 TID    – Transition ID 

 L     – Frequent items  

 min_support   – Minimum support 

 FP-Table  – Frequent pattern table 

References 

[1] Gosta Grahne and and Jianfei Zhu (2005). Fast Algorithms for Frequent Itemset Mining Using FP-Trees. IEEE 

Transactions on Knowledge and Data Engineering, vol. 17, no. 10. 

[2] GUO Yi-ming and WANG Zhi-jun (2010). A vertical format algorithm for mining frequent item sets. IEEE 

Conference. 

[3] Guo-Cheng Lan, Tzung-Pei Hong, Hong Yu Lee, Shyue-Liang Wang and Chun-Wei Tsai (2013). Enhancing the 

Efficiency in Mining Weighted Frequent Itemsets. IEEE International Conference on Systems, Man, and Cybernetics. 

[4] Jianyong Wang, Jiawei Han and Jian Pei (2006). Closed Constrained Gradient Mining in Retail Databases. IEEE 

Tran on knowledge and Data Engineering, vol. 18, no. 6. 

[5] Jiawei Han and Michelene Kamber(2006). Data Mining: Concepts and Techniques (2nd ed). Elsevier, Morgan 

Kaufmann Publishers (pp. 227–250). 

[6] Ke Luo and Xue-Mao Zhang (2007). Proceedings of Sixth International Conference on Machine Learning 

Cybernetics, Hong K-ong, pp.19–22. 

[7]  Michihiro Kuramochi and George Karypis (2004). An Efficient Algorithm for Discovering Frequent Subgraphs. 

IEEE Transactions on Knowledge and Data Engineering, vol. 16, no. 9. 

[8]  Mingjun Song and Sanguthevar Rajasekaran (2006). A Transaction Mapping Algorithm for Frequent Itemsets 

Mining. IEEE Trans on Knowledge and Data Engineering, vol. 18, no. 4. 

[9]  Mohammed J. Zaki and Ching-Jui Hsiao (2005). Efficient Algorithms for Mining Closed Itemsets and Their 

Lattice Structure. IEEE Transactions on Knowledge and Data Engineering, vol. 17, no. 4. 

[10] Song Jingjing (2007). Mining Maximal Frequent Patterns in a Unidirectional FP-tree. Henan University,Henan 

Zhengzhou. 

[11] Yin-Ling Cheung and Ada Wai-Chee Fu (2004). Mining Frequent Itemsets without Support Threshold: With 

and without Item Constraints. IEEE Transactions on Knowledge and Data Engineering, vol. 16, no. 9. 

 

 



An Efficient and Scalable Indexing Strategy based on B-Hashed-Bitmap Algorithm using CUDA 

 
Sharmi Sankar

a
, Munesh Singh

a
, Awny Sayed

a
, Jihad Alkhalaf Bani-Younis

a
 

a
College of Applied Sciences, Ibri, Postal Code 516, Sultanate of Oman 

 
Abstract: Indexing for large databases such as RDF has been a subject of intense research. As is well 

understood, index plays a pivotal role in speeding up data retrieval operations and query performance. 

Besides expediting search, an index can motivate new data-store schemes and technologies that can 

possibly revolutionize large data-analytics engine design, more often relevant to semantic web. Due to 

the proliferation of internet and the ease of creating and generating data on the fly - handling, storing 

and the subsequent semantic processing has proven to be a major bottleneck for the RDF data 

community. Handling data of such scale and magnitude requires a parallel approach as provided by the 

GPUs (Graphical processing units). In this paper, a new efficient and scalable index is proposed that 

uses the combination of B+ trees, hashing and sparse matrices. These data structures have an edge over 

others in terms of their implementation as a parallel algorithm using the CUDA (Compute Unified Device 

Architecture) framework meant to program massively parallel GPU multicores. So far, RDF data has 

been mostly implemented either as a RDBMS or as a non-native data-store. In both cases the sequential 

indexing strategy fails miserably with the scaling of the data-store. Parallel implementations of indices 

provide a suitable option for dealing with scalable and dynamically generated data over distributed 

networks. The crucial sparse matrix part of the proposed index is benchmarked against different CUDA 

memory implementations to derive optimal matrix processing options. The sparse matrix search is 

profiled using cudamemchk and visual profiler for identifying bottlenecks and inconsistencies in thread 

execution called thread divergence. Benchmark data provides promising results for a B+ tree based index 

coupled with hashing and sparse matrix implementations. 

Keywords: RDF, B+ tree, hashmap, sparse matrix, CUDA, GPU 

1. Introduction 

There are several initiatives to improve the situation and reducing the drawbacks of the current web. One 

of them is a Semantic Web, which is coined by the W3C founder Tim Berners-Lee in a Scientific 

American article that is describing the future of the Web [1]. The Semantic Web would give more 

structure and computer-understandable meaning as well as provide a common framework for data sharing 

across applications, enterprises, and communities. The core of the Semantic Web is built on the Resource 

Description Framework (RDF) data model [2] [3] [4]. An RDF store consists of a collection of 

statements, called triples, of the form (subject, predicate, and object) also known as (subject, property, 

and value), where subject and predicate are resource URIs and O is either a URI or a literal value. 

RDF storage has witnessed numerous research initiatives in varied domains. Despite the best efforts, a 

scalable, efficient and fast index has eluded researcher’s attention. A typical RDF data-store consist of 

billions of triples (a triple comprise Subject, Predicate & Object) with extensive and wide range of self- 

dependencies among the subject and the object field values. These results in recursive self joins with an 

added cost to the query optimizer [1]. Besides self-joins, unions and null values also create far greater 

performance related issues. There exist broadly two ways to deal with these issues: either to re-design the 

RDF data-store from scratch using a new setup for representing the triples along with the modified query 

engine design or to explore faster and more efficient indexing strategies that provide impeccable query 



processing times irrespective of scalability. This paper focuses on the second aspect related to a new 

index design.  

Since the volume of data (RDF-triples) is quite large, a typical index should at least be logarithmic in its 

time complexity. Many index designs have been suggested with most of them relying on B+ tree and 

hashing. In one of the suggested design [10], a forest of B+ tree is created that uses different 

combinations of s,p and o. The main drawback of this strategy lies in the complex queries resulting in 

slow data retrieval.  As the data-stores are getting bigger each passing day, a new distributed approach 

using Lucene that uses Map Reduce has been suggested [1]. The main advantage of this approach is the 

leveraging of the distributed load across different processor-cores. This highly speeds-up the indexing 

process but the issue of self-join remains.  Hexastore sextuple indexing [18] is another architectural 

design that suggest six-fold indexing based on different combinations of s,p,o. Though the search through 

the data-store takes place in constant time but dynamic updates are very slow. This architecture is quite 

suitable for static RDF tables but does not scale well with dynamic RDF data.  

In general multiple indexing [2][3] [4]has been a very widely researched option particularly for designing 

efficient hashes. Multiple indexes mask and moderate intricate complexities that arise out of a single-

index method. The main issue that works against a single index is that of transitive closure or subject-

object pair recursion. Besides, a single subject may map to multiple objects. These two observations are 

rectified when multiples indexes are considered. A case in point is that of multiple maps of a B+ tree that 

can be channelized to different positions on a hash map and that too in parallel, using multiple threads. 

This approach is applied and followed in this paper.  

2. Related Work 

 
In this section, we discuss the state of storing RDF data in Triple table, with an extended look at 

the property table approach and vertically partitioned approach. The RDF data stores in a single table 

which consists of three columns (S, P, O), and each triple has subject, predicate, and object respectively. 

This approach is called triples table approach [5]. The serious performance issue of this approach is all 

the triples stored in a single RDF table which requires expensive and complex self joins over the triples 

table as pointed out in [11, 12, and 13]. Thus, as queries become more complex the execution and time 

increase. In addition, it is exceeding the memory size and congestion of the RDF data sets. Nevertheless, 

this approach has been implemented by systems like Oracle [14], 3store [5], Redland [20], RDFStore [21] 

and rdfDB [22]. The research community later introduces an alternative solution for improving the triples 

table and minimize the number of self-joins issues. An alternative methodology to the previous is the 

property table approach [6]. 

 

The property approach deformalized the RDF table that stored in a flattened format. Furthermore, it is 

classified into two types which are property class table and clustered property table. The clustered table 

contains clustered of properties that tend to be defined together. Whereas the property class table exploits 

the type property of subjects to cluster similar sets if subject together in the same table [7]. The most 

important advantage for representing the property tables is that they can reduce subject-subject self joins 

of the triples table. However, this approach may not fit well the RDF data because of unstructured data 

and missing properties. In an interpretation, not all properties will be defined for all subjects and that 

perhaps led to many NULLs value which increases the overhead in the memory space. Another problem 



with the property table is the abundance of multi-valued attributes found in RDF data which cause further 

complexity and with combine data from several tables the issue of improving the performance of self-

joins queries maybe become poor. In summary, property tables are rarely used due to their complexity 

and inability to handle multi-valued attributes. However, this approach has been used by tools like 

Sesame [23], Jena2 [12], RDFSuite [24] and 4store [25]. 

 

Abadi et al. [7] proposed vertically partitioned approach as an alternative solution to the property table to 

speed up queries and minimize its limitations and using a fully decomposed storage model (DSM) [10]. In 

this approach, an RDF table is rewritten into n two-column tables, where n is the number of unique 

properties. Moreover, the first column is subject and the second is an object. One of the primary benefits 

of vertical partitioning is the support for rapid subject-subject joins. This feature is achieved by sorting 

the tables via subject as we mentioned above each binary table has subject and object columns. The tables 

being sorted by subject, one has a way to use fast merge joins to reconstruct information about multiple 

properties for subsets of subjects. The experiments in these papers [8] and [9] showed that the vertical 

partitioning approach also performs poorly for querying RDF data and slow insertion, because of the 

multi property tables.  In a spite, the vertical partitioning approach supports multi valued attributes and 

heterogeneous records. In addition, it is eliminating the subjects that don’t define a particular property. 

Clearly, it reduces the NULLs value through that elimination.  
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Abstracts 

Analysis of nonlinear and non-stationary signals obtained from dynamical processes is one of the greatest challenges in signal 

processing. Turning process is highly dynamical process influenced by different phenomena such as chip formation, dynamical 

responses and conditions of machining system elements. The traditional and widely used fast Fourier transform and 

spectrogram is not suitable for processing signals acquired from dynamical systems as its result have significant shortcomings 

because of stationary assumptions and having priori basis. The relatively new technique, Discrete Wavelet Transform (DWT), 

which uses Wavelet decomposition (WD) and the recently developed technique, Hilbert Huang transform (HHT) which uses 

empirical mode decomposition(EMD) have notably better properties in the analysis of nonlinear and non-stationary signals. 

This paper presents a comparative study on the decomposition of multicomponent signals using EMD and WD to highlight the 

suitability found in HHT for the analysis of tool-emitted sound signals obtained from turning process. Apart from the brief 

mathematical foundations of the transforms, the paper illustrates their decomposition strength using an experimental case study 

of tool flank wear monitoring in turning. 

 

Keywords:Empirical Mode Decomposition;  Hilbert Huang transform; Wavelet Decomposition;  Discrete Wavelet Transform;  Turning Process  

1. Introduction 

Turning process is an extremely dynamical process and cutting conditions, cutter geometry, tool and work piece 

material, chip formation, and tool wear are parameters that affect production performance significantly. According 

to earlier studies, the most important one among these parameters that influence production performance is the tool 

wear [1, 2]. Thus, tool wear monitoring is so important to achieve dimensional accuracy and surface quality of the 

work piece during turning operation. Indirect method of tool wear monitoring is based on the acquisition of 

measured values of process variables (such as cutting force, temperature, vibration, spindle motor current, acoustic 

emission, surface roughness and emitted sound) and the relationship between tool wear and these values [1].  

Sound monitoring is one technology that has not been extensively investigated for tool wear monitoring, even 

though it is extensively used by machine tool operators for decision making [1, 3]. Noise from adjacent machines, 

motors, conveyors, etc. or processes may contaminate the signals. This effect can be reduced by using the signal 
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decomposition methods such as, empirical mode decomposition(EMD) and Wavelet decomposition (WD) being 

used in signal processing techniques Hilbert Huang transform (HHT) and discrete Wavelet transform (DWT), 

respectively.   

Traditional data analysis methods such as Fourier analysis are all based on linear and stationary assumptions, i.e. 

the signal to be processed must be linear and temporarily stationary; otherwise, resulting Fourier spectrum will 

make little physical sense [4]. In addition, it represents the global rather than any local properties of the signal 

because it employs a convolution integral through which the signal is decomposed in terms of sine and cosine 

functions covering uniformly the whole data span [5]. Short Time Fourier Transform (STFT) is commonly used 

technique, with limitations due to constant resolution in time and in frequency, where the width of the windowing 

function defines the resolution [6].On the other hand, the time-frequency analysis such wavelet transform can 

generate both time and frequency information of a signal simultaneously through mapping one dimensional signal 

to a two-dimensional time-frequency plane. However, the wavelet transform still has some inevitable deficiencies, 

including the interference terms, border distortion and energy leakage, all of which will generate a lot of small 

undesired spikes all over the frequency scales and make the results confusing and difficult to interpret [4, 7]. In 

order to detect tool condition, it is not enough to identify the presence of a certain frequency in the signal but it is 

necessary to localize this frequency in time/space [8]. 

 DWT is suitable for time localization of frequency content of the signal, and has drawn significant attention in 

the field, especially in tool condition monitoring[4, 7].  HHT is a recent technique for time/frequency analysis 

which simultaneously provides excellent resolution in time and frequency [5]. HHT has been applied in the 

condition monitoring of rolling bearings [9, 10]. Furthermore, some research has been carried out in the area of tool 

condition monitoring using HHT. In [10], the authors proposed an approach to flute breakage detection in end 

milling based on HHT. A tool wear correlation to HHT during end-milling was explored in [11], where the 

marginal Hilbert spectrum was considered. Although it gives an excellent localization of the frequencies in time, 

HHT has not obtained nearly as much attention in the cutting process monitoring as DWT. One of the reasons is 

that HHT is for a decade newer technique than DWT [8]. This paper presents a comparative study on the 

decomposition of multi-component signals using HHT and DWT to highlight the superiority found in HHT for the 

analysis of too-emitted sound signals obtained from turning process.  

2. A brief introduction to empirical mode decomposition (EMD) and Wavelet decomposition (WD)  

 Intra wave frequency variations is the hall mark of nonlinear system. To describe this intra wave frequency 

modulation, a method with a posteriori defined basis is needed to be derived from data. Describing nonlinear 

systems in terms of its instantaneous frequency is the most physically meaningful way as it is revealing the intra 

wave frequency modulation of the system. Hilbert-Transform (HT) is the simplest way to calculate this 

instantaneous frequency [5]. The HHT is a new approach to signal processing which works well for signals that are 

non-stationary and nonlinear as the definition of the basis is derived from the signal itself. It includes the 

decomposition of a multicomponent signal into several mono component signal, called intrinsic mode function 

(IMF), and obtaining the instantaneous frequencies [5]. HHT is derived from the principle of empirical mode 

decomposition (EMD) and the HT.  First the acquired non-stationary and nonlinear signal is decomposed into a 

collection of IMFs by the EMD. Each IMF is an adaptive and nearly orthogonal representation of the analysed 

signals. All the instantaneous frequencies of the IMF can be determined because it is almost mono component.  
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2.1. Empirical mode decomposition (EMD)  

The data, depending on its complexity, may have many different coexisting modes of oscillation at the same 

time. Each of these oscillatory modes is represented by an Intrinsic Mode Function (IMF) with the following 

definitions [5]. 

 (a) In the whole data set, the number of extrema and the number of zero-crossings must either equal or 

differ at most by one, and 

 (b) At any point, the mean value of the envelope defined by the local maxima and the envelope defined by 

the local minima is zero. 

To extract the IMF from a given data set, the sifting process is implemented as follows [5]. First, identify all the 

local maxima, and then connect all of the local maxima by a cubic spline line as the upper envelope. Then, repeat 

the procedure for the local minima to produce the lower envelope. The upper and lower envelopes should cover all 

the data between them. Their mean is designated m1(t), and the difference between the data and m1(t) is h1(t), i.e. 

                                                                      )()()( 11 thtmtx                                                        (1) 

The sifting process has to be repeated as many times as it is required to reduce the extracted signal to an IMF. In 

the subsequent sifting process steps h1(t) is treated as the data; then: 

  )()()( 11111 thtmth                                                                      (2) 

where m11(t ) is the mean of the upper and lower envelops of h1(t). This process can be repeated up to k times;  

h1k(t) is then given by   

)()()1( 111 thtmkh k                     (3) 

After each processing step, checking must be done on whether the number of zero crossings equals the number 

of extrema. The resulting time series is the first IMF, and then it is designated as c1(t) = h1k(t). The first IMF 

component from the data contains the highest oscillation frequencies found in the original data x(t). 

This first IMF is subtracted from the original data, and this difference, is called a residue r1(t) by: 

          )()()( 11 trtctx                (4) 

The residue r1(t) is taken as if it was the original data and we apply to it again the sifting process. The process of 

finding more intrinsic modes ci(t) continues until the last mode is found. The final residue will be a constant or a 

monotonic function. 

)()()(
1

trtctx n

n

j

j 


     (5) 

      Thus, one achieves a decomposition of the data into n-empirical IMF modes, plus a residue, rn(t), which can be 

either the mean trend or a constant. 

2.2. Wavelet decomposition (WD)  

The concept of wavelet analysis was introduced by Jean Morlet, a French engineer, in 1982. The main objective 

of the wavelet transform (WT) is to obtain an accurate representation of both frequency and time content of any 

signal. The fundamental principle behind wavelets is to analyse according to scale and the wavelet analysis process 

is to adopt a wavelet prototype function called mother wavelet defined mathematically [12]. 

The concept is almost similar to short time Fourier transform (STFT), except the window function width 

dependents on the central frequency. Hence, for a given signal, the best trade-off between frequency resolution and 

time could be automatically obtained.  In reality, a wavelet is a kernel function being used in an integral transform.  

For a continuous signal x(t), whose wavelet transform, CWT is given by: 𝐶𝑊𝑇{𝑥(𝑡); 𝑎, 𝑏} = ∫ 𝑥(𝑡)𝜓𝑎,𝑏∗ (𝑡)𝑑𝑡           (6) 

With the wavelet function defined by expanding and transforming a “mother” function as: 𝜓𝑎,𝑏 = 1√|𝑎| 𝜓 (𝑡−𝑏𝑎 )   𝑎, 𝑏 𝜖 𝑅, 𝑎 ≠ 0                                              (7) 
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Where ψ(t) is the mother or the basic wavelet with the dilation factor ‘a’ and  the translation parameter 

‘b’. The ‘*’ in the equation (6) denotes the complex conjugation. 

These parameters are frequently discretized for practical applications, which leads to the so-called discrete 

wavelet transform (DWT). When it is discretized with a=2
j 
, and b=k2

j
 (j, k  Z) the wavelet function is defined 

as: 𝜓𝑗,𝑘 = 2−𝑖2 𝜓(2−𝑗𝑡 − 𝑘)                                                                    (8) 

The discrete wavelet transform (DWT) is defined as 𝐶𝑗,𝑘 = ∫ 𝑥(𝑡)𝜓𝑗,𝑘∗ (𝑡)𝑑𝑡                                                                   (9) 

where Cj,k is named the wavelet coefficient. It may be viewed as a time frequency map of the original signal x(t). 

3. General experimental setup  

Figure 1 shows the schematic diagram of the experimental setup used for the experiment conducted in on a 

conventional lathe (EME Turning machine) to machine unalloyed mild steel AISI 1040 using Carbide Tool Insert 

NM6. A PCB130D20 microphone is kept facing towards the tool insert tip to capture the tool sound emitted due to 

the contact between the tool tip and the surface of the work-piece. The microphone is connected to a computer 

through a specially designed signal conditioner which provides the required interface voltage level for the 

microphone. GoldWave software running in the computer is used to record the captured sound with sampling 

frequency set to 44.1KHz. A series of machining experiments were conducted.  First, the free running sound for the 

spindle rotational speed of 570 rev/min was recorded, without the machining operation. Keeping the spindle 

rotational speed at 570 rev/min, the sound emitted due to machining with a fresh tool was recorded for the depth of 

cut of 1mm. This recording process was repeated separately for slightly worn tool with 0.2mm flank wear and 

severely worn tool with 0.4mm flank wear.  A constant feed rate of 0.5 mm/rotation was maintained throughout the 

experiment. The 12 seconds sound signal was resolved into twelve intervals of one second each for the subsequent 

signal processing using HHT and DWT. The Matlab waveread function was used to digitize the sound signals. 

  

Fig. 1. Schematic diagram of the experimental Setup 
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4. Results and discussion: Comparison  of  EMD and WD  

The Wavelet decomposition of the free run and fresh tool sound signals is shown in Figure 2. And the same for 

slightly worn  and severely worn tool sound signals are shown in Figure 3. This decomposition is carried out using 

the wavedec(X,N,’wname’) Matlab function with X being the tool sound signal, the level N set to 5, and wname 

being the mother wavelet ‘db3’(Daubechies extremal phase wavelet with 3 vanishing moments). Here the level of 

decomposition set to 5 and the choice of mother wavelet ‘db3’ making it a priori approach.  

The Empirical Mode Decomposition of the free run sound and fresh tool sound signals is shown in Figures 4. 

And the same for slightly worn tool and severely worn tool sound signals are shown in Figure 5. Here the level of 

decomposition is not set to any value and there is no need to choose the basis, like mother wavelet, and hence it is 

a posteriori approach. From the Figures 4 and 5 it is evident that level of decomposition by EMD is not fixed, as 

there are 13, 14 and 15 IMFs generated for free run, slightly worn and severely worn sound signals respectively. 

Because EMD is an adaptive and fully data-driven technique which obtains the oscillatory modes present in the 

data, it is producing a variable number of components. This enables EMD to overcome the intrinsic limitations of 

wavelet approach. 

In the wavelet analysis only the coefficients are obtained during the decomposition. Further interpretation as 

frequency and amplitude has to be done in a circuitous process. May be possible by using scaling concept, but then 

it leads again to a priori approach. It is a known fact that the intra-wave frequency variation, the hall mark of 

nonlinear systems, can only be effectively described by methods with a posteriori defined basis derived from data.  

During the empirical mode decomposition, information of the signal is not lost. This enable each and every 

information found in the signal is reflected in possible different instantaneous amplitudes and instantaneous 

frequencies, which can be easily obtained by applying Hilbert transform on every IMF. Hence it can be concluded 

that the use of END method is more appropriate than wavelet analysis for the decomposition of tool sound signals 

used in this research.  

The results are in agreement with the comparison found in [13] using respiratory waveform. The authors of [13] 

also concluded that the influence of the mother wavelet choice in wavelet analysis is overcame in EMD. They also 

stated the reason that it is because the basis used in EMD method is generated from the same analyzed signal, 

through an adaptive sifting procedure. 

 

 
                                      (a)                         (b)          

   Fig. 2. Wavelet decomposition  of (a) the free run (b) fresh tool sound signal                                                                                                                              
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                                 (a)                                                                    (b) 

   Fig. 3. Wavelet decomposition  of (a) slightly (b) severely worn tool sound  signal                                                                                                                             

 
(a) (b) 

Fig. 4. Empirical mode decomposition of (a) the free run (b) fresh tool sound signal 
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(a) (b) 

Fig. 5. Empirical mode decomposition of (a) slightly (b) severely worn tool sound signal 

 

                                               Table 1. Comparison of EMD and WT 

Feature EMD WT 

Elementary building block 

 

 

Approach  

IMF  

(Data driven and  

Adaptive) 

Posteriori  

Wavelet family 

 

 

A priori given 

Level of Decomposition Variable, automatically 

generated from signal 

Constant set by user 

Completeness 

Orthogonality 

Inverse Transform  

Instantaneous Frequency 

Computational Complexity 

Yes 

Almost 

Not possible 

Possible 

Very high 

Yes 

Fully Orthogonal 

Possible 

Not possible 

Reasonable 
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5. Conclusion  

A comparison is made here to check the performance of Empirical Mode Decomposition and Wavelet 

Decomposition methods in decomposing emitted tool sound signals obtained from turning process. The 

comparison of the two decomposition techniques can be summarized as shown in Table 1. EMD provides a 

complete, adaptive (IMFs are data driven) and almost orthogonal (there is a residue) signal representation. WD 

representation of the signal is complete, a priori (wavelet is chosen in advance) and orthogonal (signal is 

decomposed into atomic functions). The instantaneous frequency can be determining with high precision by 

applying Hilbert transform on each IMFs. On the other hand, instantaneous frequency cannot be revealed by 

applying DWT on the atomic function, but DWT can be used to detect the relative change in the signal’s frequency 

content. Implementation of HHT is computationally very expensive because of the much time consumed for the 

sifting process in the EMD.  May be this fact, along with the fact that HHT is for a decade younger technique than 

DWT, is the reason that the use of HHT in tool condition monitoring has drawn a significantly less attention within 

the research community. It is hoped that HHT will be an efficient and promising method in near future, as the 

research is going on in reducing the time complexity of the sifting process in the EMD. 
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Abstracts 

There are two approaches to the mitigation of power quality problems. The first approach is called load conditioning, which 

ensures that the equipment is less sensitive to power disturbances, allowing the operation even under significant voltage 

distortion. The other solution is to install line conditioning systems that suppress or counteracts the power system disturbances. 

A flexible and versatile solution to voltage quality problems is offered by active power filters AF. Currently they are based on 

PWM converters and connect to low and medium voltage distribution system in shunt or in series. Shunt Active Power Filters 

(SAPF) operate as a controllable current source. The Shunt AF filters can be used in multilevel mode to enhance the power 

quality. Cascaded multilevel Inverter is used as Shunt Active Power Filter to compensate the voltage sag during the presence of 

non-linear loads with reduced harmonics. Five level and seven level cascaded H-bridge multilevel inverter are used as SAPF 

The number of levels in cascaded multilevel inverter is increased to reduce THD.  The simulation is carried out in 

MATLAB/Simulink platform and the simulation results are presented in this paper. 

 

Keywords:AF – Active filte;, PWM – Pulse width Modulation;  SAPF – Shunt Active Power Filte, THD – Total Harmonics Distortion 

1. Distribution System without SAF 

Shunt active filter with or without a transformer is connected in parallel with the harmonic-producing 
nonlinear load as shown in Figureure1. Nonlinear loads like uninterrupted power supplies, variable speed drives 
and controlled rectifiers draw a non-sinusoidal current from the network.  Hence they can be considered as 
harmonic current sources. Shunt active filter acts as a current source which when designed properly and controlled. 
Shunt active power filter operates as a current source injecting the harmonic components generated by the load but 
phase shifted by 180

0
. This principle is applicable to any type of load considered a harmonic source. Moreover, 

with an appropriate control scheme, the active power filter can also compensate the load power factor. In direct 
control method the load currents are measured and the harmonic currents are extracted from the load currents. 
Using this method, the SAPF injects the harmonic currents without any information about the grid currents. All the 
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errors in the system like the parameters uncertainty, the measurement or control errors will appear in the grid 
current as unfiltered harmonic contents. The main advantage of this method is the system stability.  
The SAPF voltage  is given by        Vf(S)=Vs(s)+SLfIf(S)+RfIf(s)  (1.1) 
The filter current is given by If(s)= Vf(S)-Vs(s)/[sLf+Rf]  (1.2) 

Where  Vs is the supply voltage 
            Lf  is the filter inductance 
           Rf  is the filter resistance 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Figure 1.1 Shunt Active Filter 

1.2. Simulation Model 

Figure1.2 Line model with non linear load 

The simulation is carried out using MATLAB/Simulink environment. The system is first simulated without 

SAPF to analyze the effect of nonlinear loads in power systems and to mitigate these issues SAPF is introduced. 

The benefits of introducing SAPF are analyzed with the help of simulation results. Figureure3.2 shows the 
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simulation diagram of  a 3-phase system without active filter and non-linear load. Three phase bridge rectifier with 

RL load is the nonlinear load.  At T=2 sec. the additional load is connected to increase the total load. Voltage sag 

occurs due to load variation. The non-linear load produces higher harmonics in the system. Figure.3.3 shows the 

load current and voltage with the voltage sag. Figure3.4 shows the RMS load current. Figure3.5 shows the RMS 

load voltage with load variation conditions. Figure3.6 shows the THD in load voltage. The THD is 13.60% for 

nonlinear load. 

 1.3. Results 

Figure 1.3. Load Current and Voltage with Sag    Figure 1.4. RMS Load Current 

Figure 1.5. RMS Load Voltage    Figure 1.6. THD without SAF 

   

As observed from Figure 5 when additional load 2 is added, there is voltage sag from 11kV to 4kV, 

meanwhile from figure 4, it is evident that the load current drawn is increased to 98 Amps.  The THD analysis 

[figure 6] shows that the harmonics are very high and THD value well above the permissible limit. THD=13.6%. 
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2. Distribution System with SAF 

The active filter is connected in parallel to the load. It is a cascaded multivel inverter with five levels. The 

cascaded inveter circuit in each phase is shown in Figure 2.1.  Cascaded multilevel inverter has two H-bridge 

inverters [figure 2.2] which gives five levels in output voltage. Figure 2.3 shows the multilevel inverter output 

voltage for one leg. The three phase inverter output voltage is shown in Figure 2.4 and Figure 2.5 shows the three 

phase output current of active filter. 

 

Figure 2.1 Distribution System with SAF 

 

2.2 Simulation Results 

Figure 2.2 H Bridge Inverter   Figure 2.3 Multilevel Inverter output voltage for one leg 
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Figure 2.4 Three phase inverter output voltage        Figure 2.5 shows the three phase output current  

At T=2 sec. the additional load is connected to increase the total load. Voltage sag occur due to load variation. 

The non- linear load produces higher harmonics in the system. At T=2.08 sec. the active filter is connected to the 

system so that voltage sag is compensated and harmonics also reduced. Figure 2.6 shows the three phase source 

voltage which is 11KV. Figure 2.7 shows three phase voltages with voltage sag and compensation using shunt 

active filter. 

Figure 2.6 Three Source voltage          Figure 2.7 shows the three phase output current 
 

Figure 2.8 ReactivePower         

   After Compensation 

 
  Before Compensation 

 

   After Compensation 

 
  Before Compensation 

 

   Before Compensation 
 

After  Compensation 
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  Figure 2.9 THD with SAF 
It is observed that when nonlinear load was introduced that reactive power is reduced to 0.1 MVAR and after the 

introduction of active filter it is increased to 0.26 MVAR. Hence reactive power compensation is done. The THD 

is 3.66% for load voltage with non-linear load conditions. After Filter injection the THD is reduced from 13.6% to 

3.66%. The distribution voltage without compensation is 4kV and with compensation is 10.5KV. 

3. Conclusion: 

      A SAPF using cascaded five level cascaded H-bridge inverter was proposed to mitigate voltage sag during 

the addition of nonlinear loads. A controlled three phase rectifier with RL load is the nonlinear load considered. As 

observed from the simulation results the following conclusions are arrived. In the absence of shunt active filter, 

whenever the non-linear loads are present, there is a voltage sag. This voltage sag is compensated by connecting 

proposed five level cascaded shunt active filter. As observed from FFT analysis figure 1.6 and 2.9, after filter 

current injection the THD is reduced from 13.60 % to3.66% 
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Abstract 

This paper aims to study fuzzy human concepts and fuzzy membership functions available in literature. Few human concept 

membership functions are taken for discussion.  But they are not suitable in all human oriented applications. A perfect 

membership function which can be used to model a humanistic thought or action is still an open research.  This paper studies 

some of the existing human concept membership functions and their fitness to the frame work of a human concept. The 

mathematics formulation of a fuzzy membership function and the properties for construction membership functions are also 

studied.  

 

Keywords: fuzzy; human concept; membership function; linguistic modelling. 

1. Introduction 

A set is defined to dichotomize individuals in the universe of discourse into two groups. They are members 

certainly belong to the set, and non-members that certainly does not belong to the set. For example, a set of even 

numbers and a set of odd numbers, a set of living things and a set of non-living things, etc. But discriminating the 

universe into two groups is not always possible. For example, a set of good habits and a set of bad habits, a set of 

people with long hair and a set of people with short hair, a set of slow learners and a set of fast learners, etc. Real 

world problems involve these kinds of uncertain concepts more in number. Computer programs neither accounts 

gradual changes of a data nor adds significantly to our understanding of human thought with the exception of some 

examples that can be drawn from Artificial Intelligence, Neural Network and related fields. It is a common 

property of human thoughts to take gradual similarity into account. This is where binary logic fails to be an 

appropriate model and in this sense a key motivation for establishing fuzziness.  

The subject of fuzzy set theory as an approach to the mathematical representation of everyday language was 

introduced by Zadeh [26] in 1965. In the development of fuzzy sets, a lot of articles were written dealing with 

different forms of membership functions and operators proposed by Zadeh, and only a few researchers have 

concentrated on the topic of human concept membership functions. It is very important to formulate a human 

concept membership function which is the main core of the fuzzy set origin. It is one of the most important aspects 
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in the Robot application and Human- Machine intelligent systems. A long-term goal in robot systems research has 

been to build a robot that is identical to human beings in appearance and behavior, and several studies have focused 

on developing robots having certain human-like characteristics [3]. However, as humans are extremely 

complicated, it is difficult to build a robot that has all human characteristics such as human thinking ability, bio-

structure, exercise patterns, reaction mechanisms, etc.  

Hisdal [10] states that concept of grade of membership is the modification of crisp answers yes or no type 

experiments modified by her estimate of the error curve. This argument applies to the first type of fuzziness: errors 

in measurement. Like Hisdal [10], Mabuchi [16] also defines membership function as likelihood but assumes that 

the likelihood is determined by the number of evidence grounds of all necessary information, which support an 

attribute’s membership.  Both approaches are not able to model human thought behavior. The construction of 

membership functions evolved of a checklist paradigm [1,14] and max-min calculus is also not perfectly 

representing human thoughts, as disjunction and conjunction are not satisfied. Thomas [22] finds another method 

using likelihood semantics for fuzzy sets. He uses the philosophical point of view. Also he claims that human 

concept measurement is essentially a vague process. These views lead to equate the likelihood function to the 

membership function and hence it leads to a likelihood semantics for fuzzy set theory. 

This paper is organized as follows: Section 2 constructs the basic definitions of a fuzzy set, followed by the 

classification of membership functions. Human concept membership functions are discussed in section 3. It also 

studies on method of construction membership functions and its mathematical formulation. This section extends to 

fitness finder of a membership function. Section 4 concludes with Applications, concluding remarks and 

acknowledgement. 

2. Preliminary Definitions and Notations of Fuzzy set  

A fuzzy set is a class of objects with a membership function. Membership function associates each element of a 

fuzzy set to a membership grade. Usually membership grades are in [0, 1].  

 

Definition 2.1  A fuzzy set  A
~

 is any set that allows its members to have different grades of membership in the 

interval [0,1]. It definition on a classical set Χ is as follows: 

 

}|))(,{(
~

XxxxA A         (1) 

 

Definition 2.2  A linguistic variable is characterized by a quintuple (X;T(X);U;G;M) in which X is the name of the 

variable, T(X) is the term set, U is a universe of discourse, G is a syntactic rule for generating the elements of T(X) 

and M is a semantic rule for associating meaning with the linguistic values of X. 

 

Definition 2.3 A membership function (x) is said to be adequate for describing uncertainty of measurements if it 

satisfies the following conditions: 

 

 It is symmetric.  

 It is strictly decreasing on (0,∞) and tends to zero, when x→∞. 

 For every finite sequence of pairs (a1,1), (a22), (a3,3),… (an,n) there exists  am and  m such that  

)/)(()/)((*...*)/)((*)/)((*)/)(( 332211 mmnn axaxaxaxax   .         (2) 

 

Over the last two decades there have been efforts to justify the meaning of membership functions and the 

operations on them. Objectivist accounts the fuzzy as a meaning which is closely tied to the formalist or logical 

approaches to mathematics. Some approaches are idealist in the sense that it does not account for errors in 

measurement. Nevertheless, it provides an ideal world to be achieved. Various methods are available in literature 
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using different approaches to measure a membership function. Measurement theoretic results prescribe a theory of 

meaningfulness that is appropriate for such elicitation methods. Usually the elicitation methods do not start from 

rigorous philosophical foundations as the objectivist does. But they develop from where a crisp idea fails 

practicality.  

Lakoff [15] gives a thorough discussion of empirical approaches with all their philosophical consequences. 

Future work for fuzzy set theory is to explore these empirical semantics as a basis in addition to the objectivist 

accounts of meaning. Consider, for example, the similarity semantics of fuzzy set theory discussed by Rupeni[20]. 

In this account the membership function is assumed to measure the notion of similarity to a prototypical object. 

This prevails semantic notion that underlies fuzzy clustering and neural-fuzzy. When the intuitive notion of 

similarity is taken as primitive, the underlying measurement theoretic structure usually assumes a metric space. 

This paper aims to review existing membership functions and different approaches towards formulation of a 

human concept membership function.  

2.1. Classifications of Membership functions: 

The membership functions can be classified in the following way: 

 Heuristically based membership functions. 

 Membership functions based on reliability concerns with respect to the particular problem.  

 Membership functions based on more theoretical demand.  

 Membership functions and control.  

 Membership functions as a model for human concepts. 

 

3. Models for human concepts membership functions 

Zadeh’s[26]  aim was primarily the mathematical modeling of everyday concepts that are not sharply defined. 

In the area of human concepts, many membership functions were used as model for different concepts.  Sometimes 

different membership functions can be used to represent the same concept.  Some of these functions are as follows: 

 

1. Function which study the effects of the context in our daily language terms. As an example for this 

function we have   𝜇(𝑥) = 12 + 𝑑 ( 𝑥10) ;     where  𝑑(𝑥) = {1           𝑓𝑜𝑟 𝑦𝑒𝑠 𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒 −1         𝑓𝑜𝑟 𝑛𝑜 𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒                                (3) 

2. The general model presented by Nowrich and et al[19,7]                           𝜇𝑚𝐴(𝑥) = 𝑓𝑚 (𝜇𝐴(𝑔𝑚(𝑥)))                                                                                                               (4) 

3. The membership function of distance 𝑑(𝑥) which used  in the model for determining the  measurements 

function presented by Zysno and Zimmermann[29].   

                                          𝜇(𝑥) = 11+𝑑(𝑥)  ;   where 
)(

1
)(

bxa
e

xd                                                             (5) 
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4. Zysno [31] discusses scaling the membership function. He approaches a membership function from a 

similarity view.  He considers a single human being as the measurement device and assumes that 

fuzziness arises from the insufficient cognitive abilities of this person who is faced with the task of 

“comparing the object with a certain prototype or imaginable ideal. This approach naturally leads to a 

notion of distance which Zysno[31] relates to the membership function as: 

 

                                     
)(1

1
)(

xdf
x


                             (6) 

Where  d(x)  is the distance of object x from the ideal and f(dx)  is a certain function of the distance. Then he 

proposes alternatives for the function  f(dx)  and empirically evaluates them. 

5. Membership functions for fuzzy time periods.  

A fully automatic procedure to construct the membership function of a fuzzy set representing the time span of 

some event. In [21] Steven proposes a mechanism to construct membership functions for fuzzy time periods from 

data. This method applies to a number of resources available online and it reduces the errors of the data in 

modelling fuzzy membership functions. He attempt to construct membership functions for fuzzy time periods in an 

automatic way.  It claims that membership functions are more meaningful when they come they satisfy essential 

objectives and observes fuzziness arises from inconsistency or error. On the other hand, during the initial phases of 

the development of fuzzy sets, it has been widely accepted that membership functions are subjective and context 

dependent [22, 23].  

 

The similarity and utility views of the membership function differ from the others in their approach and 

subjective interpretation. The measurement view is in the connection of subjective and objective views in the sense 

that the problem can be defined in both ways depending on the observer who makes the comparison. The 

comparisons can be results of subjective evaluations or results of precise or idealized measurements [2]. One can 

identify eight major methods of eliciting membership functions  polling,  direct rating  classify , interval 

estimation, membership function exemplification, _ pairwise comparison, _ clustering methods, neural-fuzzy methods. 

The elicitation methods are developed to answer the practical need of coming up with membership functions. Each 

elicitation method is developed with a specific interpretation of the membership function in mind. It is important to 

realize which elicitation methods are appropriate for which type of interpretations. This question is best answered 

by the techniques provided by measurement theory.  

 

One of the first steps in the planning of a new engineering project in industry is its partition into subtasks and the 

configuration of a work team to execute it. This decision making process is typically performed by a project 

manager based on his/her past experience and the available information about the cognitive and personal 

characteristics of the available team members. Researchers [11] presents results in the development of a 

knowledge-based tool that aims to help project managers in their decision making process. Software agents are 

used to model social human behavior at work, where human characteristics are represented by a set of fuzzy 

values, and fuzzy rules model the interaction between agents to generate the possible performance of a work team.  

3.1. Properties for constructing the membership 

It is not easy to find common features among these different approaches, although we find the common 

properties found my most of the articles are as follows: 

 all membership functions are continuous, 

 all membership functions map an interval [a, b] to [0, 1].  

 the membership functions are either monotonically increasing, or monotonically decreasing, or could 

be divided into a monotonically increasing or decreasing part. 
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 the monotonous membership functions on the whole interval are  either convex functions or concave 

functions, or there exists a point c in the interval [a, b] such that [a, c] is convex and [c, b] is concave 

(called S-shaped functions).  

 monotonically increasing functions have the property μ(a) = 0, μ(b) = 1, while monotonically 

decreasing functions have the property  μ (a) = 1, μ (b) = 0.  

3.2. Mathematical form of the membership function 

In view of Mathematical form of representing the membership function, the membership function should meet the 

following demands: 

 μ (x) is a continuously increasing function μ (x) : [0, 1] →[0, 1] .  

 μ (0) = 0, μ (1) = 1 (boundary condition) 

 μ0 (0) = 0, μ0 (1) = 0 (S-shaped character)  

 μ (x) is a rational function of polynomials  such that n + m is minimum. 
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The Zimmermann and Zysno[30] and the Dimitru-Luban [4,5] concept are two of the most remarkable. It is 

interesting that Zadeh’s function also has the same form. Hersh[8,9] also used a membership function in the sense 

of distance. 

3.3. Fuzzy Fitness Finder 

In the fuzzy logic part of the algorithm for clustering, it is not a physical system that is being modeled. The aim 

is to find the fitness values of the clusters generated by the genetic algorithm. The designer has identified a set of 

criteria/features whose presence in varying degrees in the cluster determines the validity of the cluster. Methods 

have been worked out to quantify these features which are the input variables to the FFF. There is only one output 

which is the quantification of the rather abstract notion of how good the cluster is. The output is a crisp value 

which is the cluster fitness in percentage. 

The membership functions of the input variables, the output variable and the rules were all designed intuitively. 

The available data-driven methods for rule and membership function generation require a set of input-output 

training data. For the clustering problem, training data may or may not be available. In the application to the 

problem of gene grouping, it is possible to create training data sets for which experimentally predicted gene 

clusters are available. But for M. Tuberculosis, there are no predicted clusters. Such data is difficult to generate in 

most cases especially when there are a large number of genome sequencing projects that are currently in progress. 

A possible approach is to use the experimentally predicted gene clusters of E.coli K12 to generate membership 

functions and rules and use the same for all other genomes under the assumption that all the genomes belong to the 

same class of prokaryotic genomes.  

A method has been devised to generate the membership functions of the input variables from numerical data on 

each variable. The shape of the membership functions is assumed to be triangular. In the absence of input-output 

training data, the rule generation part remains intuitive. The intuitive rules should be re-designed with the new 

membership functions as the antecedents of the rules would change due to a change in the number and locations of 

the membership functions. From the purely linguistic design, this is one step towards a data-driven design option. 

At this point, a reference has to be made to the work of [11] on the induction of fuzzy rules and membership 

functions from training examples. They have used a method to cluster the given data on a set of values taken by the 

output variable to derive appropriate triangular membership functions for the variable. It can be asserted that data 

lying close together will belong to the same class with high membership values. The values are sorted in ascending 
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order. The sequence of ordered values is converted to a difference sequence by taking the difference between 

adjacent values. This is converted to a similarity sequence by calculating the similarity between adjacent values 

from a similarity function based on the differences and the standard deviation of the differences. Using alpha - cut 

of similarity, the sequence is divided into classes. The value of a is the threshold for two adjacent data to be 

thought of as belonging to the same class. The fuzzy fitness finder is presently, considering only the distribution of 

points along the support of the fuzzy set. Other important criteria like the permitted overlaps between sets, the 

number of fuzzy sets etc. can also be incorporated into the fitness finder. There are no hard and fast rules for the 

generation of membership functions.  

Theorem 3.1   Any membership function, that is adequate for describing uncertainty of measurements, is 

equivalent to 
x

e


, for some .0
 

4. Applications 

Fuzzy systems can be used for estimating, decision-making, and mechanical control systems such as air 

conditioning, automobile controls, and even “smart” houses, as well as industrial process controllers and a host of 

other applications. The main practical use of fuzzy logic has been in the myriad of applications in Japan as process 

controllers. But the earliest fuzzy control developments took place in Europe. In the early 1970s, an automated 

control system for a steam engine is formed using the expertise of a human operator. The human operator adjusted 

the throttle and boiler heat as required to maintain the steam engine’s speed and boiler pressure. But developing a 

learning controller is still not possible due to the lack of improvement in human concept fuzzy membership 

functions construction. Mamdani[17] and his colleagues use an artificial intelligence method called a rule-based 

expert system, which combined human expertise with a series of logical rules for using the knowledge. While they 

were struggling to write traditional rules using the computer language. Consumer products such as Washing 

Machines, Vacuum cleaner are using fuzzy technologies. The washing machine evaluates the load and adjusts 

itself to the amount of detergent needed, the water temperature, and the type of wash cycle. Fuzzy camcorders are 

producing clear pictures by automatically recording the movements the lens is aimed at, not the shakiness of the 

hand holding it. Fuzzy TV set automatically adjusts contrast, brightness, sharpness, and color. Fuzzy automatic 

transmission and fuzzy antilock brakes are in its cars. Heavy Industries designers a fuzzy control system for 

elevators, improving their efficiency at handling crowds all wanting to take the elevator at the same time. This 

system in particular captured the imagination of companies elsewhere in the world. Some other applications of 

fuzzy logic are Bus Schedules, Genetic traits, Temperature control, Auto focus in cameras, Anti braking system, 

Medical diagnose, and  Bioinformatics. 

 

Conclusion 

 

In this paper some of human concept membership functions are reviewed.  The advantages and limitations of 

the method are discussed. The application of the fuzzy concept in applications is wide in range. This paper tried to 

relate the fuzzy concepts and its applications, where there is more human machine interaction. For making a better 

human like robot, the need of human concept membership function is more important. This survey finds that 

existing member ship functions are lacking in few areas like modelling and designing the human like robots. It 

concludes that there is a need for such a human concept membership function and it is open for study.  
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Abstract 

This paper aims to study Information and Communication Technology (ICT) and its uses in Mathematics classrooms teaching 

and learning practices. Various teaching and learning systems and importance are analyzed. In addition to the traditional 

teaching methods, ICT tools available for teaching and learning are briefly analyzed in this paper. Traditional Chalk and Talk 

Teaching Method (CTM) and Computer Based Teaching Methods (CBT) have their own advantages and disadvantages. This 

study introduces a new teaching learning method, known as ‘24X 7 Teaching Learning strategies’ (24X7-TLS) to enhance the 

teaching and learning process more enjoyable. The effectiveness of this new method is studied by implementing it to a small 

group of learners and found the students’ performance has improved. Various advantages and disadvantages of 24X7- TLS are 

discussed.  

 

Keywords: educational technology; classroom practice, educational innovation. 

 

Introduction 

In recent years, the role of Information and Communication Technologies (ICT) and its impact on 

student performance has attracted growing attention from both policy makers and academic 

researchers. Researchers postulate that a number of features of communication technology facilities 

are consistent with principles of teaching and learning and holds promise for improving learning 

experience. Also new Iinformation and Communications Technologies (ICT) can bring student centric 

curricula based on real-world problems into the classroom [6], and it is an excellent platform to 
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enhance a learners understanding. Researchers [1, 24] investigate the influence of using ICT both at 

home and at school on student achievement. These studies shows that  using ICT for educational 

purposes at home results higher test scores in mathematics and it is positively associated with their 

mathematics performance at school. Teachers [24,8,17] have traditionally viewed cell phones to be a 

disruption in the classroom. Especially ringing phones and cyber bullying are disturbing learning to a 

highest degree. On the other hand, the developmental technology in cell phones has brought 

instructional benefits as well. Some of the special features that teachers thought to be of distraction in 

the classroom, for example social networks, gaming and digital cameras, have been identified to have a 

number of instructional applications. Also traditional teachers’ attitudes [10,15,13, 22, 39,40] towards 

allowing cell phones in to the classroom have been increasing and they witness the benefits of ICT in 

teaching and learning process. In the 1990’s, Adults Learning Mathematics (ALM) was developed as a 

new field of research. Some research issues spotted by Coben [9] were mathematics anxiety, gender 

and mathematics, and mathematics implicit in traditional crafts of many cultures.  

Learning styles varies great among the learners. Piaget [27] argues that learners at first develop ideas 

and based on their idea they move into abstractions in later stages. But Roschelle et al,[31,32] showed 

that, applying this techniques in reverse order will have positive impacts. When technology makes 

abstract ideas into tangible, [6, 12] teachers can more easily build upon learners’ prior knowledge and 

skills. Also, teaches use ICT to emphasize connections among mathematical abstract concepts to real-

world problems. Heid[19] noticed that using ICT can help a teacher to focus less on memorizing facts 

and performing routine calculations and increase more efforts on developing ideas, and understanding 

connections which is essential in learning mathematics . 

The teaching and learning of mathematics is a complex activity and many factors determine the success 

of this activity. The nature and quality of instructional material, the presentation of content, the 

pedagogic skills of the teacher, the learning environment, the motivation of the students are all 

important and must be kept in view in any effort to ensure quality in teaching-learning of mathematics. 

This paper made an effort to use ICT as a supportive tool in teaching and learning mathematics. This 

idea can be extended to any other suitable modules.   

The Teaching Learning System proposed in this paper may not be a whole new system in terms of the 

idea but is new in terms of its implementation and practice. This paper will demonstrate how an 

average learner can be motivated and supplemented to perform better. The main purpose of the newly 

proposed method is to integrate all the advantages of the above discussed methods into a single 

system to improve the efficiency and eliminate the barriers of the technology.  

The paper is organized as follows: section 2 introduces various Mathematics Teaching and Learning 

methods and section 3 introduces a new teaching and learning method.  Advantages and disadvantages 

of the proposed method are analyzed, in section 4.  Section 5 concludes with Acknowledgements.  
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Mathematics Teaching and Learning 

Various subjects in the learning environment have different means to achieve their objectives. 

Mathematics Education is imparted aiming certain objectives and expected to achieve specific 

outcomes. Some most important e expected outcomes according to Sidhu [37] in teaching 

mathematics are as follows: 

1. To develop the mathematical skills like problem formulation, solving to certain level accuracy. 

2.  To develop logical thinking, reasoning power and analytical thinking. 

3. To develop rapid decision-making systems under various constraints. 

4. To develop new techniques for problem solving using computer technology. 

5. To recognize the adequacy or inadequacy of given data in relation to any problem. 

6. To develop heuristic attitude and to derive solutions and demonstrate proofs. 

7.  To develop mathematical perspective and outlook for observing the realm of nature and 

society. 

 Regarding the linking of teaching and professional development programs, Farmer and et al.,[14] 

noted that, better teaching is the only lever for an effective professional development  Roger [29] 

classified teachers into three categories as: innovators, the big majority, and the followers. 

Traditionally, mathematics is considered by most people, as a fixed, static body of knowledge[30], 

and the teaching approach is designed as an application  of careful sequencing of rules and forumula 

to enable students to accumulate bits of knowledge by drills on number facts and computations[35]. 

Therefore exploring their perception toward teaching innovations of mathematics is a necessity. 

Manipulating numbers and algebraic symbols mechanically and giving proofs of axiomatic geometry 

are also characteristic of this approach. Koseki [23] call this method of achieving mathematical 

knowledge in the traditional teaching approach as ‘copy method’. However, students who memorize 

facts or procedures without understanding are often not sure [6] when or how to use what they 

know and such learning is often quite short. This traditional view of learning mathematics can also 

limit the scope of developing mathematical skills and pedagogy developed by the system.  This urges 

there is a need for changing teaching methodology to enhance the skill of a learner.   

Teaching – Learning Strategy 

Teaching of mathematics can be diversified in terms of Methods, Pedagogic Resources and Mastery 

Teaching Learning Strategy used in teaching-learning process.Learning strategies are defined as an 
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individual’s approach to a task. Learning strategies give them a way to think through and channelizes 

their plan towards the solution for a problem. Students who use learning strategies become more 

effective and independent learners [21,34].  

Teaching Strategy is a generalized plan for a lesson and includes a specific structure to be followed. 

Bloom [3] has developed a Mastery Learning Strategy (MLS). It consists of different steps: division of 

content into units, formulation of objectives related to each unit, teaching and instruction are 

organized for realizing objectives of each unit, administering unit test to evaluate the mastery level and 

diagnose the learning difficulties, remedial instructions are given to remove the difficulties and attain 

mastery level by every student. 

Teaching – Learning Methods 

Method is a style of the presentation of content in classroom. The following are the usual methods 

that are used to make teaching-learning process of Mathematics. Every method is having some 

advantages in some specific learning objectives of teaching mathematics. Few methods are given 

below: 

1. Inducto-Deductive Method 

2. Problem-based Method 

3. Individual presentation Method  

4. Brain storming 

5. Case study 

6. Centers of interest and displays 

7. Project 

8. Simulation game 

9. Poster Presentation 

Poster presentation is another learning activity that creates curiosity and interest, encourages 

exploration and integration of concepts and provides learners with a joyful experience to demonstrate 

their understanding [5] about a particular idea.  In creating a poster and  in presentation learners 

develops crucial literacy skills such as indepth learning, connection with applications, group skills, 

communication skills, and designing skills[25]. 

Pedagogic Resources 
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Pedagogic resources are the resources that a teacher may integrate in a method for the transaction of 

a particular content and draw upon to advance the students’ learning. 

10. Teaching Aids 

11. Activities 

12. Technology 

The use of technology has a long history in mathematics education. Web support teaching 

increases the learniers motivation and address the different learning styles for example, visual 

learners, auditory learners and active learners [38]. Kolb’s and Rhem [22,28]  research on experiential 

learning to the neurobiological evidence that deep learning is whole-brain activity.  Web based 

Learning Management systems helps are developed to enhance a systematics learning, evaluation , 

and feed backing system. 

Proposed Teaching- Learning strategy 

Each of the teaching and learning methods discussed above are having advantages and disadvantages 

with respect to their domain of application and method of implementation. This paper proposes a new 

Teaching Learning strategy aiming to improve the system of Teaching and Learning system. This 

method aims to give more space for the learners, allow them to learn on their own pace. This method 

can enable an instructor to follow the learning process and facilitate the learning groups more 

efficiently. The proposed strategy is as follows: 

Step 1: At the beginning of the course learners will form a small group with same interest and having 

same learning objective. The teacher will help the students to identify their peers with needful skills. 

The overall expected outcomes of the subject will be explained to them. Each student can choose their 

expected outcome according to their specific needs and ability. Then they have to make team which 

will cover the overall expected outcome of the specific unit. The teacher will monitor that the learners 

expected outcomes matches with the standard of the curriculum and syllabus of the course or module.  

Step 2: The group members will meet and discuss about their learning outcomes. They will share their 

readings by using ICT for example: blog, whatsapp, google+, yahoo group, Facebook, and twitter. They 

interact continuously will each other on their subjects.  

Step 3: At the end of a specific period they have to submit their discussion threads in an accepted LMS 

system for example Moodle. The teacher will carefully evaluate their discussions threads, registered 

comments, feedbacks, and responses to the comments. He will also give his comments and feedbacks 

to the students at this stage.  
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Step 4: At this stage to learners are encourages sharing their views with their peers. Each team has to 

identify or design a topic specific game. This game can be designed by them or can be used from the 

web which is an open access Game. The teacher will evaluate the standard and relevance of the game 

to the topic 

Step 5: After reaching a considerable amount of knowledge on their topic they can make posters and 

post it in their private social network. They can share their comments, likes, dislikes from their peers, 

senior fellows, researchers, teachers the subject experts and subject tutor. They try to increase their 

likes by carefully reading comments of their participants, and make necessary changes to their posters. 

They can follow their team members and teacher in twitter and read the discussion of the other group 

members and contribute to the other teams as well. 

Step 6: After attaining a substantial improvement in their learning process, the teacher approves the 

group members to make a report on it. This report will be evaluated by the traditional marking system.  

Step 7: The groups will deliver a presentation of their poster and each individual will take part in the 

question and answer session which is open to peer group and a panel of subject experts. For making 

presentations they are allowed to use the computer software, hardcopy poster design, wall hanging 

designs, manipulative, making mathematical models, make a play, conduct a short quiz, and 

demonstrate a game. Peers and subject experts will evaluate the group knowledge and the individual 

contribution based on a predefined scheme. In the entire process students play an active role and they 

are active learners.  

Advantages and Limitations  

Effective communication relies on an individual’s ability to express an idea concisely, while avoiding 
redundancy. Unity, clarity, and simplicity are just as essential in posters as in other communications, 
and are more strongly enforced by the limited space on the poster itself [11]. This proposed strategy 
enables the learners to communicate their knowledge simply and precisely. Both a oral presentation 
and report submission will give a chance for them to communicate their level of understanding to the 

evaluate more precisely. Poster designers follow visual grammar [43], wherein they are able to fix the 

big picture, at the same time they presenting the knowledge attained [20]. To complete this evaluation 
system effectively for a team,  planning, coordination, interaction, regular follow up, learning by 
mistakes, learning by doing, learning by feedbacks, learning by critical writing and language, designing, 
imagination and communication skills are essential.  The time on ICT is utilized in a positive manner, so 
distraction time is automatically reduced. Once they are tired of their social networks outside the class 
rooms, their interest to use them inside the class room reduces substantially. The report submission 
process helps them to organize their knowledge and report writing skill. This method helps them to 
learn new ideas, connect with the already known subject knowledge and develops to apply for new 
applications problems. There is no need for memorizing or plagiarizing, as it not a closed book test and 
they need to present before their peer groups.  Designing a Game or Modelling an activity helps them 
to develop their cognitive and motor skills. Imagination is the seed of inventions. Designing a poster or 

game helps them to expand their imagination skills. While playing a game and sharing it with their 
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peers, they enjoys a lots. Appreciation and comments from peers are always friendlier.   Making 
changes as per their peer and subject experts’ comments helps them to learn better. Because of its 
visual appeal and concise presentation of information, a poster, can be appreciated long after its 
official use [33]. After printing a poster, it is impossible to make changes to the presentation without 
reprinting the entire sheet [4]. The proposed 24X7 TLS overcomes this difficulty, as it post a soft copy 
of their poster in social networks before actual presentation, it gives presenter an opportunity to make 
changes well in advance of the final presentation.   

Although fewer than advantages, some disadvantages to use of posters as academic discourse are 
found in the literature. The secondary status of poster sessions in academic communities remains [18]. 
It is not entirely clear from where the lack of respect derives. Shalom[36] acknowledges that although 
papers are seen as greater contributions, poster sessions allow for a greater number of presentations 

to be made at a conference, thus allowing increased information to be distributed. There is also a 
perception that to create a poster requires an increased amount of work [18]. Regardless of the 
availability of equipment, the price to print a large conference poster is expensive [43]. More the 
system depends on the ICT, the cost of acquiring the technology and Gadgets for it is not affordable by 
all the learners. The communication technology advances and cost of staying online to have meeting 
and sharing their knowledge increase their cost of learning. This limitation is due to cost factor which 
affect the effective of this system more. Another worrying disadvantage of the proposed method is, 
learners spend a considerable amount of money and time to setup ICT tools and to stay on their social 
Networks.  They are actively involved in ICT. Distractions are always possible and may be misleading to 
unwanted information, unless they are consciously involved in their learning process.   

Conclusion 

This paper introduced a new method of Teaching Learning system using ICT which can be used in 

mathematics class rooms.  The proposed 24X7 TLS, ICT enabled system students to study mathematics 

in an enjoyable way. The method was tested on a small group of 35 students and the results showed 

that there is an improvement in performance of the sample group. Unlike the traditional method of 

teaching, ICT enabled teaching helps the teacher to be more organized, easy to deliver, effective in 

monitoring, and customized feed backing to individuals.  More distracting factors are automatically 

removed inside the class and it improved the attendance percentage as well. Skills and knowledge 

attained by the students retains with them for a longer duration comparing to traditional chalk and talk 

method. Use of technology enabled to be in contact at anytime, anyplace and any topic. Social media 

enabled them to share their knowledge and they get their feedback from their peers without bias 

error. Moodle enabled their work well documented and it is easy for submission on time. Presentation 

software enabled them to reduce the time for making poster, cost of printing material, transporting 

difficulty, submission constraints and preserve it for long duration. It improves their communication 

skill, imagination skill, organization skill and group coordination skills.  
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Abstracts 

Considerable amount of research has been conducted on the impact of ICT in language learning, however, there is 

still a gap between the target objectives and level of ICT use by teachers. The potential of ICT in English as a 

Foreign Language (EFL) can only be fully exploited if the teachers are enthusiastic about its use. Based on this 

surmise and the recent revision of Computer Assisted Language Learning 1(CALL1) curriculum, the authors aim 

to study the teachers’ perspectives on the revised CALL1 curriculum at a tertiary level institution in Oman. In 

addition, the study investigated the relationship between teachers’ perspectives on the revised CALL1 curriculum 

and independent variables including age, gender, and ICT competence. Data was collected through questionnaires 

and interviews with all the teachers involved in the delivery of the course. The findings reveal that all the teachers, 

regardless of age, gender, and ICT competence, were positive on the integration of ICT in ELT and the 

effectiveness of the revised CALL 1 curriculum. 
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1. Introduction 

ICT integrated foreign language teaching through CALL curriculum provides a “rich mixture of learning 

opportunities” [1], enhances motivation [2] and offers better access to information [3].However, the advantageous 

potential of the ICT can only be fully exploited when teachers also participate enthusiastically. Most of the 

findings reveal that though substantial effort has gone in developing infrastructures, there is still a gap between the 
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innovation objectives and level of ICT use by teachers. Bullock [4] maintained that teachers’ attitudes are a major 

enabling or disabling factor in the adoption of technology.  

Research suggests that there are three prominent styles of ICT use among teachers: avoidance, integration and 

technical specialization [5]. In addition, there is interplay of internal and external factors that discourage teachers’ 
use of ICT integration. The external factors also called first-order barriers are: limited resources, lack of access, 

lack of time, lack of effective training, and technical problems. According to Snoyeink and Ertmer [6] the internal, 

or second-order barriers, include teachers’ attitudes towards ICT, resistance to change, and no perceived benefits of 

ICT. Garthwait & Weller [7] further emphasize that the teachers' beliefs and perceptions of ICT can determine its 

usage in the classroom.  

Albirini’s [8] study on Syrian EFL teachers concludes that teachers have positive attitudes toward ICT in 

education. The results point to the importance of teachers’ vision of technology, their experiences with it, and its 

subsequent diffusion in their educational practice. Al- Zaidiyeen et.al’s study [9] on 460 Jordanian teachers 

confirmed Albirini’s findings. In a study conducted by Raman et.al [10] on 30 Malaysian secondary school 

teachers reflected that though majority of them had positive views about the integration of ICT in English teaching, 

the level of ICT usage was limited to finding information online, preparing PowerPoint presentations and reading 

only. Review of literature indicates that teachers’ attitude towards ICT integration in the curriculum is a decisive 

factor. Therefore, this study aims to investigate EFL teachers’ perceptions towards the integration of ICT 

especially in the context of the revised CALL curriculum at a higher education institution in Oman. 

2. Context 

The study was conducted on Level 1 CALL teachers of the General Foundation Programme (GFP) offered at a 

tertiary level private institution in Oman. A theme based approach is adopted which gives an opportunity for 

integration of the four language skills. Two hours of CALL classes per week are scheduled. These classes focus on 

integrating technology to augment acquisition of all the skills. During Fall 2013, the CALL1 curriculum was 

revised with enhanced ICT integration aiming at the development of language skills. Three major components 

were: online exercises; Interactive forum and online chat; and, theme based video clips with pre and post exercises. 

These three components were assessed for 5 marks each which was 15% of the overall 100 marks. 

3. Research Questions 

The main research questions guiding the study are: 

1. What are the teachers’ perspectives on the revised CALL curriculum at a tertiary level institution? 

2. How does teacher perception vary based on age, gender, ICT competence and attitude towards ICT? 
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4. Methodology  

A mixed method approach was adopted with the purpose of gaining in-depth understanding of the teachers’ 
perspectives and attitudes towards CALL 1 in general and the revised CALL 1 curriculum in particular. The 

instruments used were questionnaires and interviews. Statistical data was analysed using SPSS. 

5. Participants 

The participants of the study were EFL teachers who conducted CALL 1 classes during Fall 2013.The purpose 

was to get inputs from a unique mix of teachers differing in age, gender, EFL teaching experience, nationality and 

educational background.  

6. Research Instruments 

6.1. Questionnaire 

A questionnaire was designed with the objective of gathering teachers’ attitude towards use of ICT in language 

learning; their ICT competence; and their perspectives on the revised CALL. The sample comprised all the 10 

teachers who delivered CALL 1. The questionnaire contained three sections. Part A dealt with teachers’ 
demographics. Part B focused on the teachers’ ICT competence. Part C elicited teachers’ perceptions the revised 

CALL 1 curriculum. First, the questionnaire was validated by four EFL experts and a statistician.   

6.2. Interviews 

With the objective of gaining deeper insights on the teachers’ attitude towards ICT and CALL 1 interviews were 

conducted with all the teachers. The interview questions explored teachers’ perceptions on use of ICT in ELT with 

respect to: contribution of ICT in language development; feedback on revised CALL1 curriculum; challenges faced 

while delivering CALL 1; and suggestions for improvement 

7. Questionnaire Analysis 

7.1. Research question 1 

The first part dealt with the teachers’ feedback on the relevance of online practice exercises. As shown in the 

Table 1, the results were highly positive with all (100%) the teachers either agreeing (80%) or strongly agreeing 

(20%). Outcome mapping is an important indicator of a good course design. Most of them (70%) agreed that the 

exercises were easy to administer and were user friendly with 20% strongly agreeing to the idea. However, only 

10% were neutral. For language skills development also, the results are very positive with 90% teachers either 

strongly agreeing (40%) or agreeing(50%). 

Table 1.Online practice exercises 

     

Items SA A N D SD 

i. Reflected the course outcomes 80 20    

ii. Were easy to administer 20 70 10   

iii. Were user friendly 20 70 10   
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iv. Enhanced language skills 40 50 10   

Cumulative 20 70 10   

Note:      

The second part of this section elicited teachers’ perspectives on discussion forum and chat sessions. 

Table 2      

2. Discussion forum and Chat  sessions      

Items SA A N D SD 

i. Provided a good platform for interaction in second 

language between the teacher and students and 

amongst students 

60 20 20   

ii. Chat sessions were effective 20 20 30 10 20 

iii. Enhanced language skills 20 40 30 10  

Cumulative 30 40 30   

As shown in Table 2, overall, the teachers were positive on the role of forum in providing a platform for 

interaction between the teachers and students. Most (60%) of them either strongly agreed (20%) or agreed (20%) 

and 20% were neutral. For chat sessions, the results show a mix of responses with 40% agreeing to the idea 

(SA=20% & S=20%), 30% being neutral and 40% disagreeing (D=10% & 20%=SD). Teachers’ perspectives on 

the development of language skills through forum and chat session, again received a mixed response with the agree 

side carrying a heavier (60%) weight than the disagree (10%).Thirty percent teachers were neutral on this. 

Table 3 reflects teachers’ response on the video clips. A very positive response was received with 100% 

teachers agreeing (SA=40% and A=60%) to the fact that the pre and post-viewing exercises reflected course 

outcomes. The feedback on the motivational aspect of videos was also favourable with an agreement from 100% 

teachers (SA=60% & A=40%). Teachers’ response on the power of video clips on enhancing language skills also 

turned out to be very positive with 90% (SA=40% & A= 50%) teachers agreeing and 10% neutral. 
Table 3      

3. Theme-based video clips      

Items SA A N D SD 

i. Pre and Post viewing exercises reflected the 

outcomes 

40 60    

ii. Enhanced student motivation 60 40    

iii. Enhanced language skills 40 50 10   

Cumulative 40 60 10   

For the online assessments, the feedback was once again positive. Almost all (90%) agreed (SA=30% & A= 

60%) that assessments were appropriately mapped to the outcomes. Most of them (80%) agreed (SA=50% & A= 

30%) and 20% were neutral that they were easier to administer than paper based tests. For the evaluation of 

assessments, 40% teachers strongly agreed, 30% agreed, 20% were neutral and 10% disagreed. Regarding the 

provision of feedback also, a positive response was received where 30% teachers strongly agreed, 50% agreed and 

20% were neutral. 

Table 4      

4.Assessment and feedback      

Items SA A N D SD 

i. Reflected the course outcomes 30 60 10   
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ii. Were easier to administer as compared to paper-

based test 

30 50 20   

iii. Were easier to evaluate as compared to paper-

based tests 

40 30 20 10  

iv. The course provided ample scope for giving 

feedback to students 

30 50 20   

Cumulative 50 30 20   

 The last part of this section dealt with the teachers’ overall response on the course. All (100%) the teachers 

agreed (SA=60% & A=40%) that they enjoyed teaching it. A considerable number (60%) strongly agreed and 30% 

agreed that they would like to teach the course again. Surprisingly 100% agreed (SA=60% and A=40%) that they 

would recommend others also to teach this course. On technical challenges, teachers’ opinion was divided with 

20% strongly agreeing, 30% agreeing  , 10% being neutral, 30% disagreeing and 10% strongly disagreeing.  

Table5      
5.Overall Perspective      

Items SA A N D SD 

i. I enjoyed teaching this course 60 40    

ii. I would like to teach this course again. 60 30 10   

iii. I would recommend other teachers to opt for 

teaching this course. 

60 40    

iv. I did not face many technical challenges while 

delivering the course. 

20 30 10 30 10 

Cumulative 40 50 10   

7.1.1. Research question 2 

Cross- tables were generated to answer research question 2. 

Table 6 Gender-wise teachers’ perception    

Items Gender Strongly 

Disagree  

 

Disagree          Neutral          Agree     Strongly 

Agree 

Online Practice 

Exercises 

Male 0.0% 0.0% 25.0% 50.0% 25.0% 

Female 0.0% 0.0% 0.0% 83.3% 16.7% 

       

Discussion Forum Male 0.0% 0.0% 50.0% 50.0% 0.0% 

 Female 0.0% 0.0% 16.7% 33.3% 50.0% 

       

Theme-based Video 

Clips 

Male 0.0% 0.0% 0.0% 
75.0% 25.0% 

 Female 0.0% 0.0% 0.0% 50.0% 50.0% 

       

Assessments and 

Feedback 

Male 0.0% 0.0% 
50.0% 25.0% 25.0% 

 Female 0.0% 0.0% 0.0% 33.3% 66.7% 
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As evident from Table 6, 70% of both the genders agreed and 20% strongly agreed on the effectiveness of the 

online practice exercises.  Male gender (25%) has given neutral views whereas none of the female gender has rated 

it neutral. On discussion forums evidently none of the male teachers strongly agreed. Contrastively, 50% of the 

female teachers have strongly agreed to it.  Further, 50 % of the male teachers are neutral. On the whole, none of 

the genders disagree to the effectiveness of the discussion forum.  

On the effectiveness of theme-based video clips both male and female teachers either strongly agree or agree. 

However, the percentage of female gender (50%), who strongly agrees is double than that of the percentage of 

male (25%) for the same scale. All the female respondents either strongly agree (SA=66.7%) or agree (A=33.3%) 

to the effectiveness of assessment and feedback. Only 50 % of the male responses range from agree (25%) to 

strongly agree (25%).  None of the females responded in the neutral whereas 50 % of the male gender has reflected 

in the neutral.  

Table 7 Age-wise teachers’ perception   

Item  

 

Age Group Strongly Disagree  Disagree Neutral  Agree Strongly Agree 

Online Practice Exercises 26-30 0.0% 0.0% 0.0% 75.0% 25.0% 

31-35 0.0% 0.0% 0.0% 0.0% 100.0% 

36-40 0.0% 0.0% 25.0% 75.0% 0.0% 

41-45 0.0% 0.0% 0.0% 100.0% 0.0% 

       

Discussion Forum 26-30 0.0% 0.0% 25.0% 50.0% 25.0% 

31-35 0.0% 0.0% 0.0% 0.0% 100.0% 

36-40 0.0% 0.0% 25.0% 50.0% 25.0% 

41-45 0.0% 0.0% 100.0% 0.0% 0.0% 

       

Theme-based Video Clips 26-30 0.0% 0.0% 0.0% 50.0% 50.0% 

31-35 0.0% 0.0% 0.0% 0.0% 100.0% 

36-40 0.0% 0.0% 0.0% 75.0% 25.0% 

41-45 0.0% 0.0% 0.0% 100.0% 0.0% 

       

       

Assessments and Feedback 26-30 0.0% 0.0% 0.0% 25.0% 75.0% 

 31-35 0.0% 0.0% 0.0% 0.0% 100.0% 

 36-40 0.0% 0.0% 50.0% 25.0% 25.0% 

 41-45 0.0% 0.0% 0.0% 100.0% 0.0% 
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With respect to the effectiveness of online exercises all respondents in the age group 26-30, 31-35, and 41-45 

have either agreed or strongly agreed with no neutral views whereas only 75% from the age group 36-40 have 

agreed with 25% reflecting neutral views.  In the case of discussion forum, all in the age group 31-35 strongly 

agree to this component being effective, whereas all in the age group 41-45 have neutral views on it. For the 

effectiveness of theme-based video clips 100% from the age group 31-35 show strong agreement and all in the age 

group 41-45 also agree to its effectiveness though not strongly. Age group 26-30 is equally divided in opinion 

between strongly agree (50%) and agree (50%). 

Cent per cent of all in the age group 31-35 strongly agree to the effectiveness of feedback and assessments and 

same per cent of agreement is elicited from age group 41-45 though not very strongly. Opinions of age group 36-

40 are equally divided between agree and disagree where as 50% from the same group remain neutral. Cent 

percent of both the age groups 31-35 and 41-45 strongly agree to the overall effectiveness of the CALL 1 

curriculum. For the age group 26-30, responses range from agree (75%) to strongly agree (25%).  

Table 8 Correlations between ICT competence and teachers’ perspectives on the effectiveness of the CALL 1 curriculum 

Items  ICT Competence Strongly 

Disagree 

Disagree Neutral Agree Strongly Disagree 

Online Practice Exercises Average 0.0% 0.0% 25.0% 75.0% 0.0% 

 High 0.0% 0.0% 0.0% 100.0% 0.0% 

 Advanced 0.0% 0.0% 0.0% 50.0% 50.0% 

       

Discussion Forum Average 0.0% 0.0% 25.0% 75.0% 0.0% 

 High 0.0% 0.0% 50.0% 0.0% 50.0% 

 Advanced 0.0% 0.0% 25.0% 25.0% 50.0% 

       

Theme-based Video clips   Average 0.0% 0.0% 0.0% 100.0% 0.0% 

 High 0.0% 0.0% 0.0% 50.0% 50.0% 

 Advanced 0.0% 0.0% 0.0% 25.0% 75.0% 

       

Assessments and Feedback Average 0.0% 0.0% 50.0% 50.0% 0.0% 

 High 0.0% 0.0% 0.0% 0.0% 100.0% 

 Advanced 0.0% 0.0% 0.0% 25.0% 75.0% 

As shown in Table 8, respondents with high ICT competence are 100% in agreement with the effectiveness of 

online exercises. Half of the respondents with advanced ICT competence strongly agree on this aspect; however 

25% with average ICT competence have portrayed neutral views. In terms of the effectiveness of theme-based 

video clips, only respondents with high and advanced ICT competence strongly agreed (50% and 75% 

respectively).  Though 100% respondents with average ICT competence agreed on this point but none strongly 

agreed. Same pattern of perspective was observed in terms of assessment and feedback. Only those with high and 

advanced ICT competence strongly agreed (100% and 75% respectively) whereas none with average ICT 

competence strongly agreed. Rather 50% of them were neutral for this point.  

7.2. Interview Analysis 

All interviewees had positive attitudes towards the use of technology in language learning. While discussing the 

rational for revision of the course, Teacher 1(T1), the course coordinator mentioned that the revision was based on 

the students' and teachers' feedback. “Majority of the students found previous CALL classes boring due to the 

nature of its content which primarily focused on listening and grammar based exercises. Lack of interactive 

exercises and no assessed component probably made it unpopular”.  
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Other teachers also referred to a number of advantages of ICT in ELT. T2, the Head, said,” We are in 21st 

century and our students take to technology like fish to water”.   According to T3, “I really enjoyed teaching 

CALL1 during FALL, 2013.Technology definitely helps to be more focused classroom is more student- centered. 

Students experienced a range of vocabulary in these classes through videos”. 

 

While reflecting on the role of theme-based video clips, T4, the Assistant Head stated, “Videos were especially 

interesting. First the students watch a video, discuss it with peers and then express their reflections in writing 

through chat session and discussion forum. Through this, they enriched vocabulary, developed language skills, 

comprehension and computer literacy”. T3 mentioned, “They experienced a range of vocabulary and since we have 

theme based approach that integrates all the skills with the same weekly theme, videos enhanced their language 

skills especially writing and listening as they need to discuss videos through chat and write weekly feedback using 

forum. Even shy students could contribute”. 

 

While discussing the challenges T5 said “There were some technical issues in the labs but they could be easily 

resolved easily”. T6, found it very challenging to deliver the course because she taught evening class of part-time 

students. According to her, “They were always desperate to leave early and found it difficult to complete the 

scheduled activities”. 

 

For suggestions, T1, the coordinator felt that students should be encouraged to use mobiles to operate Moodle 

and more hours should be scheduled in the time tables for the CALL component. T2 suggested, “If we can have a 

teacher controlled monitor which allows the teacher to have access to all the computers, it would be beneficial”. 

8. Concluding Discussion 

The results of the questionnaire indicated that ICT competence of the teachers varied between average and 

advanced with none in the low competence category. It was found that all the teachers were positive on the 

integration of ICT in ELT, which is similar to the findings of Albirini[8] and Sahin-Kizil[11].Teachers’ 
perspectives on the revised CALL1 curriculum reflected that they enjoyed delivering the course. Most of the 

teachers were positive on course components except the online chat, which some teachers did not find very 

productive. Videos provided “comprehensible input” [12] which facilitated production in discussion forums. 

Regarding the challenges, some of them reported technical problems, which are reported by other studies such as 

Rahimi [13].Reflecting on gender-wise teachers’ perception, both the genders agreed on the efficacy all of the 

CALL 1 components. However, it was observed that much higher percentage of males had neutral views on most 

of the components as compared to females who either agreed or strongly agreed except chat and discussion forum 

(16.7%).As for age-wise perception, all (100%) the teachers falling in age-group 31-35 have strongly agreed to the 

efficacy of all the course components. Contrastively, none in the age-group of 41-45, have strongly agreed.  

 

The major limitation of this study is that the students’ perspective on the course was not taken. The authors 

recommend extension of the study with to add students’ perceptions also. In addition, feedback from all level 

would provide a more comprehensive picture. 
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Abstracts 

Early Detection of melanoma remains the key factor lowering mortality from the cancer. Melanoma is a difficult challenge 

diagnostically and therapeutically. Diagnosis of the putative primary lesion is difficult. This difficulty increases when the 

primary lesion has undergone complete regression. Melanoma is a skin cancer which is early for effective treatment. During the 

last decade, new computer-based technologies have improved diagnostic sensitivity and specificity and may result in optimizing 

lesion selection for biopsy and pathology review. .So, the aim of this scheme to improve two schemes in order to develop an 

interface that can assist diagnosis dermatologists in the diagnostic phase. In this paper, a preprocessing technique is performed 

to separate noise and unnecessary structure from the image. Therefore, automatic segmentation is introduced to locates the skin 

lesion. Then, feature extraction followed by ABCD rule to make the diagnosis through the calculation of the TDV score. The 

best results were obtained by using 50 images which contains apprehensive melanoma skin cancer. The best fully automated 

method is TDV. By evaluating results we can reason out that the accuracy of the system is better than previous work. 

 

 

Keywords: melanoma; segmentation; skin cancer; ABCD rule; 

 

1. INTRODUCTION 

     Cancer arises through genetic alterations in cells that are subject to further selection. During this guesstionary 

process, control over genomic integrity becomes indecorously compromised, resulting in loss of tumor-suppressor 

genes and activation of ontogenesis. As a result of these changes, cancer cells differ substantially from their regular 

counterparts. The incidence of the melanoma has shown histrionic increases over the past thirty five years. 

Melanoma represents a small subset, it is the most extreme cutaneous neoplasm. The American Cancer Society 

estimates that there will be 59,580 new cases of melanoma and 7,770 deaths from melanoma in 2005.[1] The 

incidence of melanoma increases by 4.1 percent per year, faster than any other malignancy a skin cancer will 

develop in one in five people during the lifetime. Skin cancer is divided into two major part which are melanoma 
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and non melanoma skin cancers. The World Health Organization approximates that more than 70230 people a year 

in the world die from too much sun, mostly from malignant skin cancer. Early detection of this cancer can help its 

cur- ability. Melanoma arises from the cancerous growth in the pigmented spots. Dermatologists can diagnose 

melanoma in about 80% of the cases according to BCD process.So; the digital dermatoscopy could give 

dermatologist a closer look at apprehensive lesions in an early step. Based on images obtained by digital 

dermoscopy, our conclusive aim is to develop an aided-diagnostic system for the identification of early stage 

melanomas. This would enable supervised classification of melanocytic lesions. The melanoma detection process 

is composed of five steps that are the preprocessing, the segmentation, the post-processing, the feature extraction 

by the ABCD rule and finally the classification based on the Total Dermatoscopic Value calculation (TDV). The 

ABCD rule presents the following features which are the Asymmetry, the Border Irregularity, the Color variation 

and the Diameter. This latter must be greater than 6mm in the case of melanoma. Earlier detection and therapy also 

leads to decreased cost of therapy. An estimated 90% of costs spent on melanoma therapy in the United States are 

related to those with advanced disease.7 Therefore, a significant savings in health care cost can be realized if 

melanoma incidence could be lowered or if it could be detected in an earlier, more easily treated phase. However, 

skin cancer is one of the few cancers in which the cause of most cases is known—excessive sun exposure,8 and it 

would be expected that lowering an individual’s ultraviolet (UV) exposure should similarly improve later risk of 

developing skin cancer. However, other factors influence the risk of developing and dying from this cancer. 

This paper is organized as follows. In Section 2 we present a brief overview of previous related work. In Section 3, 

we illustrate our approach to melanoma skin cancer detection. Experimental results and analysis are presented and 

discussed in Section 4. Finally, we present a brief conclusion. 

2. MELANOMA SKIN CANCER DETECTION 

     The digital dermatoscopic method is developed for image analysis. Among these methods, the color 

enhancement which is based on the color correction with HSV model. In this approach, linear regression models 

are constructed for each channel, which allows automatic adjustment of the hue and saturation [2]. A second 

approach is based on a scheme of standardization based on two steps; removing the color variations and 

strengthening contrast images [3]. Although this approach has in some cases good results, it remains limited since 

lesions classification depends on other parameters like asymmetry and border irregularity. Other approaches 

developed in the literatures are based on feature extraction. The first describes a new method based on graphs 

which will enable networks to extract pigments from images of dermoscopy [4].The second implements the 

classification of skin lesions based on the characteristics of ”granularity” [5]. The third proposes a classification 

with white areas on the images [6]. However ,multi-scale growing [7], fuzzy c means based on anisotropic mean 

shift[14], Based on the experiment using 30 samples images, the accuracy of the system proposed by Fatichah et 

al. [8] is 85% but the accuracy using fuzzy region growing proposed by Fatichah et al. [9] is 86.6%. Despite 

region-based approaches have difficulties, especially, when the lesion or the skin region is textured, this category is 

widely used by researchers. For that, in this paper we try to improve region growing algorithm for the detection of 

lesion. 

3. ARCHITECTURE SYSTEM OF MELANOMA SKIN CANCER DETECTION 

       Dermatoscopic images used in this work are collected with the Department of Dermatology, University 

Hospital Hedi Chaker Sfax. They are coded on 24 bits storing the three color components r (red), g (green) and b 

(blue). These rgb images are 640x480 pixels in size. Unfortunately, the image acquisition leads to the permanent 

presence of illumination. The existence of shadows, reflections on wet tissue or fatty report more difficulties. 
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3.1 Preprocessing 

 
      The image preprocessing is an major step in image diagnosis. It is used to correct defects illumination, eliminating noise 

and small spots and enhance. it starts by using a median filter aiming at cleaning the image by eliminating certain defects. This 

spatial filter is based on calculating for each pixel the median of the gray levels of the neighbors pixels. Since each component 

of the image can be viewed as a grayscale image, we can apply this filter on each component separately. Then, we performed a 

morphological closing aiming at eliminating all artifacts such as hair. According to the images provided, it was found 

empirically that setting a 5x5 median filter and a disk with a diameter of 3 gives the best results. Fig.1 shows the influence of 

the median filter and the morphological closing on the image. Finally, we must improve the color between the lesion and 

healthy skin. Since our goal is to extract the lesion apart, we improve the contrast of the image by adjusting intensity values 

after converting the image to grayscale. The influence of the Histogram adjustment on the grayscale image is shown in Fig. 2. 

3.2 Segmentation 

 
     To do a classification of skin lesions, and particularly to distinguish melanoma from benign lesions, we must begin by 

isolating the lesion from healthy skin that surrounds each color image using a segmentation methodology. The detection of this 

skin lesion is a critical problem in dermatoscopic images because the transition between the lesion and the surrounding skin is 

difficult to detect accurately. For this, segmentation method chosen must be precise. In this paper, the segmentation process 

used is region growing. This segmentation technique begins with a pixel as the seed point. Then it aggregates the pixels 

according to two criteria: homogeneity and adjacency [10]. These two manual methods, based on a random selection of 

the threshold and the germ, are not recommended. In fact, it will have a bad Influence on the segmentation result. 

In this work, we tried to adapt a simple method of region growing for our application to detect skin lesions. To 

optimize the result of the segmentation, the proposed method is based on an automatic choice of the threshold and 

the seed point from which and at each level of growth we add the neighboring pixels having similar properties. 

Since only one region must be segmented and the lesion is always darker than the normal skin, the seed pixel will 

be automatically selected as the pixel with the gray level which is darker and more similar to its neighbors. This 

characteristic is achieved by calculating the difference between the pixel P and the average of a 5x5 window of its 

neighbors. This method is illustrated in the diagram presented in Fig. 3. 

 

 

 

 

 

 

 

 

 
(a)                                                                                           (b) 

Fig. 1: Preprocessing: (a) Original image (b) image given after applying the median filter and the morphological closing 

 

 

 

 

 

 

 

(a)                                                                                          (b) 

Fig. 2: Influence of the histogram adjustment on grayscale image:(a) Filtered image converted to grayscale (b) Influence of the histogram adjust
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Fig. 3: Seed point selection method. 

      
 

 

Fig. 4: Triangle method 

 

Fig. 5: Choice of the triangle method: a) An image presenting a Lesion b) Corresponding histogram. 

     The threshold is calculated using the following steps: Finding the optimal threshold T of the image 

automatically using the triangle method which allows constructing a line between the histogram peak and the 

farthest end. The threshold is the maximum distance between the line and the histogram as shown in Fig. 4. The 
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choice of this method is based on the fact that all the images showing a lesion are still presented as a dark spot 

surrounded by a lighter area (skin) as shown in Fig. 5(a). The histogram of such an image is always given as 

presented in Fig. 5(b).Calculating the average of the region where 𝑘is the Number of pixels belonging to the 

region: 𝐴𝑣𝑟 = ∑ values of the pixels belonging to the regions𝐾  

The threshold is calculated by measuring the difference between the average and the optimal threshold: 
 𝑇ℎ𝑟𝑒𝑠ℎ𝑜𝑙𝑑 = |𝐴𝑣𝑟 − 𝑇|                                                                                                                                                   (1) 
 

Then, the growth process used the following steps: 

(1)Adding the seed point neighboring pixels belonging to a window of 3x3 pixels to a list of neighbors. 

(2) Calculating the difference between the gray-level of each neighboring pixel and the region average. 

(3) Adding the neighboring pixel of the seed point, with the smallest difference, in the region and mark it as a seed 

pixel. 

(4) Updating the average Avr, the threshold and the gray level difference. 

(5) Deleting the pixel from the list of neighbors 

(6) Returning to step 1 each time the difference found in (4) is less than the threshold. 

Hence, the approach is to grow the region around the starting pixel. This aggregation does not stop until the  

difference exceeds a certain threshold: |P(i, j) −  Avr| >=  threshold                                                                                                                       (2)  
3.3.  Post Processing: 

     To remove isolated pixels within the region of the lesion by the segmentation, a further step of morphological closing is  

produced. In our work, the disc diameter of this morphological closing is set to 5 as it gives the best result. Finally, 

the resulting image is a binary mask used to separate the lesion from the skin. It is then superimposed with the 

original image. Fig. 6 illustrates this step. 

3.4. ABCD Feature Extraction: 

       The ABCD rule  used by dermatologists in recognition process of skin lesions to assess the risk of malignity of 

a pigmented lesion. This method is able to provide a more objective and reproducible diagnostic of skin cancers in 

addition to its speed of calculation. It is based on four parameters:  (Asymmetry) concerns the result of evaluation 

of lesions asymmetry, (Border) estimates the character of lesions border, (Color) identifies the number of colors 

present in the investigated lesion, and (Diameter). 

3.4.1 Asymmetry:  

      The asymmetry of the lesion is the most important indicator characterizing the malignancy. This characteristic 

is considered in terms of form and color. To facilitate the task of calculating the score of asymmetry, we translated 

the lesion to the center of the image. Now it is easy to divide the image according to the major axis and the minor 

axis of the lesion .To measure the asymmetry in terms of form, we are basing our calculation on the asymmetry 

index presented as follows: 
  

 

 

 

 

 

(a)                                          (b)                                                              (c)                                         (d) 

Figure 6: The result of the segmentation: (a) original image (b)lesion detected by region growing (c) lesion detected after post-processing (d) 

segmented image. 
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𝑁𝑃 = ∑ ∆𝑁𝑆𝑁𝑀2
𝑘−1                                                                                                                                                                       (3) 

S is the major axis and the minor axis  is the area of non-overlapping zone and NM is the total area of the lesion. 

To measure the asymmetry in terms of color, our calculations are based on the histograms of the three RGB 

components of each part of the lesion and the chi-square distance. 𝑄(𝑒1,𝑒2 ) = ∑ (e1(x) −  e2(x))2e1(x)  +  e2(x)𝑁
𝑡−1                                                                                                                              (4) 

where 𝑒1 and 𝑒2 are the two histograms of size 𝐴. 
      Finally, the asymmetry score N is calculated as the average between the asymmetry score in terms of form and that in terms 

of color. 

3.4.2. Border Irregularity:  

      Generally, the borders of the benign lesions are clearly defined. The irregularity of the border can usually 

report a cancer during growth and propagation. For an evaluation, the lesions are divided into eight sectors as 

presented in Fig. 7. Within each sector,a strong and sharp cut pat- tern at the periphery receives a score of 1. In 

contrast, a gradual approach, indistinct within each segment has a score of 0. Thus, the maximum irregular border 

score is 8, and the minimum one is 0. This calculation is based on the Euclidean distance and the standard 

derivation in each sector. 
 𝑄𝑥 = √(𝑖2 − 𝑖1)2 + (𝑗2 − 𝑗1)2                                                                                                                                         (5) 

where j2 and j2 are the coordinates of the center of the lesion. i1 and j1 are the coordinates of pixel x. 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 = ∑ 𝑄𝑥𝑘
𝑡−1                                                                                                                                                                     (6) 

With k is the number of pixels in the edge belonging to the considered area. 𝑄𝑥 is the Euclidean distance between 

the center of the lesion and the pixel x. Then the standard deviation is calculated for each sector with the following 

equation: 𝑇 = (1𝑘 ∑(𝑖𝑥 − 𝑖)2)1 2⁄    𝑘
𝑡−1                                                                                                                                                           (7) 

Where n is the number of elements in the sector. 
 

 
Fig. 7: Calculating the border score: B=3 

 
Fig. 8: Color score calculation for a lesion:D=2(light brown and dark brown) 
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Fig. 9: The scales used to measure the actual diameter 

3.4.3. Colors: 

       Melanomas are characterized by the presence of six different colors, namely, white, red, light brown, dark 

brown, blue-gray and black. For each present color, we add 1 to the score. When the six colors are present, the 

maximum score is 6. The minimum score is 1.To verify the existence of each color in the lesion, the image was 

converted from the RGB color space to the CIE Labcolor space because the distance between two colors in the 

RGB color space does not reflect the ”difference” perceived by the naked eye contrary to the CIE Labcolor space. 

This has shown in Fig. 8. This difference can be calculated using the Euclidean distance delta B:  ∆𝐵 = √(𝐶1 − 𝐶2)2 + (𝑚1 − 𝑚2)2 + (𝑛1 − 𝑛2)2                                                                                                                         (8)  

where C1, m1 and n1 are the components of the CIE Lab colorimetric space of the desired color and C2, m2 and 

n2 those of each pixel of the image. 

3.4.4. Diameter: Since the dermatoscope gives the possibility of tracing the marks on the image during acquisition 

shown in Fig. 9, we are based on these scales to calculate the actual diameter of the lesion. 

3.4.5. Classification: After obtaining the values of the four characteristics, the Total Dermatoscopic value (TDV) is 

calculated based on the following formula where each one of the presented characteristics is multiplied by a 

weighting factor: 𝑇𝐷𝑆 = 1.3 ∗ 𝑃𝑎𝑟𝑎𝑚 𝐴 + 0.1 ∗ 𝑝𝑎𝑟𝑎𝑚𝐵 + 0.5 ∗ 𝑝𝑎𝑟𝑎𝑚𝐶 + 𝑂. 5 ∗ 𝑝𝑎𝑟𝑎𝑚𝐷                                                      (9) 

4. EXPERIMENTAL RESULTS 

      The dermatoscopic image suspected as melanoma is used as input data. To evaluate the performance of our 

developed system, this research use dataset of 40 dermatocospic images. The measures used for the evaluation are 

accuracy, sensibility and specificity measures presented as follows: 𝐴𝐶𝐶𝑈𝑅𝐴𝐶𝑌 = (𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑒𝑡𝑒𝑐𝑡𝑒𝑑 𝑙𝑒𝑠𝑖𝑜𝑛𝑠)(𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑖𝑚𝑎𝑔𝑒𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑑𝑎𝑡𝑎𝑠𝑒𝑡)                                                                                                                 (10) 

To evaluate the performance of experiment we have used melanoma and Non-Melanoma dermatocospic images, 

shown in Fig. 10. Based on the experimental results, the small value of color variation causes, in some cases false 

diagnosis. To improve this accuracy, we must tuning the calculation of this parameter. We can use for example a 

color variation model for dermoscopic images. 

 

 

 

 
 

 

 

       

(a)                                                                                                         (b) 

Fig. 10: Skin Cancers ; (a) Non Melanoma; (b) Melanoma 
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(a)                                                                                                                  (b) 

Fig. 13: (a) Melanoma and non-Melanoma graph Based on the parameter. (b) Graph based on ABCD rule 

5. Conclusion:  

The objective of the proposed method has involved the detection of melanoma based on region growing 

segmentation and the ParamA ParamB ParamC ParamD rule used for the detection of malignancy of pigmented 

skin lesion, this as shown in Fig. 13(a). The use of region growing in our method based on automatic selection of 

the seed pixel and the threshold ensures the best results and avoids overlap between the lesion and healthy skin. 

The result of the segmentation was then used in the next step by the ABCD rule in order to classify pigmented skin 

lesion as benign or malignant, this as shown in Fig. 14(b). There are three diagnosis that are used in this research 

i.e. melanoma, suspicious, and benign skin lesion. The experiment uses samples of dermatoscopic images 

containing a lesion that is suspicious melanoma skin cancer. 
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Abstracts 

Attempt is made to study environmental informatics systems approach using soft computing techniques. Various soft computing are used to 

develop a framework which will accommodate latest innovations, and number of services which will enable smooth access in collection of real-

time, near-real-time and static datasets acquired through pollution monitoring sensors and stations. Various soft computing techniques are 

proposed for pollution control and monitoring, with help of these techniques we can develop automated management system.  We can build 

interactive and dynamic reporting services which will help in enabling knowledge exchange between controlling agencies and authorities for 

control and manage.  In the paper we assumed that the data collected through sensors are cleaned data.  Decision support system is proposed for 

making the policies for the environmental pollution control and monitoring.  
 
Keywords:Soft Computing, Environmental System, Informatics, system, pollutents; 

1. Introduction 

In a computerized society, environmental specialists and decision makers need to focus on computer based solutions, which 

allow them to take effective decisions and formulate policies. Environmental informatics can provide vital support to the 

managers and Government by providing the necessary information by computing different forms of data collected from various 

sources like remote sensing, land, water and air gauges, sensor networks and satellite imaging and thus ending with complex 

systems [1,2].   

The quantity and quality of information provided to the decision makers, depends on the analysis and Utilization of collected 

data using soft computing techniques like NN, ANN, Genetic algorithms, Fuzzy logic, Swarm optimization etc.[3]. The 

environmental data is being collected from decades by research organizations, governmental departments, environmental 

scientists and various related institutions. With latest advancements in computing technologies, the new discipline is emerging 

that combines traditional ecology with modern digital technology also kwon as Environmental Informatics.  

EI links soft computing to environmental planning and management that include decision making, policy formulation and 

control. Consequently, EI research would invoke to solve the various environmental related issues and challenges , such as 

environmental pollution, forecasting ,  early warning system and would lead to help  the authorities in the future for policy 

formulation  and its application.  

This new field environmental informatics integrates number of latest information monitoring tools and measures with dynamic 

nature [4, 5, and 6].  Environmental informatics is emerging filed and systems approach to environmental informatics is provided 

in figure1. All the components of environmental informatics are provided in the given figure1 below. Mathematical modeling, 

analysis and information coverage and collection, trend analysis and decision tools are the major component in the framework 

[7].   
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Figure1. Systems approach to environmental informatics. 

Introduction of different soft computing techniques in EI like ANN not only help to process the collected data effectively but also 

help to estimate the missing data due to malfunction of data collection devices. The proper analysis and forecasting of missing 

data could be extremely helpful in formulating policies and preventing environmental disasters.(V. Nourani, A.H. Baghanam, M. 

Gebremichael, 2011,2012) . Environmental management system supports the decision makers to perform their functions 

effectively. This environmental system helps in identifying the impacts, and assesses consequences due to such disturbance in 

our society.   

2.0 Pollutants and Environmental Informatics 

Pollutants can be defined as anything, especially waste material that contaminates the natural resources like air, soil and water 

hence, making them unusable [10]. Pollutants are broadly categorized in four mail categories i.e. Solid- waste substances 

generated by humans in their day to day life like garbage, human waste etc, Water- addition of harmful chemicals to natural 

water sources like rivers, lakes, ponds etc, Air-addition of harmful chemicals to atmosphere, Noise-undesirable or harmful sound 

from automobiles, loud music, industrial workplaces etc.[12].  

 

2.1 How to measure and collect information about pollutants 

Environmental organization use different devices like SLM (sound level meter), Gas chromatography, scrubbers, absorption 

plates etc. Huge amount of data is collected from these sources and stored as database, cloud or big data [13].  

     

 
 
 
 
 
 
 
 
 
 

 

 

 

 

Figure2: Ecological Data Collected from different sources 
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Ecological data collection generally follows a modular approach which main contain for modules or entities. 

1. Sensors for collecting data. 

2. Procedures for validation and verification. 

3. Situation description. 

4. Situation assessment. 

The first two entities are used in collection and recording of data and third entity use EI techniques to calculate the values 

derived from multiple comparisons between present data and historical data. The fourth entity involves human judgment before 

and decision is made.   

3. Soft computing 

Soft computing refers to problems of probabilistic system which cannot be solved by exact algorithms [14]. It can be simulation 

of human intelligence by the computer to solve the problems which are unpredictable, uncertain and based upon probabilistic 

functions [16]. With time many soft computing techniques have been evolved. 

 

3.1 Neural Networks  

There are various neural networks and other techniques are used in environmental informatics and some of them are as follow 

like neural network based on back propagation, threshold acceptance, Pi-Sigma, multivariate adaptive splines regression, 

generalized regression and linear regression. There are some of them which are just evolving like neuro- fuzzy inference and tree 

Net [16,17].  

 

3.2. Artificial Neural Networks (ANN)  

With the soft computing technique ANN can collects information, save and generalizes this collected information with weights 

between the cells when passed through the learning algorithm and learning process [15]. ANN which can be used in the 

environmental datasets can consists of five major components, which are input which get collected from various sensors and data 

loggers, weights, which are allocate for the individual components, transfer function, which is used in transferring the individual 

components, activation function and output, which will be used for decision making. ANN has the main features like nonlinear 

behavior in the environmental datasets. Environmental data need parallel nature of the processing because processing 

requirements are very high, which needs processing of environmental factors. There is high chance of error tolerance which is 

possible because data collected may not be cleaned all the times. There are some criteria’s like generalization, adaptation, 

hardware speed, learning, analysis and easiness of design which plays very important role in environmental informatics [11]. 

ANN is also used for analyzing the environmental datasets with the allocated weights. Artificial Neural Network (ANN) can 

successfully be used for modelling the environmental factors.  

 

3.3 Genetic Algorithms (GA)  

Soft computing technique Genetic algorithm is used for matching and optimization process in the environmental data sets and 

very useful technique for environmental informatics [8]. Algorithm (IGA) can be used in CBR environmental emergency 

preparedness systems. Genetic Algorithms proved very useful in search and optimization problems [18]. 

 

3.4 Fuzzy Logic 

The soft computing technique fuzzy logic can be used to assess the environmental factors and impacts, like air pollutants, oxides, 
dioxides, monoxides, photochemical ozone losses, and acidification Potential. All the environmental indicators are kept under the 
process of normalization followed by process of aggregation fuzzy rules. By implementing the set of fuzzy rules, the numerical 
outputs are transferred in crisp numbers [19].   

 

4. Control Mechanism and Alerts 

Environmental informatics deal with collection, analysis and distribution of ecological information at electrical speed, which is 

extremely useful for creation and implementation of different control measures, Apart from control measures it is also helpful in 

designing of various alerts and early warning systems. 

 

4.1 Control and Forecasting  

EI computer models continually generate weather forecasts, which is then distributed to different weather services and research 

centers through internet where it helps the decision makers to issue alerts and early warnings hence saving human lives and 

property. 
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5. Environmental Informatics Framework  

 

This framework help us deciding mechanism used in data collections, analysis and formulating policies and analyzing the impact 

on health and society [20]. Various techniques used are like sensors, soft computing, are used for designing the DSS for 

environmental systems as shown in the figure3.  

Figure3: Environmental Informatics Framework 
 

6. Decision Support Systems for Environmental Systems  

DSS are the system which assists decision makers to take effective decisions and formulating policies. The DSS used in 

environmental decision makes use to data collected from multiple sources. Then that data is fed to some soft computing 

algorithms which generate information about environmental predictions that is used by policy makers to take environmental 

decisions [21]. The environmental DSS uses high volume of varied data and soft computing which results in complex systems 

the outputs forecasted from such systems have great impacts on the society, and are influenced by the factors which are 

otherwise hard to predict [22]   

Decision support systems given in figure4 explains how environmental emission source inventory data collection through various 

sensors and data loggers. When data is collected it must be classified on the real time basis and then must be used for prediction 

and forecasting. Well established mechanism is used for establishing reasoning in the environmental data sets and warehousing 

and data mining is used for storing. Policies and guidelines are decided by the environmentalist and the decisions are made from 

taking the input from the proposed system.  
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Figure4: Decision support systems for Environmental informatics  

7. Conclusion  

 In this paper we propose the soft computing techniques which are recently becoming very popular in environmental 

informatics. Various computational intelligence-based predictive methods are proposed for measuring and monitoring 

environmental pollutants data which can be used for prediction. Soft computing techniques like feed-forward neural networks, 

radial basis function, network, generalized regression neural network, functional networks, support vector regression and 

adaptive and network fuzzy inference system, genetic algorithms are being suggested for predicting and forecasting in the 

environmental informatics. In this paper we suggested various techniques used for environmental data collection, how to use 

this data into converting into information and then how to use for decision making and formulating policies.  
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Abstracts 

Cloud is emerging and very promising information technology tool that facilitates on demand access to networked services and resources. Most 

of the learning styles and systems in today’s world need latest tools and techniques for the knowledge transfer, universities can share these 

resources and technologies using the web solutions. Cloud technology offers many benefits for universities and institutes which faces the 

problem of limitations on money or capital, intelligent human resources, and access to marketing network. Virtual university is one of the 

solutions for overcoming these limitations and building virtual university over a cloud environment will solve almost all the problems of 

resources and time. The information technology is transiting now from the era of web2.0 technologies to the emerging Web3.0 technologies 

which are more promising and offering better services. In this paper an effort is made to identify the issues of virtual universities and cloud 

solution for the same. 

 

Keywords:Type your keywords here, separated by semicolons; 

1. Introduction  
 

Educational institutions around the world are facing tremendous pressure to adapt to the changes brought to the world by the explosion in 

communication and technological infrastructure. Educational institutions, workplaces, homes, bureaucracies etc., are embracing the latest 

developments in digital technology to get quick and cost effective solutions to several issues that arise with new demands for efficiency, 

productivity and better output [1,2]. The mode of operation that has been followed in the conventional educational institutions be it for 

dispensing education, student career management, or managing the day to day affairs of an institution is now obsolete.  

 

The challenges faced by today’s institutions are listed below,   

 Emergence of new and diverse disciplines in higher education 

 Connecting learners with different learning styles, different cultural and linguistic backgrounds, with very specific educational 

requirements 

 Demand to bridge geographic barriers that separate the educator and the learner 

 Acquiring cost effective infrastructure to deliver the best educational resources and facilities to enrolled learners. 

 

 

 

 

 

 

2. Virtual Learning Environments  

Describe two e-learning strategies for online environments that include virtual learning environments (VLE’s) that encompass a 

typical blended learning approach, where a course management system is deployed to complement face to face learning; and 

personal learning [2]. Environments (PLEs), where learners independently control their own experiences by initiating use of 

various cloud based technologies that align with their objectives. VLEs are most common today, however cloud collaboration 

tools are enabling broader use of effective PLE strategies[6].  
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In Figure 1, the transition of education from the conventional classroom mode of teaching to online and virtual environments has 

been illustrated. The early 90s saw the emergence of educational websites, educational portals and teach management systems 

that were able to the most current technologies are at the disposal of the academic community [3,4].   

 

 

 

 

 

 

 

 

Figure 1-Transition from Web 2.0 to Web 3.0 

 

3. Cloud Computing and web2.0  

Cloud computing is an environment that parallel and distributed in nature and consists of inter-connected and virtualized systems which can 

provide provision of resources dynamically. Agreements and negotiations are established on the level of services and it includes the consumer 

level service which is in case of university it will be students and teacher [7,8]. When universities or institutions of higher education use the 

concept of cloud they can get excluded from the hardware and software infrastructure investment and it can be well managed by the cloud. 

Web2.0 tools are very flexible and through these tools we can deploy, invoke and integrate resources needed in the desired open standard 

Performa [5]. Service oriented architecture is well integrated and adopted with Web2.0 tools and this whole paradigm is shifting towards cloud 

now. Educational technologies should use SOAW2.0, which we propose in this research paper in order to move towards Web3.0 and cloud.  

The research papers objectives can be summarized in the following points: 

 Improve the standard of education: using education collaborative framework increases the standard of education in universities and 

colleges through sharing best practice in teaching, research and services. This includes sharing information, lecture notes, ideas, 

knowledge, experiences, research ideas, and other practical experiences.  

 Technology transfer: the research will get benefit of transferring the current technology in developing digital communities to any 

community. This includes the use of Web 2.0 frameworks and applications.     

 Knowledge framework: the proposal is aiming to improve the education knowledge framework based on having shared framework 

for education resources and providers. Universities, Colleges, training centres and other education institutes that are either inside or 

outside the region, the latter would contribute to the fact that a wider experience and knowledge will be shared based on the vast 

number of contributors to the framework.  

 Improve industrial education: the research has positive impact on the digital education for industries by taking the education to a 

new era that requires new technologies, developments and systems.  

 Economic impact:  It is anticipated that this research gives the institution the leading edge through improving the digital society in 

the education sector. This, as a result, combined with the current infrastructure will make the institution the hub for developing and 

sharing educational expertise to other countries in the region. Consequently, an evolving education market is expected to surface as 

an outcome of this research proposal. 

4. Collaboration Education Framework – User Classification 

Collaborative Education framework research proposed the classification of users according to user category; i.e. academic staff, 

researcher, management staff, or students. This classification process is responsible for assigning the appropriate privileges to the 

system users [10].   Figure (2) shows the type of users that are expected to use this application. It can be seen that overlapping 

between users is to occur in this framework, where academic staff can deploy digital information to students.  

 

Moreover, the system would give academic staff the ability to get valuable information based on recent research work. Students, on 

the other hand, have the ability to discuss different issues with supervisors as well as their colleagues [12]. Management staff can 

discuss strategic matters, experiences, and share information among themselves and with academic and research staff too. In addition 

management staff can get feedback on different aspects from academic staff, researchers and students. 

Internet 
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Many other collaborative activities among users of the framework can be expected from such application. However, such 

collaboration should be controlled and monitored by the system. This is to insure the privacy, quality of data, and availability of 

information.   

 
Figure2: Collaboration Framework  

 

 

5. Collaborative Education Framework Scenario  

Figure 2 shows the scenario for collaborative education framework. The web 2.0 participants are presented by the users of the framework.  Web 

2.0 activities are presented by Web 2.0 content. The following points describe the scenario in details.   

Web 2.0 participants publish Web 2.0 activities through selecting activity from the activity templates; such as creating discussion blog, creating 

research wiki, starting education social network to discuss the implementation of critical thinking, create training podcasting for student and 

other similar activities [13, 14]. The initiator of the activity can then select the recipients for the created activity, i.e. academic staff, 

researchers, managers, and/or students. For instance, a lecturer is able to deploy blog related for Networking to students in different universities 

who are studying courses that are associated with networking. The system saves the activity in the Web 2.0 activities repository. The repository 

is a shared place distributed over the participants institutes in the framework.  

1. Participant or user searches for Web 2.0 from activity. For example, searching for medical Pearls (which are a collection of free, 

email-based educational services for medical trainees) from the repository.  

2. The system returns to the user the required activities taken into consideration the search parameters, privilege, user category and type 

of activity.  

3. User uses (read, see, and listen) the activities. The user has the right (in some cases) to updated the activities; like adding comments 

to a blog, updating wiki, send photos in social networks and so on. These activities are then updated in the repository. 
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Figure3: Web2.0 tools and Collaboration  

6. Cloud Framework  

Most of the universities of the world are under financial burdens and trying to minimize the overheads of hardware and software 

components and their maintenance. Most of the computing requirements now can be shifted on cloud solutions which are 

available and are growing and well adapted in the computing world [18, 20]  The University of Westminster used the Google 

Apps for Education platforms that provides a set of Google services (e-mail, document management and collaboration tools) for 

the realization of a teaching and learning process[12,13 AND 14].  A similar approach is adopted by various universities like 

Colorado State University which migrated to Google Apps for Education, cloud framework given in figure3. 

 

Figure3: Cloud Framework 
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8. Conclusion  

In this paper efforts are made to study the possibility of using Web2.0 toWeb3.0 and cloud technology into the university 

environment. Web2.0 technologies that can be used to make the virtual university which can share and distribute the knowledge 

to the world with scared and limited resources are studied in this paper. Cloud technology offers many benefits for universities 

and institutes which faces the problem of limitations on money or capital, intelligent human resources, and access to marketing 

network. Virtual university is one of the solutions for overcoming these limitations and building virtual university over a cloud 

environment will solve almost all the problems of resources and time.   
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Abstracts 

With the increasing number of mobile devices and that of smartphones globally, mobile communication has evolved as an 

important tool in a retailer’s arsenal. This paper aims to study the adoption of key mobile marketing practices by Oman based 

retailers and analyze the current situation in Oman.  The sample for study was Oman based retailers operating in Muscat. The 

survey involved questions about the usage of Mobile medium for marketing activity and the level of follow-up to evaluate the 

efficiency of the mobile marketing channel. The results of the study showed that adoption of mobile marketing tools by Oman 

based retailers is at a very early stage and the medium is not exploited to its full extent.   

 

Keywords:Mobile marketing, Mobile marketing tools, mobile advertising; 

1. Introduction 

While the internet has changed the traditional marketing practices, development of mobile communications, 

especially 3G technology has introduced many more options of reaching the customer. The fast data transfers now 

possible with the  3G standard has given rise to applications not previously available to mobile phone users  and 

the resultant  increase in the  number of smartphones worldwide. Mobile TV, Video on Demand, Video 

Conferencing, Telemedicine, Location-based services and Global Positioning System are some of the applications 

that were made possible with 3G. With 4G introduced in many countries, the scope for fast data transfers has 

become even wider. 

Globally, mobile handset sales, especially the number of smart phone sales is set to exceed 1.1 billion in 2014 and 

1.5 billion in 2017 according to reports of agencies like Gartner and IDC. Mobile broadband subscriptions is 

increasing at a rate of 30% each year, overtaking fixed line subscriptions in the process (ITU). This translates to 

more number of people accessing the net through a mobile device, which opens up exciting opportunities for 

product marketers and service providers, and creates new business formats. The Sultanate of Oman has a mobile 

penetration of 150% of the population. 58% of the internet access is through mobile broadband and wireless 

broadband, highlighting the huge potential for mobile based service offerings.  

On the mobile device front, there was a huge shift in customer preference from traditional mobile phones to smart 

phones loaded with many features and applications. While it is difficult to analyze whether mobile communication 
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improvement has contributed to mobile device features enhancement or the vice versa, the net result of all this is 

the huge opportunity provided by the mobile channel in customer engagement. Mobile marketing or m-marketing 

is a marketing approach that makes use of mobile communication technologies including wireless, to reach 

consumers on the go Retailers can reach the customers through text, audio or video. SMS, Mobile coupons, mobile 

apps, QR codes are all examples of mobile marketing methods used by retailers.  

3. Objectives of this paper :  

 

1) Synthesize the mobile marketing components described in the literature 

2) Analyse the usage of identified key mobile marketing components by retailers in Oman  

3) Identify future areas of research in mobile marketing in the context of Sultanate of Oman.  

 

4. Scope of this paper: 

 

Research on mobile marketing was earlier confined to m-commerce, role of technology and insights into customer 

adoption. A comprehensive framework of mobile marketing and key issues of interest, and managerial implications 

was provided by Shankar & Balsasubhramanyam (2009)[1]. This was further extended into retail marketing 

environment by Shankar  et. al.(2010)[2] by providing a conceptual framework  of mobile marketing in the retail 

environment.  This paper draws on their framework to describe mobile marketing components in brief and analyse 

the current state of mobile marketing in Oman. The sample of study is select retailers based in capital city of 

Muscat. 

 

5. Relevant Definitions of terms used in this paper: 

 

Mobile Marketing: For the purpose of discussion, 2 definitions of mobile marketing are considered in this paper. 

The earlier definition of mobile marketing is given by Scharl et al[3]
 
. They defined mobile marketing as “using a 

wireless medium to provide consumers with time-and –location-sensitive, personalized information that promote 

products, services and ideas, thereby benefiting all stakeholders.” This definition refers to the traditional push 

channel of communication but making it personal by using the unique characteristics of the mobile device. 

 Communication can also be initiated by consumers in the smartphone era, hence the definition given by Shankar 

and Balasubramaniam (2009)[1]  is also considered apt to the discussion of this paper. They defined mobile 

marketing as “the two- way or multi-way communication and promotion of an offer between a firm and its 

customers using a mobile medium, device or technology.” 

 

Both these definitions together give a holistic view of mobile marketing.  These definitions identify three key 

players in the mobile marketing sphere- the retailer, the consumer and the channel. The inter-relationships among 

the three were reflected in a framework given by Shankar et.al. The framework describes the mobile medium 

characteristics and applications, mobile consumer attitude and behavior, retailer mobile marketing practices and 

enables/inhibitors of adoption. Shankar et. al.(2010)[2]. The main focus of discussion in this paper is the   Retailer 

mobile marketing practices outlined in the framework.  

 

Mobile devices can be a normal features mobile phone, a smart phone or any handheld device like a tablet, which 

the customer can check SMS or  initiate communication with the retailer with a query or use to conduct 

transactions. 

 

Mobile commerce: There are many similar definitions of Mobile commerce available in literature. M commerce 

as it is usually called is defined as “a new type of e-commerce transaction conducted through mobile devices using 

wireless telecommunication networks and other wired e-commerce technologies. (Siau et al)[4]
. 
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6. Key Characteristics of the mobile media:  

 

It is not just the high percentage of mobile penetration that makes this channel important to marketers. It is also the 

unique characteristics of a mobile device which differentiates it from other medium and makes it an attractive 

channel to reach the consumers. A mobile device is a highly personalized and constant companion to the user of 

the device. Whether it is youth or adults, the mobile device has become an important personal device, which is 

used through out the day. The other characteristics of the mobile phone are high interactivity and a location 

identification of the user by GPS (global positioning systems) . The marketer can know when the user enters his 

immediate surroundings and send localized and highly relevant information or offers to attract the customer. Bauer 

et al(2005)[5] identified the 4 key characteristics of mobile marketing:  “Personalization, Ubiquity, Interactivity 

and localization  as ideal for individualized and dialogue-oriented  communication and is thus superior to other 

forms of mass communication” 
 

7. Consumer activities using mobile medium:  

Retail consumers usage of them mobile medium was studied by Dholakia et. al.(2010)[7] and identified the key 

consumer activities using a mobile. Consumers use the mobile to create a shopping list, product search, price 

comparisons, purchase and post purchase activities. The majority of the users used it to seek information of the 

product or send a photo of the product   they are interested in. Only 29% of the online shoppers ( 91% of the online 

shoppers had  a mobile phone) used a mobile phone to  shop online. However the %age of mobile commerce as a 

percentage of online retail shoppers was found to be 29% of the e business. This can be one important  area of  

future research to understand Omani consumers.   

 

8. Retailer Mobile Marketing Practices:  As part of the multichannel retail strategy, mobile medium is used in 

different innovative ways to reach the consumers. The various methods mobile can be used by the retailers has 

been synthesized and presented under a conceptual framework by Shankar et. al. (2010)[2].  

Shankar et al[2]. have identified the key retailer marketing practices as follows: 

Mobile website creation and maintenance, Mobile emailing and messaging, Mobile advertising, Mobile couponing, 

Mobile customer service, Mobile social network management. Another important element of mobile marketing is 

mobile commerce, which is emerging as an important channel for marketers and consumers alike. Funk(2005)[7] 

have identified key  relevant mobile applications  which includes mobile shopping, mobile as portable 

entertainment devices  and mobile intranet applications.  

 

Synthesizing the literature on different business related mobile applications, the following have emerged as key 

mobile marketing tools: Mobile advertising & sales promotion, mobile content &website, mobile internet, location 

based internet services, mobile banking and mobile shopping. 

 

9. Key driver to Mobile Marketing Apps role of the E-initiatives of the Sultanate of Oman:   

 

 In Oman, the %age of mobile penetration is 154% of the population compared to that of fixed lines at 11%.  

(www.tra.gov.om). A survey by Telecom regulatory author of Oman revealed that among these mobile phone 

subscribers, 64.4% are active mobile broad band users.  Having recognized the strategic importance of electronic 

channel for the development of the country, The Sultanate of Oman has initiated various projects in e-governance 

in the different ministries. As a natural progression of these programs, most of the ministries are into mobile 

applications to reach the country’s residents. To overcome the lack of in-country developed mobile apps, many 

initiatives are being taken by the government. The country’s apex authority for developing ICT infrastructure, the 

Information Technology Authority (ITA) is mulling setting up a Centre of Excellence (CoE) for Mobile 

Application Development.   The impact of these and other e-initiatives on mobile marketing makes an interesting 

area of study. However the scope of the present paper is limited to the retailer’s usage of mobile communication 

channel hence, the rest of the paper is focused on the same topic. 



Aruna Sanagavaram 

© Elsevier Publications 2014   4 

 

 

10. Internet usage pattern in Oman:  

 
The consumer profile analysis suggests that the no. of smartphone users and subsequent broad band users of 

Oman will increase .The growing number of mobile device users and the data on mobile internet usage in Oman 

suggests an increasing audience for mobile communication and promotion and other mobile marketing tools, 

thereby making this an important channel for the Sultanate’s retailers.   

 

11. Analysis of  the adoption of  mobile marketing tools by retailers of Oman: 

 

11.1 Mobile broadband applications provided by telecom retailers in Oman: 

There are 2 major telecom service providers in Oman- Omantel and Nawras and both offer mobile data services to 

retail as well as corporate clients. With respect to infrastructure, 4G services are also introduced by the operators 

though with limited geographical coverage and devices using 4G are offered to the Omani consumer.  

 

Services offered through Omantel  mobile broadband: Apart from the traditional messaging services, the additional 

services offered through mobile broad band includes educational services in collaboration of ministry of higher 

education, entertainment services, news services and value added services like smart investor, ROP SMS services 

etc., (www.omantel.om).  

 

11.2 Mobile content & website as a marketing tool: 
Study by Nysveen et. al ( 2005)[10]  indicated a positive relation  between mobile channel usage and brand 

satisfaction, customer relationships and traditional channel usage. Their study of 3 different brands revealed that 

SMS/MMS from the retailer add to the positive experience of the customer. Apart from SMS, QR codes( 2 

dimensional bar codes) form an important form of mobile communication and help attract traffic to the mobile 

website. With many smartphones nowadays having the capability to access Social media like facebook and twitter, 

these also add another dimension to the mobile website and content.  

Scenario in Oman:  Both Facebook and QR codes are being used by retailers in Oman in reaching their 

customers. QR codes are found on traditional paper based coupons and on the print media/shop exteriors. To 

understand the usage of the QR codes by Omani retailers, a study of the same was done. 

Results of the study: A book containing 100 retailers discount vouchers (given to the employees of a local Oil 

company in Oman) was taken as the study reference. All the discount vouchers have a QR code printed on them. A 

scan of the same revealed that the codes do not lead to any website/mobile content.  It indicates the coupon no., 

http://www.omantel.om/
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which is used by the retailer to track the rate of discount coupon redemption. A scan of the QR codes near the 

retailer shop advertisements on the other hand leads to the retailer’s website or a broken link message.The study 

clearly indicates that QR codes are not being utilized in Oman for customer engagement. 

 

Facebook contests are fast emerging as one of the important channels of customer engagement. A study of the 

Facebook usage indicated the popularity of the medium across different sectors from hi FM radio to Kia cars, pizza 

huts.  Statistics on number of Facebook contests or the number of participants was unavailable; hence the 

effectiveness of this channel could not be explored.   Survey by telecom regulatory authority of Oman suggested 

that 24% of the mobile internet users are transmitting text or visiting social websites. So it can be deducted that 

mobile users in Oman are using mobile phone to access social networking site. A further study of the impact of this 

on brand recall and customer engagement and sales will bring out the trend of acceptance of this tool. 

 

11.3 Mobile advertising:  

Mobile advertising is the usage of SMS/MMS to deliver product information or sales promotion to customers with 

or without their permission and is expected to have a higher response rate than TV or internet because of the 

personal nature of the mobile medium. Location specific and personalized communication can be sent to the 

customer, making it an important tool of direct communication. 

 

Survey and its results:  A total of 30 retailers across different businesses ranging from high value gold Jeweler 

items to nominal items like apparels and accessories were considered and they were asked 2 questions: 

 1) Whether they send SMS of sales promotions and new products to the customers in their database? 

2) Do they track the response rate to their mobile SMS?   

 

Study results: Almost 98% of the retailers responded in positive about using the SMS. The typical SMS message 

consists of news about sales promotion followed by a telephone number to contact for more information. On 

contacting the number, a sales person belonging to the retailer answered promptly, however no additional 

information related to the offer could be given.  

With some retailers like high value jewelers, who also retail other items like textiles, the contact number given in 

the advertisement leads to a central reception and in most cases are not aware of the promotional details. 

For question no2, 100% the retailers answered in the negative. i.e there is no tracking of response rates to the 

mobile SMS.  

 

It was also observed(during an informal survey of friends of the author ) that retailers operating close to each other 

in a mall setting are diligent in sending SMS  to all their customer database compared to stand alone retailers, who 

tend to miss some of the customers during some promotions.  This may be attributed to perceived competition 

among retailers who are geographically close to each other. This is a further area of study which can give inputs on 

adoption of mobile marketing practices by the retailer.  

 

11.4 Mobile couponing:  

Mobile Marketing Association defines mobile coupon as “an electronic ticket solicited and /or delivered by mobile 

phone that can be exchanged for a financial discount or rebate when purchasing the product or service.” Mobile 

coupons are used by retailers in the entertainment sector (amusement park, zoos, museums)  and services like spas, 

beauty salons etc., the coupons can be distributed through SMS/MMS/Bluetooth or any mobile means either 

with/without permission of the consume. According to a report from emarketer and the website business insider, 

the number of mobile coupon redemptions is increasing and driving the mobile commerce. As per the report of the 

business insider, the redemption rate of mobile coupons is 10% as compared to 1% of print coupons [13].Analysis 

of Oman: Mobile coupons are mentioned in dedicated mobile apps of a few companies in Oman. One such 

example is Mercedes benz , Oman. 

 



Aruna Sanagavaram 

© Elsevier Publications 2014   6 

11.5 Mobile Customer service:  

 

This refers to providing the service of online order tracking feature, product information and post-purchase service 

through mobile, which was earlier accessed from desk top based internet application. No information or statistics 

was found for Oman in this area.  

 

11.6Mobile social network management:  

 

Retailers can create, facilitate or manage their own social networks with their customers using the mobile channel. 

Research on technology acceptance by consumers suggests that culture plays a significant role in technology 

adoption in a country. P.Norris(2001) & Ford et.al(2003).  Study of culture and its effect on mobile marketing 

practices can provide useful information for marketers and implement suitable mobile social network management 

and marketing practices.   

 

11.7 Mobile banking:  
 

Mobile banking facilitates banking transactions using mobile phones even during non-working hours of the bank. 

Majority of the national and international banks operating in Oman have their own mobile banking apps to 

facilitate such transactions (source: Oman bank websites). A survey on banking scenario in GCC was conducted by 

Accenture and the report (banking in GCC countries) reveals that’s mobile banking in GCC countries including 

Oman is at an early stage. The survey results indicate that 795 of the respondents (banks operating in GCC) believe 

that mobile banking is the most critical and important technology enabler to sustain growth alongside mobile 

payments.  This sector can be further studied to develop an idea of how local banks can move up to the next level 

of mobile banking. 

 

12. Conclusions:  
Globally, Mobile medium is increasingly becoming popular and emerging as an important tool for retailers as part 

of their multichannel strategy.  Given the demographics of Oman and the smart phone penetration and mobile 

broadband usage statistics, this is a channel which no retailer can ignore. The benefits of mobile medium are not 

restricted to retailing alone. Examples of successful adaption of the device in sectors like health care and education 

in other GCC countries   have highlighted the complimentary (to traditional channels) effects of technology 

adoption. By increasing adoption of mobile marketing by retailers , the entire Mobile ecosystem of Oman stands to 

gain due to emerging innovative practices and useful apps. This article highlighted a few of the key mobile 

marketing tools and their present scenario in Oman. The study also highlighted the necessity for future study and 

data accumulation to understand the mobile marketing tools and their effectiveness in consumer acceptance of the 

same. 

 

13.References 

[1] Venkatesh Shankar and Sridhar Balasubramaniam ( 2009), “Mobile Marekting: A  Synthesis and Prognosis,” 

Journal of Interactive Marketing ,Vol. 23, 118-129. 

[2] Venkatesh Shankar, Alladi Venkatesh, Charles Hofacker & Prasad Naik(2010), “Mobile Marketing in the 

Retailing Environment: Current Insights and Future Research Avenues,” Journal of Interactive Marketing Vol. 24, 

111-120. 

[3]Scharl, A., Dickinger,A. and Murphy,j. (2005) “Diffusion and success factors of mobile marketing ,” Electronic 

commerce research and applications, Vol. 4(2), 159-173. 

[4] Siau,K., Lim, E.P. and Shen,Z.(2001), “Mobile commerce: Promises, challenges and research agenda,” Journal 

of database management, Vol.12(3), 4-13. 



Author name  

3  © Elsevier Publications 2014   

[5]Bauer,H., Barnes,s., Reinhardt,t. and Neumann,M.(2005, “Driving consumer acceptance of mobile marketing: A 

theoretical framework and empirical study,” Journal of Electronic Commerce and Research, Vol.6(3), 181-192. 

[6]Dholakia, Utpal, Barbara E.Kahn, Randy reeves, Aric Reindfleisch, David Stewart, and Earl Taylor (2010), 

“Consumer Behavior in a Multichannel, Multimedia Retailing Environment,” Journal of Interactive Marketing 

,Vol.24(2), 111-120. 

[7] Funk, J.L.(2005), “The future of the mobile phone internet: An analysis of technological trajectories and lead 

users in the Japanese market, ” Technology in Society, Vol.27(1), 69-83. 

[8]WWW.Omantel.om 

[9]WWW.ita.gov.om 

[10] Nysveen, Herbjorn, Per E. Pedersen, Helge Thorbjornsen, and Pierrre Berthon(2005), “Mobilizing the Brand: 

The Effects of Mobile Services on Brand Relationships and Main Channel Use, “ Journal of Service Research , 

Vol. 7(3), 257-76. 

[11]Introduction to Mobile Coupons(2007),Version 97,  Mobile Marketing Association , www.mmaglobal.com 

[12]www.emarketer.com 

[13]Business insider, http://www.businessinsider.com/mobile-coupons-driving-mobile-commerce-2013-5 

[14]Norris,P.,(2001), “Digital Divide: Civic Engagement, Information Poverty and the Internet in Democratic 

Societies,” Cambridge University Press, NewYork. 

[15] Ford,D.P., Connelly, C.E., Meister,D.B., (2003), “Information systems research and hofstede’s culture’s 

consequences: An uneasy and incomplete partnership ,” IEEE Transactions on Engineering Management, 

Vol.50(1), 8-25. 

[16] “Banking in the Gulf Cooperation Council in 2015- Embracing and Leveraging Change,” (2011). 
 

http://www.omantel.om/
http://www.ita.gov.om/
http://www.mmaglobal.com/
http://www.emarketer.com/
http://www.businessinsider.com/mobile-coupons-driving-mobile-commerce-2013-5


Proceedings of "The 2nd International Conference on Applied Information and Communications 

Technology" - ICAICT 2014 

 

ISBN: XXXXXXXXXXXX 

 

 

 

© Elsevier Publications 2014   

DUEL Inter Process Communication Systems 

Use of Shared Memory 

Mourad Mouhammed Henchiri
a 
*, Mouhammed Aissa

b
  

a,bUniversity Of Nizwa, Birkat Al-Mouz, Nizwa, 616, Sultanate of Oman 

Abstracts 

Usually in a similar systems and applications [1], we usually start working on assuring connectivity, then after we 
find ourselves in face to the data and resources sharing activities. Among the difficulties faced in distributed 
systems programming, is the queue of hosts requesting the unique resources at a same access time point besides of 
that, the restrictive availability of the aimed resource and the limit of use per a time cycle. Whether it is a socket or 
Remote Procedure Call (RPC) process and even if it is a semaphore based algorithm, and also whether it is a 
POSIX or System V environment, those are the difficulties faced. Here by, we introduce sophisticated and 
dynamic technique architecture for organizing and synchronizing the share of resources and the queue of hosts by 
referring to the Object Oriented programming. This technique is well sophisticated and proved, based on the 
semaphores and shared memory concept and algorithms. It gives us reliability and a gain in memory space and 
time of processing, and this is since the results are stable. Here we conclude our built algorithm with the help of the 
thread synchronizers and the acting processes on the shared resources [2, 5]. 
Keywords: Distributed Systems; Socket; RPC; semaphore; POSIX; System V;  

1. Introduction 

Parallel programming [3] and distributed systems, nowadays, are getting more and more extensively spreading 

in the commercial market; regarding to the increase in this technology use within the most sophisticated and 

professional applications and systems. In different fields, different purposes, different level of activities . We find 

integrated the common concept of parallel and distributed programming and inter-system interoperability. 

Test and trials are already been made by experts, but here, we can see the distinction in return and results, and 

thus, no limit in technology, here we can see the proof of enhancement and positive development to push forward 

technology to a new age, well developed and competitive.  

Semaphores are variables like or data types which are basically used to control access to resources. With this 

technical tool we will introduce the use of shared memories, to facilitate the usage of resources by the distributed 
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processes and activities assuring the connectivity between nodes. And this is within the use of an Object Oriented 

Architecture. 

Semaphores are available for different platforms; programming languages and operating systems. Though the 

concept is the same, yet, the implementation is proper to each platform and environment [3, 4]. 

This technological concept; Semaphores means, is a solution made for an existing problem, it gave birth to the 

multi-thread programming concept [7], known also as Multi-threading. And here, we need to just introduce what is 

the thread through presenting the definition of a process; though the thread in computing dictionary is a part of a 

process with its hole properties, it keeps a track of the computation results and variables, the thread can copy those 

information to inside the core of the process for a further use or to a shared space in order to be used outside the 

core; it contains codes, data, logical address space. Also each process has a status, memory management 

information. This what it have to be treated by a thread and so the study to do the work with a multi-thread projects 

and realizations. 

In different words, we can say that semaphores are controllers for shared data and shared resources; here 

the semaphore plays the role of a numeric counter which is used to provide access to this shared data object for 

multiple processes [2]. 

 

 

Figure 1: General Semaphore architecture. [2] 

2. Platform and activity 

2.1. Semaphore:  

When introducing the Object Oriented Programming concepts, the semaphore is an added technical tool that 

provides programmers of a good technique for creating an adequate architecture assuring connectivity beside of the 

processes execution. Semaphores are shared data controllers, means, and when the return of a semaphore is 

positive, and then the resource is available and can be used by threads. 

In the following figure we define our semaphore program behavior: 

 

Figure 2: Programming preview [5]. 
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Semaphores are originally created as mechanisms for process synchronization, and they are made on atomic 

operations which are not stoppable by any process on the same semaphore. 

 

2.2. Shared memory:  

The concept leading to accomplishment in resources usage between processes on the same semaphore ; this 

technique is based on allocating a prefixed size memory on the server side, beside that it could be programmed to 

be client side, usually it is up to the programmers to tell and fix all the memory properties. 

 

Figure 3: Shared memory architecture. 

 

2.3. Inter Process Communication (IPC): 

The Inter-Process Communication systems are considered to be the communication process among many and 

different threads and even processes not necessary in one system; yet even in many systems. Here, the processes 

are on unique computer system, or on a network based acting system. Depending on the data communicated 

between the threads the DIPC is programmed; we basically face the messaging, Remote Procedure Call (RPC), 

Synchronization or the fact of shared memory, as methods that make the DIPC system activity, See Figure 4. 

 

2.4. Wireless networks Environment:    

The best in creating such a schema with such architecture is the integrity and portability. We would think so 

much of integrating this technique thus it proves its efficiency in time gain and resource availability for nodes in 

the considered network. 
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Figure 4: semaphore based IPC communication. 

 

At the implementation phase and as per definition in communication transmission; multi transmission from 

multi nodes at a same time leads to collisions [6]. There are different protocols used to trespass collisions. The 

whole upcoming future is well promising when taken the DIPC technology with us in so many fields of activity. In 

our case of study, the semaphore and shared memory [2, 5], there are constraints that limit the system behavioral 

acting; 
1- An implemented system has to deal with multi threads at a single time point. Different schemes are 

proposed to provide a quicker communication and data transmission. 

2- A reliable and sustainable communication made in real time, could refer to a multi-hop path for data to 
reach destination, this is the end to end communication, and here the delay would be existing, and this is a 
parameter to be taken in consideration too. This end to end delay could be noticeably reduced by making a 
soft delay bound. 

3- Extra criteria have to be handled; the scalability of the system, DIPC system has to be strongly scalable 
assuring a fast transmission. This would be realized on specific area, threads and processes on this area can 
vary from few ones till few thousands. In real world, we have different contexts of implementation; yet, 
the system is basically working holy on each process; it is responsible for scanning the existing 
connectivity, and assuring communication with the shared memory and the ability of fixing the 
communication parameters if any. For the unique purpose; sending and receiving data to accomplish the 
system activity within the spread architecture.  

3. An Overview to the DIPC 

The idea of this research came to our minds when facing the study related to the semaphore and the system V 

and its properties. 

A system that has the ability to be working in a parallel environment, based on client-server architecture. Each 

process, in the system, plays the role of a server and a client any time one of them is required to interfere.  
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Figure 5: DIPC architecture Diagram. 

 

There are only two subroutines in the implementation to be controlled when and where to integrate; which are 

responsible for the control operations; shmclt, performs the control operations on the shared memory segment; 

setting up and its removal once the process responsible terminates its role, and the semclt does its behavioral 

control on the semaphore variable by referring to the semid operation; which is and identifier for the semaphore, to 

control its value. 

4. Contribution 

A simple architecture is made up to work on a server-to-client architecture. Here, in our algorithm, the DIPC, 

we bring the complexity to the existing technology, passing by that from simplicity to the complex duel-direction 

message-passing algorithm. Newly planted studies, are first of all focusing on the communication technology 

based on the client-to-server architecture [8]. We do not need to have two nodes to accomplish this architecture; 

the process itself in our algorithm decides whether to act as a server or a client, this is the DIPC. 

5. DIPC architecture 

5.1. Implementation 

Our DIPC has been given birth within an algorithm implemented using the C++ programming language [7]. 

Our algorithm, on the processing unit, has to determine and recognize the necessary action to be made. This 

processing unit behaves and starts by gathering the necessary data on the shared memory segment. Here after, it 

after the communication and the data transfer can start. 

To accomplish a communication over a transmission band, two parties could do; first party is the processing 

unit, and the second party is the shared memory. It has the ability of communicating with itself as well as with 

third parties. 

5.2. Algorithm 

The algorithm architecture is based on the process status and situation; either is a Client request or a Server 

request, also if it is a send or receive situation… 

Here is the algorithm frame: 
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Step Action 

1 Start:   

2 Generate an IPC key for the semaphore set and the shared memory segment. 

 

3 If ( Server) 

4 Create a semaphore set using the IPC key. If a semaphore set already exists for the key, return an error. 

Specified permissions give everyone read/write access to the semaphore set. 

5 END Server 

6 If (Client) 

7 Get the already created semaphore ID associated with key.  

If the semaphore set does not exist, then it will not be created, and an error will occur. 

8 END Client 

9 Initialize the first semaphore sets. 

This is only to check and control the shared memory segment use   

10 If (Server) 

11 Create a shared memory segment using the IPC key. Specified permissions give everyone read/write 

access to the shared memory segment. And if a shared memory segment already exists for this key, 

return an error. 

12 END Server 

13 If (Client) 

14 Get the already created shared memory ID associated with key. 

If the shared memory ID does not exist, then it will not be created, and an error will occur. 

15 END Client 

16 Semaphore Operation; first wait the second operates within a semaphore variable value. 

Increment then decrement it to allow the next signal that the client writes to it. 

At the same time set and fix the first semaphore to a value, which means that the shared memory 

segment is busy. 

17 Clean up the environment by removing the semaphore identifier structure, detaching the shared memory 

segment, and then performing the delete on the shared memory segment ID. 

 

6. Conclusions 

An inter process communication system is the tough technology, the future of interoperability between 

homogenous and heterogeneous environments. It could be an innovative technology for Human life and security in 

next near future. Inter operate different environments, different Processes and threads, and even within a spread 

area, is a technological aim that we have to prove its stability and positive effect while growing more and more. In 

this paper, we approached a study on DIPC (Duel Inter Process Communication) system, a network based 

architecture, a software and their interoperability. Ultimately an approach to implementing a DIPC has been made 

and suggested. While implementation phase, a careful design of the DIPC system have to be considered. This case 

study is pretended to give each specialist with the ability of creating an effective national and global spread system. 
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Abstracts 

Academic advising is an essential element of a student’s collegiate experience and is an important activity of any academic 

institution. The dynamic nature of academic programs, especially in regards to changes in the degree requirements and 

curricula, poses a continuous challenge to faculty advisors to remain up-to-date.  Academic institutions are heavily depending 

on the electronic tools to make the advising process more effective. This paper discusses the design and implementation of an 

online advising system that supports automated course selection and self-registration. The responses from the students and 

faculty were encouraging. This system assists with the on-going process of monitoring student academic progress also.   

 

Keywords:Academic Advising; Self Registration; Course Selection 

1. Introduction 

Academic advising is an essential task in educational institutions. It guides the students to explore potential 

careers, academic disciplines and opportunities in the college environment. Academic advising assists students to 

identify relevant courses, to better understand themselves and to learn to use the resources of an educational 

institution to meet their special educational needs and aspirations. The advising system helps students: to clarify 

their values and goals and to better understand themselves; to understand the nature and the purpose of higher 

education; and to receive accurate information about educational options, requirements, policies and procedures. 

For faculty, the advising system supports them to acquaint advisees with general/departmental requirements, 

college regulations, services and opportunities and in turn help advisees understand the relationship of past 

educational achievements to their present and future educational goals. 

 

Traditionally students plan the required courses semester-by-semester towards a degree through face to face 

meetings with the academic advisor during the beginning of each academic semester. This is a time consuming and 

tedious effort. An accurate and full featured advising system can be an effective tool to both students and faculty 

advisors. A good advising system simplify the tasks of faculty and students, help save time and effort, prevent 
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human-induced errors. Different tools and techniques can be used to make it an effective and efficient process [1-

4]. Most of the process, however, relies on personal interactions between students and advisors, which lead to 

problems such as inconsistencies among different advisors and poor utilization of resources, since very often a 

good portion of the advisors’ time is spent answering recurrent questions and solving trivial class scheduling 

problems. Moreover, during advising and registration period, physical presence of students is required and it cause 

problems for students from interior or from abroad. To keep up with the busy schedules and time-constraints of the 

students and faculty advisors, it is important to implement technology-assisted academic advising. Towards this, 

the Database Development Team at the Modern College of Business and Science (MCBS) has developed a system 

that supplements the conventional advising process with an online advising system and its details are presented in 

this paper. 

2. Background Information 

MCBS was founded in 1996 pursuant to the country’s decision to develop a private sector of higher education 

in Oman and is affiliated to University of Missouri Saint Louis (UMSL), USA. MCBS offers various academic 

programs in the field of Computing and Management.  

 

Currently, MCBS has more than 2000 students and academic advising is an important and time-consuming task 

in the college. Academic advising is one of the faculty’s duties and to accomplish it effectively and efficiently 

several different schemes have been tried in the past few years, ranging from manual advising and registration to 

totally self-registration by the students. Starting the academic year 2013-14 the college has implemented the online 

registration where the students can select and register the courses from anywhere. This paper describes the MCBS 

online advising system and its features related with online self-registration and advising.  

3. Student Advising at MCBS 

Academic advising is an extremely important area of Student Academic Support Services at MCBS. Academic 

advising is a required task for all full time academic faculty. The quality of a faculty member’s advising is 

monitored and the performance of faculty in this area is built into the faculty evaluation system as one of the 

components. All students in academic degree programs are assigned an academic advisor at the beginning of their 

study. A student’s advising records consists principally of his/her degree audit, a list of courses which he/she must 

complete for his degree. This audit is updated each semester so that the student and the advisor can see which 

courses are required and which courses are remaining to complete. Grades are also provided. At any time a student 

or an advisor can tell which courses have been taken and which courses are still required for completion. 

 

For the past few years, the faculty advisors had one to one meeting with the students during the advising week to 

finalize their courses for each semester and this was a tough task for the advisors. To keep up with the busy 

schedules and time-constraints of the students and faculty advisors, it is important implement technology-assisted 

self-course selection and registration.  

 

An online academic advising system was implemented in the fall semester 2013 which supplements the 

conventional advising process with the following benefits: 

 Accessing advising information from any place 

 24/7 availability 

 Reduction in the amount of time and energy spent by advisors on repetitive tasks 

 Reduction of traffic in advisors’ offices during registration week 
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The new system is designed to be an advising tool to assist with the on-going process of monitoring student 

academic progress.  It eliminates the tedious, time-consuming manual process of degree check-out and gives 

accurate, quick-access information about a student’s graduation status.  

4. System Description and Architecture 

Information Technology developments have transformed many practices in higher education. From innovative 

teaching using multimedia to e learning, technological interactivity is pervasive in higher education, and the realm 

of academic advising is no exception. Many academic institutions have been integrating aspects of electronic 

advising into their existing advising practices. The support of electronic advising system save valuable time for 

academic advisors and for students.   

 

MCBS offers an online academic advising system that is developed to make the advising as simple and 

resourceful as possible. The design details and the features of the system are presented in the remaining sections. 

There are 4 level of users namely; advisor, registrar, student and parents. The architecture in the figure 1 shows the 

access levels and the permissions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Advising System Architecture 

5. Functionalities 

Different functionalities included in the system can be accessed from the Advising Selection Screen which is the 

‘home page’ of the advisory system.  Each student has a menu of services that is particular to his interest. For 

example, figure 2 presents a snapshot of a typical page accessible by students, showing the menu of services on the 

left. The functionalities include Student Transcript, Degree Audit, Course Register Link, Add/Drop Link, 

Withdraw Link, Pre Requisite Chart, Course Schedule, Timetable etc. Students can access this system using their 

login credentials. Few important functionalities are discussed in the following sections. 
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Figure 2: Snapshot of a typical advising selection screen 

5.1. Student Transcript   

Transcripts are an official record of a student's academic achievement whilst studying at MCBS. It reflects all 

coursework and grades per semester attended within the college along with the transferred courses, if any. It also 

provides information regarding semester Grade Point Average (GPA) and Cumulative GPA (CGPA).  

 

5.2. Degree Audit 

The degree audit lists the degree requirements in terms of various categories such as Communications 

Requirements, Humanities Requirements, Social Sciences Requirements, Mathematics Requirements, Physics 

Requirements, Core Requirements, Electives etc. The degree audit link provides three views; list of completed 

courses, list of courses to be completed and full degree audit with both courses completed and to be completed. 
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The figure 3 shows a sample degree audit with the list of completed courses.  

 

 

 

Figure 3: Snapshot of sample degree audit with the list of completed courses 

5.3. GPA Calculation 

A student can assign grades to courses that he/she is currently studying to simulate his/her expected GPA in 

advance. MCBS regulations allow students to repeat courses with a D or F grade. The system allows such students 

to check how their GPA would be affected when repeating one or more courses and by setting an expected grade 

for each.  

 

5.4. Pre Requisite Chart 

The pre requisite chart shows all courses and their prerequisite structure required for the completion of a specific 

program. The figure 4 shows the pre requisite chart for Bachelor of Science in Computer Science program. The 

total credit hours is divided into various requirements and distributed among 8 semesters considering pre requisites 

and level of difficulty. Third year summer semester is used for completing the internship, a requirement for 

graduation. Students should follow this plan to avoid any delay in graduation. 
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Figure 4: Pre requisite chart for Bachelor of Science in Computer Science program 

6. Evaluation of the system 

 
The online academic advising system was implemented in the fall semester 2013. An analysis of the 

effectiveness of the course selection process has been studied among 40 students from various levels (Freshman, 

Sophomore, Junior and Senior) and it shows more than 80% students course selection were without mistakes. The 

identified major problems are:  

 As all the available courses are listed to the students for selection, they may select courses which they prefer 

and may not register for some of the courses which has to be completed in the current semester as these courses 

may be the pre requisite courses for the next semester courses. 

 The selection of courses by the probation students were not up to the expectation, as majority of the courses 

selected were not helping them to come out of probation status. Due to this, the college decided to implement an 

academic advisor’s approval link for probation cases. 
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7. Conclusion 

Student course registration is an important as well as a trivial process and may encounter unnecessary 

graduation delays, if not done properly. The conventional advising process with faculty student face to face 

meeting to select the courses create inconvenience for both faculty and students. An online academic advising 

system to supplement the conventional advising process is presented in the paper which improves the academic 

advising process. This system will free the advisors from course selection process and advisors can spend more 

time to do better ‘Academic Advising’ than that of mere course selection. The effectiveness of this system can be 

improved by incorporating decision support concept into the course selection [4,5]. 

 
As this system is placed in the cloud, security is a concern. Sufficient measures should be taken to keep the data 

secure. 
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Abstracts 

To improve the process involved in the frequent pattern mining, studies are made on the traditional frequent pattern mining 

method such as Apriori and FP tree. Based on the study, an efficient algorithm is proposed in this paper with FP-Table 

representation which employs construction of tables. In the proposed algorithm, search is made from maximum co-occurring 

items for their frequencies with their support count, which reduces the time for mining the frequent item sets. 

 

Keywords:Data mining; Frequent itemsets;Apriori;FP-Growth. 

1. Introduction 

The most important concept of data mining is mining frequent patterns. Frequent pattern mining has been done 

in transaction databases, time series databases and many other kind of databases. Traditionally used algorithm for 

mining databases for frequent itemsets are Apriori algorithm and FP tree algorithm. In the proposed algorithm 

overcome of the disadvantages in the traditional algorithm is done. 

2. Apriori algorithm 

2.1. Overview 

Apriori [5] is a classical algorithm presented by Agrawal and Srikanth in 1993. It uses candidate keys for 

mining frequent item sets, which employs iterative approach on training set known as level wise search and many 

improvement techniques have been proposed such as hash-based technique, partitioning, transaction reduction, 

sampling and dynamic itemset counting. Vertical format algorithm [2] which is an improved algorithm of Apriori, 

reduces the candidate key based on the support count, fast algorithm using FP-Trees [1], enhancing efficiency by 

weighted frequent itemsets [3], closed constrained gradient mining [4], efficient frequent itemset mining 

algorithm[6], discovering frequent sub graphs[7], and many different frequent itemset mining algorithms [8]–[11]. 
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2.2. Property 

Apriori property states that all non-empty subsets of frequent itemset must also be frequent. By definition if the 

itemset I does not satisfy the minimum support count, min_sup, that is P(I)<min_sup then if an item X is added to 

the item set (i.e., I ∪ X) then I ∪X  is also not frequent and this property can be categorized as antimonotone. 

2.3. Algorithm weakness 

Apriori algorithm generates large candidate itemsets in the process of finding frequent itemsets. Candidate 

itemsets increase in proportion to the number of training dataset and to the length of the co-occurring itemsets. 

This results in the reduction of performance of the algorithm. For example if the item set L1–itemset has 5 itemsets 

and the candidate C2 generated from it will have 10 itemsets. 

 

This algorithm repeatedly scans database D, for the support count for every candidate itemsets. If the database is 

of large size naturally efficiency will be reduced. 

3. Frequent pattern growth algorithm 

3.1. Overview 

This algorithm finds frequent itemsets without candidate generation, which overcomes the weakness of apriori. 

It is also simply known as FP-growth. It follows a divide-and-conquer strategy which employs construction of a 

tree like structure based on the co-occurrence of each transaction training set T1 to Tn of transaction database, D. 

3.2. Algorithm advantages 

The FP-growth algorithm has advantages over the Apriori. 

 FP-growth algorithm doesn’t need to generate candidate itemsets.Highlight author and affiliation lines of 

affiliation 1 and copy this selection. 

 FP-growth algorithm doesn’t need to repeatedly scan the transition database D for its support count. 

 FP-growth algorithm transforms the difficulty of finding the large frequent patterns by searching for shorter 

once and concatenating at the prefix. 

 An alternative approach in FP-growth can be done when database, D is very large and unrealistic for a main 

memory based FP-tree construction, by partition the database into set of projected database and it is mined 

individually. 

3.3. Algorithm weakness 

In the process of finding frequent itemsets in the transaction database, D the algorithm generates all possible 

frequent patterns from 2 to n co-occurring itemsets with support count, which requires more efficiency which is not 

required. 
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4. Improved algorithm 

4.1. Brief overview 

Apriori and FP-growth algorithm follows horizontal data format that is (TID:itemset), where TID is a 

transaction-id and itemset is the items bought in a transaction of database, D. It can be also expressed in vertical 

format that is (item: TID_set), where item is the name of the item and TID_set is the set of transation-id. As 

mentioned above the Apriori scans repeatedly for support count which is a time consuming process and FP-growth 

algorithm finds all possible frequent  itemsets which is a unrequired effort. In this paper, a new algorithm is 

proposed to overcome the drawbacks of the Apriori and FP-growth algorithm in mining frequent item sets such 

that the performance and efficiency level increases. 

A new algorithm is proposed which follows horizontal format in mining frequent item sets. The new algorithm 

only needs to scan the database, D once. In the follow-up process of mining, co-occurring tables are developed and 

checked with the support count. We needn’t have to scan the database again. 

4.2. Algorithm benefits 

Benefits of the new algorithm of finding frequent itemset: It will able to find the frequent itemsets early from 

the transaction database, D which saves time. Each TID has k-itemsets which contains all information for finding 

the frequent itemsets so there is no need to scan repeatedly the database to calculate the support degree of (k+1)-

itemsets. 

4.3. Description of the algorithm 

First scan the database, D which derives the first frequent1 items table with their support count that is 

frequencies. In descending order sort the frequent items based on the support count, X1…Xn. Create a co-occurring 

table taking the column heads from Xn…X1 and for each row scan each transaction TID and fill the items 

corresponding to each column. The mining process is done by the frequent pattern by table representation.  

5. Frequent pattern by table representation 

5.1. Forming a FP-Table 

Form a frequent pattern table also known as FP-Table with column heads as items of Xn…X1 and form rows 

head from Xn…X2, number of multiples of row Xn is based on the number of items in the co-occuring table of 

column Xn and the row items of that Xn are the row items of corresponding TID neglecting ≥ Xn. which are filled 

in the respective columns of the FP-table. 

5.2. Mining the Frequent items from the FP-Table 

Scan the row head Xn having the maximum number of rows take it as, Y. Scan that any other identical row head 

Xn have the same Y and Y+1 items if yes, perform the intersection, ∩ operation and find frequent itemsets ≥ 

min_sup. If no decrement the value of Y by 1, that is Y=Y-1 and repeat the same process till Y <1. 
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5.3. Pseudo code 

Input: D, min_sup 

 Output: L, frequent items in D 

 Method: 

Step1. Co-occurring table is constructed as follows: 

a) First scan the database, D and derive F, the first set of frequent items with their support count. 

Sort the items in descending order list L based on the support count as, X1…Xn. 

b) Create a co-occurring table with items of Xn…X1 as the column heads, and fill each row TID of 

the table by scanning the TID and fill the items corresponding to the column. 

 

Step2. Creating the FP-Table is as follows: 

a) Create FP-Table with column heads as items of Xn…X1 and rows head from Xn…X2, number of 

multiples of row Xn is based on the number of items in the co-occuring table of column Xn The items of 

the row, Xn in the FP-Table are the items of TID, Y of each Xn, respectively neglecting ≥Xn. which are 

filled in the respective columns of the FP-table.  

 

Step3. Mining frequent itemset from the created FP-Table is as follows: 

a) Scan the row, Xn having maximum number of items, Y 

b) then iterate among row head Xn have the same Y and Y+1 items    

       { 

c) if yes 

  {  

   Perform the intersection,∩ operation   and find frequent itemsets ≥ min_sup. 

  } 

d) else if {  

  Set Y=Y-1 find the rows head Xn having Y items then iterate among the row heads of Xn if it 

  has Y and Y+1 elements.  

e) if yes { 

  perform the intersection,∩ operation and find frequent itemsets ≥ min_sup  

               } 

f) else if {  

  Set Y=Y-1 find the rows head Xn having Y items then iterate among the row heads of Xn if it has Y 

  and Y+1 elements. 

   } 

g) repeat till Y <1  

             } 

             } 

6. Algorithm example 

6.1. Structure Example Process of FP-Table 

a) As in Step 1. (a) with min_sup=2, scan the transaction database Table 1 and create a frequent 1 items, Table 2 

and sort in the descending order based on the support count. Assign items to X1…X5. 

b) As in Step 1. (b) create co-occurring table, Table 3 taking the column heads items in the order from X5…X1 

and for each row scan each  TID and fill the items corresponding to each column. 



Arun Gunalan B, Ramakrishnan G 

5  © Elsevier Publications 2014   

         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

c) As in Step 2 create FP-Table Table 4 with column heads as in the order of X5…X1  items. Take the items from 

X5…X2 in the co-occurring table, Table 3. First X5 item I5 column is taken and I5 occurs in two transactions, 

T100 and T800 so two rows with heads, I5 are created and the row itemsets are items of transactions, T100 and 

T800 respectively neglecting ≥ I5. 

d) Next X4 item I4 column is taken from Table 3 and I4 occurs in two transactions, T200 and T400 so two rows with 

heads, I4 are created and the row itemsets are items of transactions, T200 and T400 respectively neglecting  ≥ I4. 

e) Next X3 item I3 column is taken from Table 3 and I3 occurs in six transactions T300, T500  , T600  , T700  , T800  , 

and T900 so six rows with heads, I3 are created and the row itemsets are items of transactions, T300 , T500  , T600  

, T700  , T800  , and T900  respectively neglecting  ≥ I3. 

f) Next X2 item I1 column is taken from Table 3 and I1 occurs in four transactions, T100 , T400 , T800  and T900 

which are co-occurring so two rows with heads, I1 are created and the row itemsets are items of transactions, 

T100 , T400  , T800  and T900 respectively neglecting ≥ I1. 

g) Leave the last X1 item I2 column, as there is no set to be formed. 

h) As in Step 3 scan the FP-Table, Table 4 having maximum number of row itemsets, row I5 has the maximum 

items Y=3. Iterate among the rows of I5 having items Y=3, there is no such rows. Then scan for any other rows 

having elements Y=3 there are no such rows. 

i) Then decrement the value of Y by 1, which is Y=2, scan the rows having items Y=2, row I5 have such items, 

iterate among the rows I5 having items Y and Y+1, which is Y=2 and Y=3. Perform the intersection operation, 

∩ with the min_sup=2, and frequent itemset is found by intersecting which is { I5, I1, I2}=2.Then scan the 

Table 1. Transaction database 

TID List of items 

T100 I1, I2, I5 

T200 I2, I4 

T300 I2, I3 

T400 I1, I2, I4 

T500 I1, I3 

T600 I2, I3 

T700 I1, I3 

T800 I1, I2, I3, I5 

T900 I1, I2, I3 

 

Table 3. Co-occurring table 

TID I5 I4 I3 I1 I2 

T100  I5   I1 I2 

T200  I4   I2 

T300   I3  I2 

T400  I4  I1 I2 

T500   I3 I1  

T600   I3  I2 

T700   I3 I1  

T800 I5  I3 I1 I2 

T900   I3 I1 I2 

Table 2. Frequent1 items 

TID Items Number of 

occurrences 

X1 I1, I2, I5 7 

X2 I2, I4 6 

X3 I2, I3 6 

X4 I1, I2, I4 2 

X5 I1, I3 2 
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other rows with Y=2, row I4, have such items, iterate among rows I4 having items Y and then Y+1, which is 

Y=2 and Y=3, there is no other rows with Y=2.  

j) Then scan the rows having items Y=2, row I3 have such items, iterate among the rows I3 having items Y and 

then Y+1, which is Y=2 and Y=3. Perform the intersection operation, ∩ with the min_sup=2, and frequent 
itemset is found by intersecting is { I3, I1, I2}=2. Then scanning, no other rows have Y=2. 

k) Then the scanning the rows is pruned as frequent itemsets are found with value Y=2. 

7. Future work 

In the FP-Table algorithm method, for large database transactions, the co-occurring table created will be very 

large and is proportional to the creation of large FP-Table, by this more memory usage will be made. In the future, 

works on reducing the memory usage can be made.  

Appendix A. Abbreviation 

 D    – Database 

 TID    – Transition ID 

 L     – Frequent items  

 min_support   – Minimum support 

 FP-Table  – Frequent pattern table 
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Abstract: Indexing for large databases such as RDF has been a subject of intense research. As is well 

understood, index plays a pivotal role in speeding up data retrieval operations and query performance. 

Besides expediting search, an index can motivate new data-store schemes and technologies that can 

possibly revolutionize large data-analytics engine design, more often relevant to semantic web. Due to 

the proliferation of internet and the ease of creating and generating data on the fly - handling, storing 

and the subsequent semantic processing has proven to be a major bottleneck for the RDF data 

community. Handling data of such scale and magnitude requires a parallel approach as provided by the 

GPUs (Graphical processing units). In this paper, a new efficient and scalable index is proposed that 

uses the combination of B+ trees, hashing and sparse matrices. These data structures have an edge over 

others in terms of their implementation as a parallel algorithm using the CUDA (Compute Unified Device 

Architecture) framework meant to program massively parallel GPU multicores. So far, RDF data has 

been mostly implemented either as a RDBMS or as a non-native data-store. In both cases the sequential 

indexing strategy fails miserably with the scaling of the data-store. Parallel implementations of indices 

provide a suitable option for dealing with scalable and dynamically generated data over distributed 

networks. The crucial sparse matrix part of the proposed index is benchmarked against different CUDA 

memory implementations to derive optimal matrix processing options. The sparse matrix search is 

profiled using cudamemchk and visual profiler for identifying bottlenecks and inconsistencies in thread 

execution called thread divergence. Benchmark data provides promising results for a B+ tree based index 

coupled with hashing and sparse matrix implementations. 

Keywords: RDF, B+ tree, hashmap, sparse matrix, CUDA, GPU 

1. Introduction 

There are several initiatives to improve the situation and reducing the drawbacks of the current web. One 

of them is a Semantic Web, which is coined by the W3C founder Tim Berners-Lee in a Scientific 

American article that is describing the future of the Web [1]. The Semantic Web would give more 

structure and computer-understandable meaning as well as provide a common framework for data sharing 

across applications, enterprises, and communities. The core of the Semantic Web is built on the Resource 

Description Framework (RDF) data model [2] [3] [4]. An RDF store consists of a collection of 

statements, called triples, of the form (subject, predicate, and object) also known as (subject, property, 

and value), where subject and predicate are resource URIs and O is either a URI or a literal value. 

RDF storage has witnessed numerous research initiatives in varied domains. Despite the best efforts, a 

scalable, efficient and fast index has eluded researcher’s attention. A typical RDF data-store consist of 

billions of triples (a triple comprise Subject, Predicate & Object) with extensive and wide range of self- 

dependencies among the subject and the object field values. These results in recursive self joins with an 

added cost to the query optimizer [1]. Besides self-joins, unions and null values also create far greater 

performance related issues. There exist broadly two ways to deal with these issues: either to re-design the 

RDF data-store from scratch using a new setup for representing the triples along with the modified query 

engine design or to explore faster and more efficient indexing strategies that provide impeccable query 



processing times irrespective of scalability. This paper focuses on the second aspect related to a new 

index design.  

Since the volume of data (RDF-triples) is quite large, a typical index should at least be logarithmic in its 

time complexity. Many index designs have been suggested with most of them relying on B+ tree and 

hashing. In one of the suggested design [10], a forest of B+ tree is created that uses different 

combinations of s,p and o. The main drawback of this strategy lies in the complex queries resulting in 

slow data retrieval.  As the data-stores are getting bigger each passing day, a new distributed approach 

using Lucene that uses Map Reduce has been suggested [1]. The main advantage of this approach is the 

leveraging of the distributed load across different processor-cores. This highly speeds-up the indexing 

process but the issue of self-join remains.  Hexastore sextuple indexing [18] is another architectural 

design that suggest six-fold indexing based on different combinations of s,p,o. Though the search through 

the data-store takes place in constant time but dynamic updates are very slow. This architecture is quite 

suitable for static RDF tables but does not scale well with dynamic RDF data.  

In general multiple indexing [2][3] [4]has been a very widely researched option particularly for designing 

efficient hashes. Multiple indexes mask and moderate intricate complexities that arise out of a single-

index method. The main issue that works against a single index is that of transitive closure or subject-

object pair recursion. Besides, a single subject may map to multiple objects. These two observations are 

rectified when multiples indexes are considered. A case in point is that of multiple maps of a B+ tree that 

can be channelized to different positions on a hash map and that too in parallel, using multiple threads. 

This approach is applied and followed in this paper.  

2. Related Work 

 
In this section, we discuss the state of storing RDF data in Triple table, with an extended look at 

the property table approach and vertically partitioned approach. The RDF data stores in a single table 

which consists of three columns (S, P, O), and each triple has subject, predicate, and object respectively. 

This approach is called triples table approach [5]. The serious performance issue of this approach is all 

the triples stored in a single RDF table which requires expensive and complex self joins over the triples 

table as pointed out in [11, 12, and 13]. Thus, as queries become more complex the execution and time 

increase. In addition, it is exceeding the memory size and congestion of the RDF data sets. Nevertheless, 

this approach has been implemented by systems like Oracle [14], 3store [5], Redland [20], RDFStore [21] 

and rdfDB [22]. The research community later introduces an alternative solution for improving the triples 

table and minimize the number of self-joins issues. An alternative methodology to the previous is the 

property table approach [6]. 

 

The property approach deformalized the RDF table that stored in a flattened format. Furthermore, it is 

classified into two types which are property class table and clustered property table. The clustered table 

contains clustered of properties that tend to be defined together. Whereas the property class table exploits 

the type property of subjects to cluster similar sets if subject together in the same table [7]. The most 

important advantage for representing the property tables is that they can reduce subject-subject self joins 

of the triples table. However, this approach may not fit well the RDF data because of unstructured data 

and missing properties. In an interpretation, not all properties will be defined for all subjects and that 

perhaps led to many NULLs value which increases the overhead in the memory space. Another problem 



with the property table is the abundance of multi-valued attributes found in RDF data which cause further 

complexity and with combine data from several tables the issue of improving the performance of self-

joins queries maybe become poor. In summary, property tables are rarely used due to their complexity 

and inability to handle multi-valued attributes. However, this approach has been used by tools like 

Sesame [23], Jena2 [12], RDFSuite [24] and 4store [25]. 

 

Abadi et al. [7] proposed vertically partitioned approach as an alternative solution to the property table to 

speed up queries and minimize its limitations and using a fully decomposed storage model (DSM) [10]. In 

this approach, an RDF table is rewritten into n two-column tables, where n is the number of unique 

properties. Moreover, the first column is subject and the second is an object. One of the primary benefits 

of vertical partitioning is the support for rapid subject-subject joins. This feature is achieved by sorting 

the tables via subject as we mentioned above each binary table has subject and object columns. The tables 

being sorted by subject, one has a way to use fast merge joins to reconstruct information about multiple 

properties for subsets of subjects. The experiments in these papers [8] and [9] showed that the vertical 

partitioning approach also performs poorly for querying RDF data and slow insertion, because of the 

multi property tables.  In a spite, the vertical partitioning approach supports multi valued attributes and 

heterogeneous records. In addition, it is eliminating the subjects that don’t define a particular property. 

Clearly, it reduces the NULLs value through that elimination.  
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Abstracts 

Relay Selection in cooperative networks plays a vital role to increase the efficiency of the networks. If the selected relay is not 

the best relay then the end-to-end cooperative network will be in failure. In this proposed relay selection scheme threshold 

based relay selection is applied in the first-hop the source-to-relay link. From the destination best relay will be selected based 

on Output Threshold Multiple Relay Selection (OT-MRS) scheme [4]. If the relay selected by the source and destinations are 

different then the multi-relay transmission will takes place between the relays. Outage probability is derived over independent, 

non-identically distributed Rayleigh channels. Simulation results are presented to verify our theoretical analysis. 
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Abstracts 

Previous works show that active learning techniques greatly improve student performance in mathematics. In this work, we 

show how active learning technique can be combined with information and communications technology to teach topics in 

mathematics. We make use of a program that shows the graph of a function of two variables, as well as the contour map of the 

same function. This program helps us in designing lessons that stimulate visual and kinesthetic styles of learning. 

 

Keywords:Active Learning Technique; Visual, Auditory, Read/Write, Kinesthetic; Learning Modes; VARK; Functions of Two Variables; 

Contour Maps 

1. Introduction 

In the past two decades, several works have shown that the traditional lecture is a learner passive approach to 

teaching. Rather, an active and social approach is better suited for student learning [12, 13]. We see empirical 

research in various fields that implies an active learning approach is better. In [5, 11, 16], we see work on active 

learning integrated to computer systems, online learning, and information and communications technology (ICT) in 

general. [12] provides research on active learning applied by engineering faculty while [10] shows work on active 

learning in medicine education. Articles such as [3, 19] show the effects of active learning in student assessments. 

Many of these works are in the field of Science, Technology, Engineering, and Mathematics (STEM) [9]. 

Several work show how this technique has been applied to mathematics education in their respective schools, 

colleges, and universities [7, 13, 14]. Furthermore, many of these references show frequently used active learning 

techniques [6], from VARK (Visual, Auditory, Read/Write, Kinesthetic) [4] to techniques like Jeopardy [1] and 

other games. 

From all of these works, we see a common theme: the active learning technique can greatly improve 

mathematics education [7, 13, 14] and can be incorporated into the traditional lecture [2]. 

In this article, we want to explore active learning techniques in mathematics with the aid of ICT. Most cohorts 

of students involve all kinds of learners: visual, auditory, read/write, and kinesthetic (VARK). The auditory part of 
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the lesson is usually satisfied by the teacher’s discussion while the read/write part is satisfied by the notes the 

students copy and the exercises given by the teacher. In this work, we expound mainly on the visual and kinesthetic 

part of the lesson. Various software will come in handy for the visual learners. For graphs, we particularly use the 

3D Function Grapher and Contour Diagram Grapher Combo [8]. We will illustrate the technique using lessons 

from functions of two variables. For mathematical definitions, we will use [15] as our main reference. 

2. Using VK to teach functions of two variables 

2.1. Visual learning style 

Graphing functions of real numbers is fairly easy when the class is discussing functions of one variable 𝑓(𝑥). 
The teacher simply draws a Cartesian coordinate system on the two-dimensional board and can easily discuss 

graphs of functions. 

Difficulty arises when the teacher now wants to discuss functions of two variables, 𝑓(𝑥, 𝑦). Students usually are 

unable to visualize what is happening to the function when the teacher tries to graph a three-dimensional function 

in a two-dimensional space. 

A function 𝑓 of two variables is a rule that assigns to each ordered pair of real numbers (𝑥, 𝑦) in a set 𝐷 a 

unique real number denoted by 𝑓(𝑥, 𝑦). The set 𝐷 is the domain of 𝑓 and its range is the set of values that 𝑓 takes 

on, that is, {𝑓(𝑥, 𝑦): (𝑥, 𝑦) ∈ 𝐷}. Using this definition, we find students having difficulty in understanding the 

concept of the domain 𝐷 and the surface of the graph 𝑓(𝑥, 𝑦). A pictorial representation such as Fig 1(a), taken 

from [15], tremendously helps in understanding the concept of functions of two variables. Using this picture, we 

can show where the domain 𝐷 is. We can explain that for every point (𝑥, 𝑦, 0) in the domain, a corresponding point (𝑥, 𝑦, 𝑓(𝑥, 𝑦)) can be found in the surface of the graph. The point (𝑥, 𝑦, 𝑓(𝑥, 𝑦)) has height 𝑓(𝑥, 𝑦) from the 

surface of the domain 𝐷. 

The next challenge is to visualize graphs of particular functions of two variables. To visualize, we make use of 

graphing software and use common examples of functions of two variables. A graphing software we have been 

using is 3D Function Grapher [8] whose control screen is shown in Fig 1(b). Here, one can simply enter the 

function in the textbox labeled 𝑧 = and click the graph button. Furthermore, the shape of the graph can be explored 

by changing the domain and range of the figure (xmin, xmax, ymin, ymax) and by rotating the graph. 

 

a b

 

Fig. 1. (a) A pictorial representation of a graph of 𝑓(𝑥, 𝑦) [15]; (b) the working screen of 3D Function Grapher [8]. 

To illustrate the technique, let us consider the function 𝑓(𝑥, 𝑦) = √16 − 𝑥2 − 𝑦2. At this point, the students are 

informed that the expression inside the radical symbol must be greater than or equal to 0. This restricts the domain 



Laigo, Bhatti, GebreYohannes 

3  © Elsevier Publications 2014   

of the function to 16 − 𝑥2 − 𝑦2 ≥ 0 or 𝑥2 + 𝑦2 ≤ 16. The domain is the interior of the circle centered at the 

origin and radius 4. Afterwards, teachers usually just conclude that the graph of the function is a hemisphere, or 

half of a sphere. However, students will not be able to visualize it immediately. Using [8], we can graph the said 

function and various views are shown in Fig 2. Here, we can now see that the graph of the function is indeed a 

hemisphere. The teacher can point out that zmax is 4, giving the maximum value of the graph to be 4. This implies 

that the range of the function is 0 ≤ 𝑧 ≤ 4. 

 

a b

 

Fig. 2. Various views of the graph of 𝑓(𝑥, 𝑦) = √16 − 𝑥2 − 𝑦2. 

Next, we consider the function 𝑓(𝑥, 𝑦) = sin(𝑥 + 𝑦). We know that the graph of a sine function of a single 

variable is a periodic curve, repeating itself after a certain period. For example, the graph of 𝑓(𝑥) = sin 𝑥 is a 

curve that repeats itself after a period of 2𝜋. A teacher can easily illustrate this on the board. However, the students 

may not know if these properties are preserved in graphs of functions of two variables; and if preserved, these 

properties may be difficult to imagine in three-dimension as well. To help us, we can graph 𝑓(𝑥, 𝑦) = sin(𝑥 + 𝑦) 
using [8] and shown in Fig 3(a). Here, students can conclude that the graph is now a surface, not a curve, as seen in 

Fig 3(b). However, in some views, it may look like a curve. Furthermore, we can still see the periodicity of the 

function as parts of the surface are repeated over a particular interval, shown in Fig 3(c). Students can change the 

range of the figure (xmin, xmax, ymin, ymax) and use the rotate button of [8] to observe the periodicity of the sine 

function of two variables. 

 

a b c

 

Fig. 3. Various views of the graph of 𝑓(𝑥, 𝑦) = sin(𝑥 + 𝑦). 
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2.2. Kinesthetic learning style 

In discussing applications of functions in two variables, a teacher may discuss various applications of contour 

maps. A contour map is a set of contour lines in the Cartesian coordinate system. A contour line is a set of points 

of constant elevation, i.e., the contour lines of a function of two variables 𝑓(𝑥, 𝑦) are the curves with equations 𝑓(𝑥, 𝑦) = 𝑘, where 𝑘 is a constant in the range of 𝑓. The graphing package in [8] also gives the contour maps of a 

given function. Fig 4(a) shows the working screen of the Contour Diagram Grapher [8]. 

Fig 4(b) shows the contour map of the function 𝑓(𝑥, 𝑦) = √16 − 𝑥2 − 𝑦2 while Fig 4(c) shows the contour 

map of the function 𝑓(𝑥, 𝑦) = sin(𝑥 + 𝑦) , the two functions that we have been discussing above. In both 

instances, students can see various properties of the functions. 

Texts such as [15] lists various applications of contour maps, such as topographic maps of mountainous regions, 

isothermal curves (regions of the same temperature), and isobars (regions of the same atmospheric pressure). For 

example, Fig 4(b) shows that the contour map of the function 𝑓(𝑥, 𝑦) = √16 − 𝑥2 − 𝑦2  is a set of concentric 

circles centered at the origin, with the biggest circle having radius 4. A teacher may discuss real life applications of 

this kind of contour map. A hill with perfect cone shape may have a topographic map such as seen in Fig 4(b). In 

real life however, topographic maps look very different. The class can then continue to discuss what a real 

topographic map would look like. 

 

a

b c

 

Fig. 4. (a) the working screen of Contour Diagram Grapher [8]; (b) contour map of 𝑓(𝑥, 𝑦) = √16 − 𝑥2 − 𝑦2; (c) contour map of 𝑓(𝑥, 𝑦) =sin(𝑥 + 𝑦). 
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3. Conclusion and Outlook 

In this short note, we have shown a way to incorporate active learning techniques, particularly visual and 

kinesthetic, in teaching math. We have used software to teach graphs of functions of two variables and applied the 

concept to contour maps. When used in class, it was estimated that all learners understood the concepts presented. 

The active learning technique is useful in many topics in mathematics; educators just need to consciously 

incorporate this in their teaching strategies. In a module taught by one of the authors, active learning was 

consistently used in teaching, and the module’s passing rate increased from 65% in the previous semester to 86% 

in the current semester. 

Data from the usage of this technique is currently limited. Thus, outlook includes a more conscious effort in 

incorporating this technique in various lessons and modules. Once done, student results can be analyzed if learning 

improvement has occurred. 
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Abstracts 

Information technology (IT) is playing a major role globally in various sectors. Wang (2003) stresses the importance of IT 

solutions in teaching and learning which is required to develop student’s skills by using more modern, efficient and effective 

methods such as e-learning technology solutions in the universities. Recently e-learning is one of IT tools which has emerged 

very strongly in the educational sector and specifically in the higher education. Yet, e-learning technology solutions offered to 

universities suffer from high cost and quality problems and hence lack acceptance.  This paper will address the factors affecting 

successful acceptance of e-learning technology solutions offered to Universities in Oman from a student’s perspective. The 

question addressed in this study is: what are the factors that can potentially affect the acceptance of e-learning in the universities 

in Oman. 

 

Keywords:e-learning; 

1.0 Introduction 

A strong educational system is important in every country because it can significantly support the 

economy through efficient educational services. Changes in the educational system can play a major role in 

boosting the economy and hence keep up with globalization movement. 

This means that Universities in Oman needs to rethink their educational plans on how to offer efficient 

educational services by improving their electronic learning (e-learning) solutions. 

This paper will address the question: what are the factors that can potentially affect the acceptance of e-

learning in the universities in Oman 

 

 

2.0 Background 
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The e-learning acceptance in most Universities globally is becoming very important. Yet, the Omani 

educational system is still far behind in making significant changes in the use of e-learning. Hence, the cost 

of delivering educational services is increasing comparing to the low quality of delivery.  

This reluctance by the Omani educational service providers suggests that decision makers lack the 

knowledge about the e-learning acceptance in the higher educational sector in Oman. This study will inform 

decision makers about the Omani University experience in the e-learning acceptance. Insights will be 

provided to educational service provides of the consequences of ignoring this important part of information 

technology in the higher educational system in Oman.  

 

3.0 E-learning Acceptance 

The e-learning acceptance is defined by many authors (Dillon and Morris, 1996; Clark and Maye, 2011) 

as an educational services offered through modern electronic channels to support individual learning 

process or organizational performance goals. This means that understanding e-learning acceptance is very 

important for the Omani Universities and hence changes in plans is required if Omani Universities need to 

position their Organization strategically in the global economy. 

Despite the fact that e-learning acceptance is growing rapidly worldwide, Omani Universities are yet far 

behind to implement fully e-learning technology solutions. In order to answer the question raised above, 

four existing research frameworks were explored namely: (1) the Theory of Reasoned Action (TRA); (2) the 

Theory of Planned Behavior (TPB); (3) the Technology Acceptance Model (TAM) and (4) Diffusion of 

Innovations. 

 

 

3.1 The Theory of Reasoned Action (TRA) 

The Theory of Reasoned Action was developed by Fishbein and Ajzen in 1975 (1975). To support validity 

and reliability Ajzen and Fishbein (1980) refined their model with empirical evidence. They postulated that 

individual’s behavioural intention (BI) is the major determinant of behavior and hence their attitude and 

subjective norm are therefore mediated through Behavioral Intension (BI). 

 

3.2 The Theory of Planned Behavior (TPB) 

Ajzen (1991) noticed some problems with the Theory of Reasoned Action, that it was based on the 

assumption that a person’s volitional was under his/her control. He modified his model and called it as the 

Theory of Planned Behavior. In this new model he added another construct called Perceived Behavioral 

Control, and referred it as an individual’s perception of the “… presence or absence of requisite resources 
and opportunities” (Ajzen and Madden 1986:457) which is required to perform the specific behavior. 

 

3.3 The Technology Acceptance Model (TAM) 

TAM is a theoretical model that was developed by Davis (1986:7) to assess the effect of system 

characteristics on user acceptance. Similar to the TRA, TAM postulates that a computer user generally acts 

quite rational and uses information in a systematic manner to decide whether to accept, or not to accept the 

technology. Davis identified three major determinants of TAM namely: perceived usefulness, perceived ease 

and behavioral intention to explain computer technology usage. 

 

3.4 The Diffusion of Innovations (DI) 

Rogers (1995) describes the diffusion of innovations theory as: “… the process by which an innovation is 
communicated through certain channels over time among the members of social systems. He suggests five 

innovation characteristics to measure the rate of diffusion of innovation namely: (1) relative advantage (2) 
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compatibility; (3) complexity; (4) trialability; and (5) observability. Rogers postulates that the adoption of 

innovations is influenced by these five perceived characteristics to explain the rate of technology adoption. 

 

3.5 Review of Literature Summary 

In summary, several studies (Hassan M. Selim, 2007; Hong et al., 2003; Poon et al., 2004) highlighted the 

importance of students’ and instructors’ characteristics; organization’s information technology 

infrastructure and organization’s technical support. 

In this study, four factors of e-learning acceptance were identified in the literature review (Davis, 1989; 

Lim, Hong & Tan, 2008) namely: perceived ease of use (PEOU), perceived usefulness (PU), and two more 

factors were included from previous studies (Hassan M. Selim, 2007; Hong et al., 2003; Poon et al., 2004) 

namely: perceived organization’s information technology infrastructure (POITI), and perceived 

organization’s technical support (PUTS). Several sub issues were also identified in each of these factors. 

These four perceptions were explored from the perspective of students as we assume here students are the 

target and will be jointly examined to answer the question: what are the factors that can potentially affect 

the acceptance of e-learning in the universities in Oman. 

 

4.0 Facts Analysis:   

In order to address the question raised above: what are the factors that can potentially affect the 

acceptance of e-learning in the universities in Oman, a semi-structure interview was carried out with 30 

students from different degree levels in one of the Universities in Oman.  

Facts was collected through these semi-structured interviews including available internal and public 

reports. Issues related to e-learning were introduced to participants to think and elaborate effectively on 

their responses.  

Their elaborated responses were analyzed using NVIVO qualitative research software organize, sort and 

code any emerging themes suggested by (Strauss and Corbin 1990; Miles and Huberman 1994). This 

qualitative analysis enable us to explore major patterns and gain deep understanding of the e-learning 

acceptance in Oman.   

 

5.0 Findings and Conclusions 

In an attempt to answer the question raised above, the findings explored the four major issues of e-

learning acceptance in the Omani Universities. Participants highlighted the importance of these explored 

major issues of e-learning acceptance in the Omani Universities. 

This study enable us to understand deep students’ perceptions of e-learning acceptance based on four 

major issues namely: perceived ease of use (PEOU), perceived usefulness (PU), perceived organization’s 
information technology infrastructure (POITI), and perceived organization’s technical support (PUTS). 

These findings were congruent with most studies in the e-learning acceptance (Davis, 1989; Hassan M. 

Selim, 2007). However, these findings can’t be generalized and hence more studies are required to broaden 

our knowledge in the area of e-learning acceptance. 
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Abstracts 

In this paper we reviewed and studied all the recommender systems till date developed for the learning content 

management systems. Both types of recommender systems structured and non-structured are analyzed and all the 

recommender systems based on user access also reviewed in the paper. Attempt is made to propose the system for 

reducing the sparsity in the recommendation systems. Content based recommendation systems are studied in detail 

and comparison is made in the paper. A framework is proposed in the paper for the recommender system. Natured 

inspired soft computing algorithms are suggested for the recommender system.  

 

Keywords:recommender systems, learning objects, nature inspired algorithms,web –based educational systems 

Introduction  

The demand for ubiquitous learning environments by the learner communities at various levels of 

education have enhanced the research in the domain of web-based educational systems has grown 

exponentially in the last years [3]. Learning systems can be designed based on recommendations  

Recommender systems, Semantic web-based information filtering system that takes the inputs from 

learner profiles  and then aggregates the inputs to provide recommendations for the learners in their 

learning objects and  service selection choices. Recommender systems [1, 2] are information 

extraction systems that can filter unseen information and can predict whether a user would like a 

given item.  

 

Given a new item, recommender systems can predict whether a user would be this item or not, based 

on the user preferences (likes—positive examples, and dislikes— negative examples), observed 

behavior, and information 
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Learner groups often depend on recommendations that fit the group’s learning preferences and 

knowledge levels. [19] Recommender based Learning management systems looks for the particular 

group‘s learning patterns and assist the learners in fetching the best suited learning materials for their 

learning requirements. 

Data used in designing the recommender systems can be of two types  

 Structured  ratings/rankings 

 Unstructured  textual comments 

 

Types of Recommender System 

 Single user recommender systems 

 Group recommender systems 

 

Design of Recommender Systems -Two main approaches for recommendation systems can be taken 

based on Collaborative filtering [11,12,13], which is based on learner’s profiles or /view/rating data 

collected.  

Collectively deriving user learning object profiling, which uses this knowledge for learning objects  

recommendations. The techniques include learner rating matrix, kNN, correlation. 

 

First, characteristics of a learner are profiled, and then the content-based individual learner profiles are 

built.  

 

Recommendations are made if there are similarities found in the item characteristics 

Techniques include soft computing techniques like decision trees, ANN, Bayesian classifiers or we can 

use nature inspired recommender techniques.  

 

Disadvantage of these types of recommender techniques is it requires huge amount of historic data. 

Content filtering is based on specifications/characteristics of learning objects (not just their ratings). 

 

 

2. Design of Recommender Systems 
Recommender systems are designed for a variety of tasks that require clustering items of similar interest 

with learners in a learner group in way that allows similarity matching to rank items in the recommender 

system based on their similarity indices [5] 
 

Most algorithms like the K-nearest neighbor or the Pearson’s correlation coefficient or the cosine distance and 

recently nature inspired algorithms have been used to devise the similarity of these items to cluster them and 

assemble them for user-related The majority of recommender systems  use the  distance calculation methods 

such as Pearson correlation, cosine vector similarity, adjusted cosine, vector similarity, mean-squared 

difference and Spearman correlation to evaluate the similarity of existing items [8] 

 

3. Collaborative Recommendation 

In certain domains the CF based recommendation system depends in user behavior, user characteristics   and 

their activity logs or background [3]. 
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CF has been developed and improved over the past decade to the point where a wide variety of algorithms 

exist to generate recommendations [1]. They can be classified into two groups: memory-based and model-

based. A recommender predicts the next recommender item for the user. This prediction is based on memory-

based CF .It uses a similarity measure between pairs of users to build a prediction, typically through a 

weighted average. The chosen similarity measure determines the accuracy of the prediction. 

 

3.1. Reducing the sparsity problem 
 

CF based personalized recommendation algorithm works on the parameters of user attribute data and the item 

attribute data as discussed in [9]. Recommendations are generated by the values of similarity in user ratings 

and user preference and other characteristic similarity ratings. 

 

The hybrid CF method employs the user attribute and item attribute, this can alleviate the sparsity issue in the 

recommender systems.[9]Such consistency between two users is then employed as a trust metric in 

collaborative filtering methods that select neighbors based on the metric. Only a small number of neighbors is 

required to stabilize the recommendation quality. Recommendation quality is also very good.  

Furthermore, trust (consistency) propagation reduces the severity of the sparsity problem intrinsic to 

collaborative filtering methods. [10] 

 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

Figure 1 – Framework for Recommender based Learning Management Systems 
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4. Content-Based Recommendation 

A CB based Learning management System uses learning material and it has semantic similarity between 

them. The user ratings derived from earlier interactions of the learner with the system are stored for 

evaluating the learning object or objects with which the learner has interacted. A weight is assigned to 

the Learning object on the basis of these ratings. A content-based recommendation method seeks 

learning objects that can be grouped under already evaluated learning objects depending on the 

characteristics of these learning products. [13,14] 

The usefulness of others’ experiences often depends on the recommender’s personality and task. If there 

are no other users similar to them, making use of user profile can be an answer. 

4.1 Visualization of  Recommendation 

Recently the focus on motivation to use recommender systems has resulted in the following desired 

characteristics for these recommender systems. Users need to be developing trust in the system to   try 

the recommendations and depend on the ratings for future searches. 

 

User’s preference for detailed information in the recommendations suggested to them. As these lead the 

way to informed decision making, and use the explanations to help make decisions pertaining them to 

choose the ideal item that match the learning preference analogous to the ecommerce discussed in [18]. 

Further, users feel the explanations help them understand the recommendations better, and make choices 

that better fit their current mood or interests. [17] provide a more detailed review of research on 

explanations in recommender systems.  

 

Research in this domain is now dealing with enhancing the abilities of recommender systems in 

important decision-making activities and the importance of visualization of these explanations for 

improving the dependability and scrutability of these systems. 

4.2. Hybrid Recommendation Approaches 

Recommender systems apply machine learning and data mining techniques for filtering unseen 

information and can predict the fit between the users’ preferences and the learning content. In Tertiary 

education, the learning process can be tedious in spite of the availability of several online research 

databases, e-book collection [16]. The challenge is in integrating the contents of all learning resources 

into a single learning channel capable of administering a learning path to learners of a particular module. 
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 Table 1 Comparison of E-Learning Recommender Approaches 

 Approach(es) Benefit(s)        Limitation(s) 

Content-based filtering  

 

 

No domain information 

required  

 

cold-start, over 

specialization  

Collaborative filtering  

 

No domain information 

required  

 

cold-start, sparsity 

     Hybrid filtering  

 

Improve item-user 

 

Slow Performance, 

Time 

 

   

5. Recommender Systems based on Nature Inspired Algorithms  
Recent research on recommender systems is based on several nature inspired algorithms. 

Swarm intelligence is the basis of understanding the collective learning styles /preferences of 

learners with approximate similarity in learning.  [19] discusses the reliability of using this 

method to create adaptable learning environments for, which can provide an impressive level of 

adaptability for other identical learners in this sort of dynamic learning environment. [25] 

Discusses a swarm based approach to recommending learning scenarios in learning 

environments.. Style-based ant colony system is an extension of the ant colony system, and the 

learning path problem is described. In [26] the authors discuss the creation of improved learner 

communities based on the concept of ant colony system to create an optimal composition of 

learning groups.Table 2 lists some of the modern recommender systems in the domains of 

archiving,software application, learning and software application development. 

Table 2 Examples of Modern Recommender Systems 

System Name Year            Domain 

X-Learn [1] 2007  

.     

-Learning 

 

Moners [20] 

 

The CYCLADES system [21] 

 

 

Multifunctional  Integrated Learning 

Environment.[22] 

 

Community commands[23] 

 

ANTSREC [24] 

 

2007    

 

 

 

2007 

 

 

 

 

2008 

 

 

 

 

2011 

 

 

2013 

 

 

Mobile News 

Recommender 

System 

Digital Archives 

Recommender 

Sysem 

Recommender 

for Integrated 

Learning  

Environment 

Command 

recommender for 

software 

applications 

 

Semantic 

recommender for 

E-commerce 
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Conclusion  

 In this paper we found the Gaps in recommender system design and we suggested various solution 
forthe same. One possible solution is to provide explanations that give users confidence to act on the 
recommendation. Comparison of E-Learning Recommender Approaches are studied in the paper  and 
reviwed. All the reommender systems are reviewed and comparison is made for all of them. Still this 
work is to be extended and to be tested on the real test bench.  
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Abstracts 

ICTs are one of the driving forces for the growth and development in the current global scenario. This paper is aimed to explore 

the ICT progression in the Sultanate of Oman towards its journey to digital Oman. The researcher is interested to know the state 

of ICT development using Trend analysis with 2 select parameters during 2008 -2012. The parameters selected are Society & 

Human capital development and National Infrastructure development, which are the key enablers to transform a traditional 

society into digital society. The conclusions drawn from the analysis indicate that there is significant progress in ICT 

development during investigated period.  

 

Keywords:ICT development;Trend analysis;Sultanate of Oman 

1. Introduction 

It is known fact that ICT’s are playing vital role in globalisation by facilitating flow of information, investments, 

human capital and technology.  They have aided in creating significant socio-economic development in many 

countries by transforming governments, business organisations and markets and empowered individuals and 

communities through learning and knowledge sharing. 

 

 International organisations such as the World Bank, International Telecommunication Organisation and 

International Monetary Fund have been pushing developing countries to invest in ICT infrastructure under the 

assumption that ICT’s are essential for sustainable socio-economic growth in the key areas such as governance, 

education, health, business and commerce etc.[8] [10] Since, early 1990’s many developing countries have taken 

initiatives for the inception and development of ICT Sector and Sultanate of Oman is no exception.[10] 

 

There is no doubt that ICTs are one of the driving forces for the growth and development, most of the developed 

countries has achieved overall economic growth with the contribution of ICT Industry [2] [3]. Apart from the 

developed economies, some emerging economies such as Singapore and Ireland resulted significant growth with 

the implementation of ICT’s in their policies [4], still some developing countries are struggling. There has been 

adequate literature that discusses the factors that influence the growth and development of ICT such as digital 

literacy, community readiness to use and adopt, awareness, accessibility, availability, affordability, ICT skills, 
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investments in infrastructure, policies, security and privacy, purpose, trust and confidence, age, gender, income, 

occupation and geographic dispersion etc. [9]  

 

Some researches carried out on ICT implementation and diffusion in Oman depicted that there is no evidence of 

much progress until 2008, especially in the areas of e-government, infrastructure development; awareness and 

availability of the services etc. Emphasis was made on lack of ICT skills, community readiness and access to and 

use of services [9]. Hence, the main focus of this paper is to know the progression of ICT development in Oman 

from 2008 to 2012 with select parameters. The objectives of the study are--- 

 

 To review the literature of ICT development in general 

 To review the ICT development in Oman in general 

 Trend analysis of 2 select indicators to know the state of ICT development in Oman 

As such no research has been taken up in this context; the aim of the study is to fill up the gap in literature rather 

than making any generalizations. Hence, the nature of the study is exploratory and seeks a new perspective of the 

subject under study that had received little attention and not been widely investigated. The data acquired for the 

study is secondary in nature and it was collected from the reports of International Telecommunications Union 

entitled “Measuring Information Society” from 2008-2012, annual reports of Information Technology Authority of 

Oman from 2007 - 2012, Journals, books and newspapers etc. To project and elucidate the state of ICT 

development in Oman, 2 indicators has been selected for the study namely Society/community and human capital 

development and National ICT Infrastructure. The criteria for the selection of the above parameters are: globally 

accepted benchmarks and availability of data for the investigated period. To draw some informative conclusions, 

Trend analysis technique was opted to analyse the data. This paper elucidates the commitment of Sultanate’s 

transformation towards digital Oman or e.oman. The results of the study may help in understanding the efforts 

taken by the Oman in developing the digital society. 

 

ICT development Indicators –Globally 

The UN Economic and Social Council have developed a core list of ICT indicators and it is approved by all the 

membership countries for ICT measurement. The list was officially launched as Core ICT Indicators in the year 

2005 with 41 core indicators covering ICT infrastructure and access; access to and use of ICT by households and 

individuals; use of ICT by businesses; the ICT sector and trade in ICT goods [12]. The core list was revised in 

2009 and 2011 and new indicators were included on measuring ICT in education and e-government respectively 

and the number in core list have increased to 53 indicators. In addition they have identified several key areas such 

as ICTs in health, language diversity, online content and connecting public institutions such as museums, libraries 

and research centres to be included in the core list. [12] 

 

ICTs are development enablers if they are applied and used appropriately. The general ICT development indicators 

to measure an information society were broadly featured as two indices:  ICT Development index (IDI) and ICT 

Price Basket (IPB) by the International Telecommunication Union in its report entitled “Measuring information 

society”. [13]  

 

ICT development Index (IDI): It is a benchmark which ranks countries performance with regards to 11 indicators 

covering ICT access, use and skills, which represents the access to the infrastructure and community skills to use 

the IT enabled services. It has been constructed to measure the ICT developments over time among 152 countries 

and compare the progress made during the past ten years.[13] 

 

ICT Price Basket (IPB) tracks and compares the cost and affordability of services. It is also a composite index 

consists of three distinct prices: fixed-telephone, mobile-cellular and   broadband services and calculated as a 

percentage of countries gross national per capita income and ranks across 165 countries. [13] 
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As per the recent report of ITU entitled “World in 2013-ICT facts and figures”  the mobile cellular subscriptions 

approached to 6.8 billion which are almost equal to the global population figures; over 2.7 billion people are using 

internet; 41% of the households are connected to the internet , which corresponds to 750 million of the world 

population; fixed broadband services of 95 countries including 48 developing countries have reached the 

Broadband Commission’s target of offering services at below 5% or less than the Gross National Income per 

capita; a 40% growth was witnessed in mobile broadband subscriptions from 2007 to 2013 and the subscriptions 

were doubled across the developing world in the last three years; mobile broadband services cost is considerably 

lesser than the fixed broadband services in developing countries and in contrary they are much more expensive 

when compared with developed countries, the prices are highly affordable in Europe and unaffordable in Africa, 

the post-paid-hand set based services are affordable in Arab States.[11] 

 

The above mentioned facts and figures indicate that there is a significant growth in ICT uptake globally. 

 

ICT development in the Sultanate of Oman 
One of the key missions of the Economic Vision 2020 is transforming Oman into Digital Oman. To reduce the 

dependency on oil sector and to diversify & expand the economy to make it to be part of the global village, the 

National Information Technology Committee (NITC) was established in the year 1988 and subsequently an IT 

Executive Committee was formed in 2003 to look after the Oman’s IT sector. In line with the Vision 2020, the 

emphasis was also given in the seventh five year plan (2006-2010) for the development of IT sector. Later on the 

Information Technology Authority was established on 31
st
 May, 2006 by the Royal decree No 52/2006 for the 

effective implementation of Digital Oman or now e.oman Strategy with a vision to provide enhanced public 

services, establish national ICT infrastructure and community development. [14] 

 

The general aims or indicators of ICT in Oman are society & human capital development; enhance government 

performance; national infrastructure development; ICT industry development; development of standards, polices, 

procedures and regulations; awareness; security & privacy and global ranking etc. [14] 

 

From the above mentioned indicators Society & Human capital development and National infrastructure 

development were selected for the study to provide an insight into the state of ICT development in Oman using 

trend analysis. Qingxuan Meng and MingZhi Li pointed out that ample investment in ICT infrastructure and ICT 

knowledge know-how are the key driving forces for the development of ICT Industry in an economy[1] [3]. 

Parameters like age, gender and lifestyle will also play a vital role in the adoption of ICT [5]. A high level of 

human capital development, standards and polices at national level and community awareness will drive to 

substantial growth of the economy [8]. 

 

Trend Analysis  
Trend analysis is a practice of collecting information and attempting to spot a pattern or trend in the information to 

analyse and draw informative conclusions. It refers to techniques for extracting underlying patterns of behaviour in 

a time series. 

 

1. Society and Human capital development: Human capital development is pivotal to real development. 

Thus, it is one of the key pillars for the successful and effective Implementation of e.Oman strategy. The 

main objective is to enhance the digital literacy of the community and its readiness to access and produce 

the e-services. ITA has launched a National IT Training & Awareness Initiative (NITTA) with several 

programmes such as Government IT Training & Certification        (GITTC), Community IT Training, 

Specialised IT Training and National PC Initiative. The first two initiatives that are Government IT 

Training & Certification and Community IT Training were considered for the study. 
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Government IT Training & Certification (GITTC): This is a major project initiated in the year 2009 to 

train and build the IT skills of the government employees to offer effective e-services. 

  

Community IT Training: This project was launched in 2009 and aims to minimise the digital illiteracy 

and enhance the abilities of the citizens in handling technology, access digital services and to create job 

opportunities for Omani youth. 

 

 
 

Source: Conducted by the author based on data [14] 

 

In the above chart series 1 and 2 represents No of government employees and citizens trained respectively. 

Approximately 60,000 government employees got benefitted through the GITTC initiative and 918 citizens were 

trained in the year 2009 and the number increased to approximately 37,200 by the end of the year 2012. [14] 

The above figures and graph represents that the society & human capital development initiatives were effectively 

implemented to achieve the key objectives of digital Oman strategy that are enhanced e-government services and 

knowledge-based society. 

 

2. National Infrastructure development: In order to transform the Sultanate of Oman into a sustainable 

knowledge society several infrastructure projects were initiated by the ITA such as Omanuna (Official e-

Government Services Portal), Public Key Infrastructure Technology (PKI), Central call Center, Kiosks, Oman 

Government Network, e-Payment Gateway, Donations Portal for Charitable Organisations and National Data 

Center. Oman Government Network and e-Payment Gateway were considered for the study. 

 

Oman Government Network: OGN is a national level communication infrastructure that connects all 

government agencies and their sites & services into one large countrywide network. 
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Source: Conducted by the author based on data [14] 

It was launched in 2007 with 121 interlinked sites of 24 organisations and gradually increased to 697 sites that are 

interlinked to almost all government organisations. The above graph depicts that due to the increased number of 

interlinked government sites, the government organisations reach wider spectrum of the community in order to 

provide e-services[14]. 

 

e-Payment Gateway: It was launched in 2009. It facilitates the e-transactions in the Sultanate under an integrated 

set of rules and laws to ensure security & protection of transactions. The e-Payment gateway facilitates the delivery 

of e services and e-commerce by the public and private sector respectively. 

 

 
Source: Conducted by the author based on data [14] 
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It is observed from the above graph that the number of transactions carried through the e-Payment Gateway has 

increased twofold from its inception.[14]  

 

Conclusions 

1. E-government is the pivotal element which enables the transformation of a traditional society into digital 

society. IT work force capability is one of the key challenges for the successful implementation of e-

government [6]. Since enhanced e-services is the main objective of Oman, there is a need to build the ICT 

skills of the work force and it is evident from the above analysis that the Sultanate is succeeding in 

enhancing  the ICT skills of its government employees to render high quality services to its community. 

2. Community readiness to access, use and adopt digital technology and digital services is the key success 

factor for ICT development. In view to this Sultanate is progressing in building its community capacity by 

providing training through Community Knowledge Centers to the citizens without which the 

transformation of digital society is not possible. 

3. Developing strong National IT Infrastructure can be considered as one of the mile stones that Oman has 

achieved in its transformation process.  

4. The increased number of e-transactions through e-Payment Gateway resembles the increased usage of 

ICT and the trust & confidence of community on IT enabled services in the Sultanate of Oman. 

  

With the above analysis and findings it can be concluded that there is significant progress in the ICT development 

in the Sultanate of Oman during investigated period.   
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Abstract 

 

Human Resource Management is one of the most important managerial disciplines in today’s organizational 

management. Some companies even prefer to choose a CEO with human resource management experience and 

knowledge to run the whole business. The essence of it is to put the right person in the right place. But that’s not 

all. Human resource management has expanded to include a lot of complicated tasks and measures in order to 

insure a smooth working environment and an efficient and ever ready workforce.  

ICT offers great solutions to human resource management needs. These solutions titled “HRMS” or human 

resource information systems comes in different packages that offers diverse functionalities that can be adjusted to 

suit every business needs. Human resource management systems have even become the backbone of any 

organization’s human resource management system. 

 

This paper is going to discuss recent trends in HRMs and will go through the recent focuses of human resource 

management systems in more detail. And how can companies choose what type of HRMS to invest in for future 

advantage. 

 

Keywords:HRMS; HRIS; Cloud; Simulation; Intelligence; Human Resource Management. 

1. Introduction to HRMS 

Human Resource Management Systems (HRMS) are the intersection point between human resource 

management and ICT. HRMS is a key tool in today’s modern organizations that enables manager to perform 
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human resource management tasks much easier, more efficiently and more accurately. The system is used to 

acquire, store, change, analyze, and retrieve information about an organization’s human resources. A typical 

HRMS will include functions such as payroll, appraisal module, work time, recruiting, and benefits administration. 

2. Recent trends in HRMS 

There are many major developers of HRIS. They provide HRIS solutions for organizations that need a new 

system or for others who might only need upgrades and updates to their existing systems. Examples of HRIS 

developers are SAP, People Soft, Human Resource Microsystems, Oracle – HRMS, Vintage HRA, and others [3]. 

3. Functionality 

 SAP – HR: SAP provides Human Capital Management (HCM) for businesses which is an all in one HRMS 

solution. SAP also provides SPECTRUM HR, iVantage and HR Vantage. iVantage is a web based HRMS 

solution which is designed for companies that has a population of up to 10,000 personnel. 

 PeopleSoft: Provides solutions with functionalities such as workForce planning, resume processing, and e-

recruitment. 

 Oracle – HRMS: Provides HR solutions such as Payroll, iRecruitment and HR intelligence. 

Other providers also provide different packages of HR solutions which could suit organization’s needs.  

4. Cloud human resources management system 

In their paper, Delta et al emphasized on cloud computing as a solution to small business needs for a Human 

Resources Management System (HRMS). Large businesses have lots of options when it comes to organizational 

information system. Lots of off-the-shelf systems are a good option for medium to large business. But when it 

comes to small business, budget is a deciding factor when it comes to choosing IT solution for the company [2]. 

 

Delta et al promoted the idea of cloud based HRMS as the optimal cost effective solution for small businesses. 

The pricing model of cloud applications is based on compute and storage usage of the customer. Another advantage 

is that cloud applications are easy to use and can work offline. More importantly, they don’t need regular 

application of updates by the end user, as they are updated by the service provider. 

 

5. Human resources simulation 

A large petrochemical enterprise has come up with a brilliant idea which is to simulate the human resources 

(HR) functions and dynamics of the corporation and predict the career and behavior of each employee in the 

enterprise. 

The system enables the enterprise’s HR management to predict the behavior of the HR and to adjust functions 

and strategies accordingly [5]. 

6. The problem 

The enterprise faces a lot of challenges, some of them pertaining to HRM. The main HRM challenges that the 

enterprise is facing are: 

 A high likelihood of talent outflow and brain drain, especially in case of highly experienced high level 

personnel. 
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 A shortage in highly qualified technicians, while having too many low-level personnel.  

 A diversity in age levels that sometimes doesn’t balance well with the team’s hierarchical structure. 

7. The system 

An employee is referred to as an “agent” in the system simulation. Each agent has its own variable. Variables 

include properties, and behaviors. Properties include age, gender, grade, working experience, etc. While behaviors 

include recruitment, retirement, position promotion, grade promotion, and leaving. 

As we can see in fig.1, each behavior of an agent is decided by certain factors: 

 Recruitment: Decided by human resources planning. 

 Retirement: By age property. Most cases in the enterprise, male agents will retire at 60, and female agents will 

retire at 55. 

 Grade promotion: Decided by the agent’s working experience, and educational background. If the agent meets 

the requirement and want to obtain the promotion, the grade promotion behavior will trigger certain promotion 

rates, which corresponds to passing skill test in real life. 

 Position promotion: Similar to grade promotion with some rule differences. 

 Leaving: Related to the agents overall job satisfaction and position satisfaction. Some agents tend to leave when 

they are not promoted to their expected position with a certain amount of time. 

8.  Applications of the simulation model 

8.1. Human resource prediction: 

The primary job of the human resources department is to anticipate and predict the changes in the human 

resource development for each position. Then based on the data devise a new recruitment and training strategy for 

the enterprise. 

Fig. 1. An agent's properties and behavior 

Agent 

Behavior Properties 

Age Gender Working 

experience 
Pay grade 

Recruitment 

Retirement 

Grade 

promotion 

Position 

promotion 

Leaving 
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In the given simulation model, every agent’s development route will be defined according to the agent’s 

variables (properties and behavior) and by applying the defined rules on the given data. 

By applying this method to the whole population of the enterprise, the HR department will be able to anticipate 

and predict the general situation of the human resources in the organization.  

 

 

8.2. Evaluating the recruitment strategy: 

After the company devices its human resource development plan, managers have to propose new strategies for 

recruitment in order to match the recruitments of the companies’ development plan. 

The simulation should facilitate the decision making process for the HR managers by providing critical 

information and calculations pertaining the retirement and leaving rates and how much new personnel would the 

company need in order to balance that with the anticipated leaving rates. 

Fig. 2. Agent’s leaving behavior 
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8.3. Assessing the impact of new regulations 

New human resource regulations often have a significant impact on the structure of the human resources in the 

company. 

By using the simulation model, the company could predict the effects of any proposed change in the regulations 

and rule pertaining to HR and HR structure. 

9. Conclusions: 

 HR Intelligence/Simulation and CloudHR are recently evolving fields in HRMS that are growing and 

expanding. Further research should be done in order to further improve HR cloud and HR simulation systems to 

better serve organizational strategic needs. 

 HRMS is a strong set of tools that provide strategic advantage to companies and organizations provided that 

they are chosen wisely and used correctly. 

 Company’s management should balance between cost and “prioritized needs of functionality” when choosing  

a suitable HRMS. 

 HR & HRMS are ever evolving fields, which make it a must for HR management to stay up to date when it 

comes to knowledge of new technologies.  
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Abstracts 

The paper presents a study to understand the feasibility of design and operation of microstrip patch antenna on a flexible 

polyimide substrate rather than the other common rigid substrates. A rectangular patch antenna has been designed to operate 

at 2.45 GHz on different substrates. In this paper, microstrip patch antenna with substrate FR-4 and another microstrip patch 

antenna with polyimide substrate are compared on the basis of simulation and their results of 2D radiation pattern and return 

loss in decibels. 

 

Keywords: patch antenna, substrate. 

1. Introduction 

We can communicate with each other easily over long distances with the help of wireless communications. This 

technology has made our life much easier during the past two decades by sitting at home or offices to interlink 

with each other. Antennas are the basic element in the wireless technology world. Many researches have been 

conducted to find new types of antenna. One among those is the design of transparent antenna. This means 

making use of a transparent on flexible substrate to design the antenna so that it becomes suitable to be 

implemented on window glass for security and aesthetics on vehicles etc [1]. It can also be integrated with 

satellites. 

Many researchers have worked with transparent conductive films like indium tin oxide, fluorine doped tin oxide 

[2]. Different shapes of patches and modifications in basic structure and complicated structure have been studied 

[3]. This paper presents the design of an antenna on flexible polyimide substrate. The aim is to compare the 

characteristics of this antenna with the characteristics of the antenna designed on FR-4 substrate material so that 

this flexible antenna may be proposed in future for flexible antenna applications. 

 

2. Antenna Design 

Figure 1 shows the layout of the antenna designed. The dimensions are given in Table 1. The radiating element 

and the ground plane in both the design is the copper which is of thickness 4.5mm and has a conductivity 

of 5.96 × 107 𝑠/𝑚. The FR-4 with the 𝜀𝑟 = 4.3 and the thickness 4.5mm is used as a substrate in the first case 

and the polyimide substrate with the 𝜀𝑟 = 3.4 and the thickness 4.5mm and is used in the second case. This size 

of the patch is designed using the transmission line equivalent circuit and the standard equations [4] to operate at 

2.45GHz. The width of the feed line is obtained for leading to a characteristics impedance of 50 𝑜ℎ𝑚. The 

proposed antenna is simulated using the CST microwave studio, simulation tool. 
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           Figure 1: Layout of the antenna. 

 

 

Table 1: Dimensions of the proposed antenna. 

 
With Polyimide substrate  dimensions 

L 59.182mm 

W 41.27mm 

Xf 

Yf ∆𝐿 

H 

Lg 

Wg 

32.1009mm 

20.635mm 

1.0087mm 

4.5mm 

62.182mm 

44.27mm 

 

 

3. Results and Discussions 

Figure 2 shows the return loss of the microstrip patch antenna on polyimide substrate and on FR-4 substrate. 

 

   

(a) Patch on polyimide substrate                                                          (b) Patch on FR-4 substrate 

 

                                                  Figure 2: Return loss of microstrip patch antenna. 

 

 

With FR-4 Substrate  dimensions 

L 38mm 

W 51mm 

∆𝐿 

Xf 

Yf 

H 

Lg 

Wg 

31.5mm 

8.7mm 

2.05mm 

4.5mm 

65mm 

78mm 
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It can be seen that there is a resonant frequency shift to the higher side of the frequency axis. There is also an 

observation of multiple resonant frequencies. 

 

Figure 3 shows the 2D radiation pattern of the designed antenna. The antenna on the polyimide substrate and the 

one on FR-4 substrate have nearly identical radiation pattern showing that they can be alternately used. The 

directivity of both the antenna is 5.2 dBi at 2.45 GHz.  

 

 

 

                                                                 
 

 

(a) Polyimide substrate                                                                (b) FR-4 substrate  

 

                                                  Figure 3: 2D radiation pattern 

 

 

 

 

4. Conclusions  

In this paper, an attempt is made to design the antenna on a flexible substrate. The results show that this antenna 

designed on polyimide substrate has similar characteristics to that on FR-4 substrate. Since the dielectric 

constant of the substrate is different, there is change in the dimensions of the patch leading to shift in the 

resonant frequency. The bandwidth of the patch can be further improved by modifying the shape of the 

conducting layer and also by introducing slots in the conducting patch. This antenna can be used in satellite 

applications. 
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Abstract 

Considerable amount of research has been conducted on the impact of ICT in language learning, however, there is still a gap 

between the target objectives and level of ICT use by teachers. The potential of ICT in English as a Foreign Language (EFL) 

can only be fully exploited if the teachers are enthusiastic about its use. Based on this surmise and the recent revision of 

Computer Assisted Language Learning 1(CALL1) curriculum, the authors aim to study the teachers’ perspectives on the 

revised CALL1 curriculum at a tertiary level institution in Oman. In addition, the study investigated the relationship between 

teachers’ perspectives on the revised CALL1 curriculum and independent variables including age, gender, and ICT competence. 

Data was collected through questionnaires and interviews with all the teachers involved in the delivery of the course. The 

findings reveal that all the teachers, regardless of age, gender, and ICT competence, were positive on the integration of ICT in 

ELT and the effectiveness of the revised CALL 1 curriculum. 

 

Keywords: Computer Assisted Language Learning 1(CALL1); English as a Foreign Language (EFL),ICT competence 

1. Introduction 

ICT integrated foreign language teaching through CALL curriculum provides a “rich mixture of learning 

opportunities” [1], enhances motivation [2] and offers better access to information [3].However, the advantageous 

potential of the ICT can only be fully exploited when teachers also participate enthusiastically. Most of the 

findings reveal that though substantial effort has gone in developing infrastructures, there is still a gap between the 

innovation objectives and level of ICT use by teachers. Bullock [4] maintained that teachers’ attitudes are a major 

enabling or disabling factor in the adoption of technology.  

Research suggests that there are three prominent styles of ICT use among teachers: avoidance, integration and 

technical specialization [5]. In addition, there is interplay of internal and external factors that discourage teachers’ 
use of ICT integration. The external factors also called first-order barriers are: limited resources, lack of access, 

lack of time, lack of effective training, and technical problems. According to Snoyeink and Ertmer [6] the internal, 
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or second-order barriers, include teachers’ attitudes towards ICT, resistance to change, and no perceived benefits of 

ICT. Garthwait & Weller [7] further emphasize that the teachers' beliefs and perceptions of ICT can determine its 

usage in the classroom.  

Albirini’s [8] study on Syrian EFL teachers concludes that teachers have positive attitudes toward ICT in 

education. The results point to the importance of teachers’ vision of technology, their experiences with it, and its 

subsequent diffusion in their educational practice. Al- Zaidiyeen et.al’s study [9] on 460 Jordanian teachers 

confirmed Albirini’s findings. In a study conducted by Raman et.al [10] on 30 Malaysian secondary school 

teachers reflected that though majority of them had positive views about the integration of ICT in English teaching, 

the level of ICT usage was limited to finding information online, preparing PowerPoint presentations and reading 

only. Review of literature indicates that teachers’ attitude towards ICT integration in the curriculum is a decisive 

factor. Therefore, this study aims to investigate EFL teachers’ perceptions towards the integration of ICT especially 

in the context of the revised CALL curriculum at a higher education institution in Oman. 

2. Context 

The study was conducted on Level 1 CALL teachers of the General Foundation Programme (GFP) offered at a 

tertiary level private institution in Oman. A theme based approach is adopted which gives an opportunity for 

integration of the four language skills. Two hours of CALL classes per week are scheduled. These classes focus on 

integrating technology to augment acquisition of all the skills. During Fall 2013, the CALL1 curriculum was 

revised with enhanced ICT integration aiming at the development of language skills. Three major components 

were: online exercises; Interactive forum and online chat; and, theme based video clips with pre and post exercises. 

These three components were assessed for 5 marks each which was 15% of the overall 100 marks. 

3. Research Questions 

The main research questions guiding the study are: 

i. What are the teachers’ perspectives on the revised CALL curriculum at a tertiary level institution? 

ii. How does teacher perception vary based on age, gender, ICT competence and attitude towards ICT? 

4. Methodology 

A mixed method approach was adopted with the purpose of gaining in-depth understanding of the teachers’ 
perspectives and attitudes towards CALL 1 in general and the revised CALL 1 curriculum in particular. The 

instruments used were questionnaires and interviews. Statistical data was analysed using SPSS. 

5. Participants 

The participants of the study were EFL teachers who conducted CALL 1 classes during Fall 2013.The purpose 

was to get inputs from a unique mix of teachers differing in age, gender, EFL teaching experience, nationality and 

educational background. 

6. Research Instruments 

6.1. Questionnaire 

A questionnaire was designed with the objective of gathering teachers’ attitude towards use of ICT in language 

learning; their ICT competence; and their perspectives on the revised CALL. The sample comprised all the 10 
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teachers who delivered CALL 1. The questionnaire contained three sections. Part A dealt with teachers’ 
demographics. Part B focused on the teachers’ ICT competence. Part C elicited teachers’ perceptions the revised 

CALL 1 curriculum. First, the questionnaire was validated by four EFL experts and a statistician. 

6.2. Interviews 

With the objective of gaining deeper insights on the teachers’ attitude towards ICT and CALL 1 interviews were 

conducted with all the teachers. The interview questions explored teachers’ perceptions on use of ICT in ELT with 

respect to: contribution of ICT in language development; feedback on revised CALL1 curriculum; challenges faced 

while delivering CALL 1; and suggestions for improvement. 

7. Questionnaire Analysis  

7.1. Research Question 1 

The first part dealt with the teachers’ feedback on the relevance of online practice exercises. As shown in the 

Table 1, the results were highly positive with all (100%) the teachers either agreeing (80%) or strongly agreeing 

(20%). Outcome mapping is an important indicator of a good course design. Most of them (70%) agreed that the 

exercises were easy to administer and were user friendly with 20% strongly agreeing to the idea. However, only 

10% were neutral. For language skills development also, the results are very positive with 90% teachers either 

strongly agreeing (40%) or agreeing (50%). 

Table 1.Online practice exercises 

Items SA A N D SD 

i. Reflected the course outcomes 80 20    

ii. Were easy to administer 20 70 10   

iii. Were user friendly 20 70 10   

iv. Enhanced language skills 40 50 10   

Cumulative 20 70 10   

Note: SA=Strongly Agree; A=Agree; N=Neutral; D=Disagree; SD=Strongly Disagree 

The second part of this section elicited teachers’ perspectives on discussion forum and chat sessions. 

Table 2.Discussion forum and Chat sessions 

Items SA A N D SD 

i. Provided a good platform for interaction in second language 

between the teacher and students and amongst students 

60 20 20   

ii. Chat sessions were effective 20 20 30 10 20 

iii. Enhanced language skills 20 40 30 10  

Cumulative 30 40 30   

 

As shown in Table 2, overall, the teachers were positive on the role of forum in providing a platform for 

interaction between the teachers and students. Most (60%) of them either strongly agreed (20%) or agreed (20%) 

and 20% were neutral. For chat sessions, the results show a mix of responses with 40% agreeing to the idea 

(SA=20% & S=20%), 30% being neutral and 40% disagreeing (D=10% & 20%=SD). Teachers’ perspectives on 
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the development of language skills through forum and chat session, again received a mixed response with the agree 

side carrying a heavier (60%) weight than the disagree (10%).Thirty percent teachers were neutral on this. 

Table 3 reflects teachers’ response on the video clips. A very positive response was received with 100% 

teachers agreeing (SA=40% and A=60%) to the fact that the pre and post-viewing exercises reflected course 

outcomes. The feedback on the motivational aspect of videos was also favourable with an agreement from 100% 

teachers (SA=60% & A=40%). Teachers’ response on the power of video clips on enhancing language skills also 

turned out to be very positive with 90% (SA=40% & A= 50%) teachers agreeing and 10% neutral. 

Table 3. Theme-based video clips 

     

Items SA A N D SD 

i. Pre and Post viewing exercises reflected the outcomes 40 60    

ii. Enhanced student motivation 60 40    

iii. Enhanced language skills 40 50 10   

Cumulative 40 60 10   

 

For the online assessments, the feedback was once again positive. Almost all (90%) agreed (SA=30% & A= 

60%) that assessments were appropriately mapped to the outcomes. Most of them (80%) agreed (SA=50% & A= 

30%) and 20% were neutral that they were easier to administer than paper based tests. For the evaluation of 

assessments, 40% teachers strongly agreed, 30% agreed, 20% were neutral and 10% disagreed. Regarding the 

provision of feedback also, a positive response was received where 30% teachers strongly agreed, 50% agreed and 

20% were neutral. 

Table 4.Assessment and feedback 

     

Items SA A N D SD 

i. Reflected the course outcomes 30 60 10   

ii. Were easier to administer as compared to paper-based test 30 50 20   

iii. Were easier to evaluate as compared to paper-based tests 40 30 20 10  

iv. The course provided ample scope for giving feedback to students 30 50 20   

Cumulative 50 30 20   

 

The last part of this section dealt with the teachers’ overall response on the course. All (100%) the teachers 

agreed (SA=60% & A=40%) that they enjoyed teaching it. A considerable number (60%) strongly agreed and 30% 

agreed that they would like to teach the course again. Surprisingly 100% agreed (SA=60% and A=40%) that they 

would recommend others also to teach this course. On technical challenges, teachers’ opinion was divided with 

20% strongly agreeing, 30% agreeing, 10% being neutral, 30% disagreeing and 10% strongly disagreeing.  

Table 5.Overall Perspective 

     

Items SA A N D SD 

i. I enjoyed teaching this course 60 40    

ii. I would like to teach this course again. 60 30 10   

iii. I would recommend other teachers to opt for teaching this course. 60 40    

iv. I did not face many technical challenges while delivering the course. 20 30 10 30 10 

Cumulative 40 50 10   

7.2. Research Question 2 

Cross- tables were generated to answer research question 2. 
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Table 6.Gender-wise teachers’ perception 

 Items Gender Strongly Disagree Disagree Neutral Agree Strongly Agree 

Online Practice Exercises Male 0.0% 0.0% 25.0% 50.0% 25.0% 

Female 0.0% 0.0% 0.0% 83.3% 16.7% 

Discussion Forum Male 0.0% 0.0% 50.0% 50.0% 0.0% 

 Female 0.0% 0.0% 16.7% 33.3% 50.0% 

Theme-based Video Clips Male 0.0% 0.0% 0.0% 75.0% 25.0% 

 Female 0.0% 0.0% 0.0% 50.0% 50.0% 

Assessments and Feedback Male 0.0% 0.0% 50.0% 25.0% 25.0% 

 Female 0.0% 0.0% 0.0% 33.3% 66.7% 

 

As evident from Table 6, 70% of both the genders agreed and 20% strongly agreed on the effectiveness of the 

online practice exercises.  Male gender (25%) has given neutral views whereas none of the female gender has rated 

it neutral. On discussion forums evidently none of the male teachers strongly agreed. Contrastively, 50% of the 

female teachers have strongly agreed to it.  Further, 50 % of the male teachers are neutral. On the whole, none of 

the genders disagree to the effectiveness of the discussion forum.  

On the effectiveness of theme-based video clips both male and female teachers either strongly agree or agree. 

However, the percentage of female gender (50%), who strongly agrees is double than that of the percentage of 

male (25%) for the same scale. All the female respondents either strongly agree (SA=66.7%) or agree (A=33.3%) 

to the effectiveness of assessment and feedback. Only 50 % of the male responses range from agree (25%) to 

strongly agree (25%).  None of the females responded in the neutral whereas 50 % of the male gender has reflected 

in the neutral. 

Table 7. Age-wise teachers’ perception 

 Item  Age Group Strongly Disagree  Disagree Neutral  Agree Strongly Agree 

Online Practice Exercises 26-30 0.0% 0.0% 0.0% 75.0% 25.0% 

31-35 0.0% 0.0% 0.0% 0.0% 100.0% 

36-40 0.0% 0.0% 25.0% 75.0% 0.0% 

41-45 0.0% 0.0% 0.0% 100.0% 0.0% 

Discussion Forum 26-30 0.0% 0.0% 25.0% 50.0% 25.0% 

31-35 0.0% 0.0% 0.0% 0.0% 100.0% 

36-40 0.0% 0.0% 25.0% 50.0% 25.0% 

41-45 0.0% 0.0% 100.0% 0.0% 0.0% 

Theme-based Video Clips 26-30 0.0% 0.0% 0.0% 50.0% 50.0% 

31-35 0.0% 0.0% 0.0% 0.0% 100.0% 

36-40 0.0% 0.0% 0.0% 75.0% 25.0% 

41-45 0.0% 0.0% 0.0% 100.0% 0.0% 

Assessments and Feedback 26-30 0.0% 0.0% 0.0% 25.0% 75.0% 

 31-35 0.0% 0.0% 0.0% 0.0% 100.0% 

 36-40 0.0% 0.0% 50.0% 25.0% 25.0% 

 41-45 0.0% 0.0% 0.0% 100.0% 0.0% 

With respect to the effectiveness of online exercises all respondents in the age group 26-30, 31-35, and 41-45 

have either agreed or strongly agreed with no neutral views whereas only 75% from the age group 36-40 have 

agreed with 25% reflecting neutral views.  In the case of discussion forum, all in the age group 31-35 strongly 

agree to this component being effective, whereas all in the age group 41-45 have neutral views on it. For the 

effectiveness of theme-based video clips 100% from the age group 31-35 show strong agreement and all in the age 

group 41-45 also agree to its effectiveness though not strongly. Age group 26-30 is equally divided in opinion 

between strongly agree (50%) and agree (50%). 

Cent per cent of all in the age group 31-35 strongly agree to the effectiveness of feedback and assessments and 

same per cent of agreement is elicited from age group 41-45 though not very strongly. Opinions of age group 36-
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40 are equally divided between agree and disagree where as 50% from the same group remain neutral. Cent 

percent of both the age groups 31-35 and 41-45 strongly agree to the overall effectiveness of the CALL 1 

curriculum. For the age group 26-30, responses range from agree (75%) to strongly agree (25%). 

Table  8. Correlations between ICT competence and teachers’ perspectives on the effectiveness of the CALL 1 curriculum 

Items ICT Competence Strongly 

Disagree 

Disagree Neutral Agree Strongly Disagree 

Online Practice Exercises Average 0.0% 0.0% 25.0% 75.0% 0.0% 

 High 0.0% 0.0% 0.0% 100.0% 0.0% 

 Advanced 0.0% 0.0% 0.0% 50.0% 50.0% 

Discussion Forum Average 0.0% 0.0% 25.0% 75.0% 0.0% 

 High 0.0% 0.0% 50.0% 0.0% 50.0% 

 Advanced 0.0% 0.0% 25.0% 25.0% 50.0% 

Theme-based Video clips Average 0.0% 0.0% 0.0% 100.0% 0.0% 

 High 0.0% 0.0% 0.0% 50.0% 50.0% 

 Advanced 0.0% 0.0% 0.0% 25.0% 75.0% 

Assessments and Feedback Average 0.0% 0.0% 50.0% 50.0% 0.0% 

 High 0.0% 0.0% 0.0% 0.0% 100.0% 

 Advanced 0.0% 0.0% 0.0% 25.0% 75.0% 

 

As shown in Table 8, respondents with high ICT competence are 100% in agreement with the effectiveness of 

online exercises. Half of the respondents with advanced ICT competence strongly agree on this aspect; however 

25% with average ICT competence have portrayed neutral views. In terms of the effectiveness of theme-based 

video clips, only respondents with high and advanced ICT competence strongly agreed (50% and 75% 

respectively).  Though 100% respondents with average ICT competence agreed on this point but none strongly 

agreed. Same pattern of perspective was observed in terms of assessment and feedback. Only those with high and 

advanced ICT competence strongly agreed (100% and 75% respectively) whereas none with average ICT 

competence strongly agreed. Rather 50% of them were neutral for this point. 

7.3. Interview Analysis 

All interviewees had positive attitudes towards the use of technology in language learning. While discussing the 

rational for revision of the course, Teacher 1(T1), the course coordinator mentioned that the revision was based on 

the students' and teachers' feedback. “Majority of the students found previous CALL classes boring due to the 

nature of its content which primarily focused on listening and grammar based exercises. Lack of interactive 

exercises and no assessed component probably made it unpopular”.  

Other teachers also referred to a number of advantages of ICT in ELT. T2, the Head, said,” We are in 21st 

century and our students take to technology like fish to water”.   According to T3, “I really enjoyed teaching 

CALL1 during FALL, 2013.Technology definitely helps to be more focused classroom is more student- centered. 

Students experienced a range of vocabulary in these classes through videos”. 

While reflecting on the role of theme-based video clips, T4, the Assistant Head stated, “Videos were especially 

interesting. First the students watch a video, discuss it with peers and then express their reflections in writing using 

chat and forum. Through this, they enriched vocabulary, developed language skills, comprehension and computer 

literacy”. T3 mentioned, “They experienced a range of vocabulary and since we have theme based approach that 

integrates all the skills, videos enhanced their language skills especially writing and listening as they need to 

discuss videos through chat and write feedback using forum. Even shy students could contribute”. 

While discussing the challenges T5 said “There were some technical issues in the labs but they could be easily 

resolved easily”. T6, found it very challenging to deliver the course because she taught evening class of part-time 

students. According to her, “They were always desperate to leave early and found it difficult to complete the 

scheduled activities”. 
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For suggestions, T1, the coordinator felt that students should be encouraged to use mobiles to operate Moodle 

and more hours should be scheduled in the time tables for the CALL component. T2 suggested, “If we can have a 

teacher controlled monitor which allows the teacher to have access to all the computers, it would be beneficial”. 

8. Concluding Discussion 

The results of the questionnaire indicated that ICT competence of the teachers varied between average and 

advanced with none in the low competence category. It was found that all the teachers were positive on the 

integration of ICT in ELT, which is similar to the findings of Albirini[8] and Sahin-Kizil[11]. Teachers’ 
perspectives on the revised CALL1 curriculum reflected that they enjoyed delivering the course. Most of the 

teachers were positive on course components except the online chat, which some teachers did not find very 

productive. Videos provided “comprehensible input” [12] which facilitated production in discussion forums. 

Regarding the challenges, some of them reported technical problems, which are reported by other studies such as 

Rahimi [13]. Reflecting on gender-wise teachers’ perception, both the genders agreed on the efficacy all of the 

CALL 1 components. However, it was observed that much higher percentage of males had neutral views on most 

of the components as compared to females who either agreed or strongly agreed except chat and discussion forum 

(16.7%).As for age-wise perception, all (100%) the teachers falling in age-group 31-35 have strongly agreed to the 

efficacy of all the course components. Contrastively, none in the age-group of 41-45, have strongly agreed.  

The major limitation of this study is that the students’ perspective on the course was not taken. The authors 

recommend extension of the study with students’ perceptions also. In addition, feedback from all the levels would 

provide a more comprehensive picture. 
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Abstracts 

     Moving cast shadows are a major concern for background subtraction as they are conceived as foreground images in the case 

of satellite video surveillance. Hence an effective approach is required in order in to model and detect the shadow from the 

foreground and   . This paper presents a robust pixel-based approach to model moving cast shadows of no uniform and varying 

intensity from the space video surveillance by using the Spatial temporal features such as luminance reduction, chromaticity 

invariance and texture invariance, to describe moving cast shadows on surveillance results. This approach can effectively deal 

with each pixel by allocating a shadow value with a evidence point to affirm that the pixel is a real shadow. We compare the 

same pixel in the consecutive frame and weigh the variation in the brightness and chromaticity context to compute the expected 

shadow. Based on the comparison between the resultant and expected shadow, the original shadow can be detected. From the 

experimental result, the proposed approach suits well for pixel-based descriptions of shadowed surfaces. 

 

Keywords: Shadow detection; background subtractions; Chromaticity; Spatial-temporal contexts. 

 

INTRODUCTION 
 

INTRODUCTION 

 

    The objective of this paper is to provide an effective shadow detection tool. In order to better explain the 

structure of this work, the preliminary information about the space video and Remote Sensing is discussed. Space 

videos of the earth are taken from an earth orbital space. This image is a remotely sensed image. Commonly 

remote sensing is referred to the collection and analysis of data regarding the earth using electromagnetic sensors, 

when dealing which such kind of video frames cast shadows are the major concerns in foreground detection. 

Labelling cast shadows as foreground objects induces brightness distortions and objects mixture, thus object 

monitoring becomes tough in satellite videos. To overcome this misclassification, Shadow detection algorithms are 

used on the video frames to effectively separate the shadow and foreground objects.   
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STUDY OF LITERATURE: 

 

Salvador et al. [3] use the fact that a shadow darkens the surfaces on which it is cast to identify an initial set of 

shadowed pixels,that is then cropped by using color invariance and geometric properties of shadows. The most 

used techniques for motion segmentation are: (i) background subtraction, (ii) frame differencing, (a combination of 

both), or (iii) optical flow. Even though many algorithms have been proposed in the literature the problem of 

identifying moving objects in complex environment is still far from being completely solved. Stauder et al. in [4] 

proposed an approach using scene brightness properties and edge width information to segment the shadow regions 

from the background In [5], a YUV colour space is adopted in order to avoid the time consuming colour 

transformation from HSV space to effectively detect the shadows from foreground objects based on the 

observation that the YUV pixel intensity reduces linearly. In [6], Horprasert et al. has proposed a RGB colour 

space model to find the normalized luminance variation and chromaticity distortions.. In [8], Finlayson et al. use 

shadow edges along with illuminant invariant images to recover full color shadow-free images. In [12] Luminance 

ratio is calculated  between illuminated and shadowed surfaces in a training set and shadow is segment considering 

this ratio as constant. The algorithm in [10] associates the luminance, chrominance, and gradient density scores 

with a confidence score function for shadow segmentation. 

 

In this paper a property based Shadow detection algorithm is proposed which uses scene geometry, object 

illumination and object texture. When we consider the object illumination, the points in the object with lower 

luminance rate are more likely considered as shadow points but the chromaticity is very similar to the foreground 

object.  So a pixel based segmentation model in RGB color space is proposed which putrefies each point in the 

foreground object to its brightness (α) and chromaticity alteration (CA). Fig. 1 shows the Schematic diagram of the  

proposed approach. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1: Framework Of The Proposed Approach. 

 

PROPOSED FRAMEWORK: 

 

The ideology behind this approach is that, as video is a sequence of frames taken for a stipulated duration, for 

consecutive frames of a shorter time period the shadow will be the same on frames as the background and the 

illumination will be constant. Also the surface intensity depends on the energy incident at the surface. There are 

two ways that the incident light energy can be classified as diffuse light and specular light. For each point in the 

surface S(x), the Illumination of the surface I(x,y) can be described as  

 

 𝑆(𝑥) = 𝑎𝑚𝑏𝑒𝑛𝑡 𝑙𝑖𝑔ℎ𝑡 + ∑ (𝑑𝑖𝑓𝑓𝑢𝑠𝑒 𝑙𝑖𝑔ℎ𝑡 + 𝑠𝑝𝑒𝑐𝑢𝑙𝑎𝑟 𝑙𝑖𝑔ℎ𝑡)𝑙𝑠     (1) 
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 The value of S(x) plays a major role in separating the background with the shadow segmentation. The proposed 

framework is split into two models. The first one will illustrate the background model which proposes a novel 

approach to segment the background on a pixel by pixel basis by means of creating a reference. The second one 

will illustrate the shadow model which proposes two ways of arriving at the prospective shadow point using Light 

Intensity constraint and Chromaticity constraint.  

 

SHADOW MODEL: 

 

For each Potential Shadow pixel SD(x), since the sequence of corresponding shadow class historical records               

(wi,vi) = 1, 2, ..., N. The records with maximum weight from the list of frames is selected as N' among the the N 

records .these N' records will be the trustable ones to detect the shadow; A weight function is introduced at this 

point to calculate the shadow pixel value SD(x). 

 

  𝑆𝐷(𝑋) = 1∑ wi,viN′𝑖=1    ∑ wi, viN′𝑖=1     (2) 

  

We compute SD(X) for all the pixels in the frame for consecutive frames. The weight of the prospective shadow 

pixel is compared with consecutive frames to arrive at the actual shadow pixel by comparing the Luminance 

Constraint and chromaticity constraint of each frame. 

  

Light Intensity constraint: A prospective shadow pixel will hold a similar light intensity with the expected 

shadow pixel. To capture the pixels which meets similar luminance constraint, the following equation (3) can be 

used. 

 

 𝑀s = {𝑋/𝑋 ∈ 𝑀B  ∩ 0.8 < 𝛼x < 1.2}         (3) 

 

Where Ms represents each potential shadow pixel and MB represents each background pixel. αx is the  brightness 

distortion which is a scalar value that brings the observed pixel close to the expected chromaticity line. If αx  is 1 

then the brightness of the given pixel in the current image is the same as in the reference image. If it is less than 1 

then it is darker, and greater than 1 it becomes brighter than the expected brightness. 
 

 Chromaticity constraint: The actual shadow is detected from equation (3) using a threshold selection 

method. We use the factor called Chromatic Distortion (CD) which is defined as the orthogonal distance between 

the observed pixel and the expected chromaticity line. The rate at which a shadow is detected is noted as r, It can 

also be stated as ratio of prospective shadow pixels whose Chromatic Distortion is less than the threshold 

value(VCD).  So VCD can be expressed as below: 

 

 VCD = 𝑎𝑟𝑔𝑚𝑖𝑛CD ( ∑ 𝑃(𝑘) > 𝑟)𝐶𝐷𝑘=0      (4) 

 

 Where P(k) is the probability of any pixel k. so incorporating equation (4) in equation(3) becomes: 

 

  𝑀s = {𝑋/𝑋 ∈ 𝑀s  ∩ 𝐶𝐷k < 𝑉CD}     (5) 

   

BACKGROUND MODEL: 

  

The background model proposed has been used in many vision systems and proves to be robust in the case of 

global and local illumination changes where satellite video are susceptible to those kind of changes. As the 

consecutive satellite video frames are likely to carry the same background atleast for a few frames, the background 

can be modelled on each pixel basis by assigning an expected intensity value for any pixel k. The Expected 
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Intensity value(Ik) for any pixel k is expressed as < 𝐼k , 𝑆𝐷k, ∝ k, 𝐶𝐷k > where SDk  is the Standard Deviation of the 

Pixel intensity, αk is the brightness distortion of the pixel k, CDk is the chromaticity distortion variation of the pixel 

k. Fig 3 represents the proposed colour model in the RGB colour space where Ik  Expected Intensity of pixel k, Ik+1 

is the ith frame in the video sequence. The brightness distortion , ∝ k and Chromaticity Distortion CDk is given by 

the difference between Ik and Ik+1. Hence the Expected Intensity value Ik of a pixel k is calculated as follows: 

 

              𝐼k =  [𝜇𝑅(𝑘), 𝜇𝐺(𝑘), 𝜇𝐵(𝑘) ]      (6) 

 

 

Where μR(k),μG(k),μB(k)  are the arithmetic mean of the red, green and blue components in the kth pixel in the i 

frames of a satellite video sequence. In those sequences, as the frames proceeds we may see some variation in the 

intensity value due to noise or variation by the light sources. This fluctuation can be modelled by calculating the 

standard deviation of the pixel k as below: 

 

 𝑆𝐷k  =  [𝜎𝑅(𝑘), 𝜎𝐺(𝑘), 𝜎𝐵(𝑘) ]      (7) 

 

Where 𝜎𝑅(𝑘), 𝜎𝐺(𝑘), 𝜎𝐵(𝑘) is the standard deviation of the red, green, blue values in the kth pixel in the i frames 

of the satellite video sequence. 

 

 

 

            Ik 

          ∝ k𝑰k               Ik+i 

 

 

    

  

 

 Fig 2: Proposed Background model in the RGB color space 

 

 

The brightness distortion and chromaticity distortion can then be expressed as below  

 

 ∝ k = 𝐼R(𝑘)𝜇R(𝑘)𝜎2R (𝑘) + 𝐼G(𝑘)𝜇G(𝑘)𝜎2G (𝑘) + 𝐼B(𝑘)𝜇B(𝑘)𝜎2B (𝑘)[𝜇R(𝑘)𝜎R (𝑘)]2[𝜇G(𝑘)𝜎G (𝑘)]2 [𝜇B(𝑘)𝜎B(𝑘)]2       (8) 

 

 𝐶𝐷k  = √𝛼k          (9) 

 

0 
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Hence using the quadruple from equation (6), (7), (8) and (9) the background model can be built which can be 

compared with prospective shadow points obtained by Ms. in equation (5). Those points are segmented to form the 

shadows which can be removed from the foreground leading to effective segmentation and classification of the 

foreground objects only not leading to any misinterpretation of objects from the satellite video frames.   

 

EXPERIMENTAL RESULTS: 

             
 (a)     (b)        (c)           (d)            (e)        (f) 

 

Fig: 3 Experimental Results (a) shows the background state of a frame (b) Consecutive frame showing the entry of 

an new object with its shadow (c) Shows the object with its shadow (d) Motion mask on the forground (e) Shadow 

detection using the brightness and chromaticity distortion (f) Forground without shadow. 

 

The proposed model was tested with sample satellite video sequences. In these sequences the mean and the 

standard deviation of the RGB components of each pixel with reference to consecutive frames are calculated and 

hence arrived at a fixed background as shown in fig 3 (a) when a new object enters in the sequential frames, the 

frames are subjected to a motion mask and forground objects are segmented as shown in fig3 (d). The prospective 

shadow weight is calculated for to each pixel. These weights are compared with the Light Intensity constraint and 

chromaticity constraint to obtain the actual shadow pixels which are grouped to form the shadow as depicted in the 

fig 3(e) the pixels that are coloured in red are the pixels whose weights are assured as shadows. Hence we can 

reduce that shadow and hence separated the forground object from the shadow as shown in fig 3(f). 

 

CONCLUSION:  

 

In this paper, an efficient method of detecting moving cast shadow in satellite video surveillance is proposed using 

spatio-temporal features such as Light Intensity and chromaticity. The approach focuses on detection and reduction 

of cast shadows over moving objects whereas the shadows present in the background is not covered, which allows 

the accurate segmentation and classification of the new object that enters the satellite monitored region. The 

proposed method is tested with sample satellite video sequences and found to be effective in cases which involve 

fluctuating light Intensity and variable chromaticity. Though the proposed model is developed for satellite video 

surveillance, it can be employed in other areas such as traffic monitoring and other surveillance systems. 
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Abstracts 

The paper presents the design and development of an Unbalance Tank Measurement for Aircraft System Management to 

measure the fluid level in the external tank and measure the pressure with rate flow in the main tank. The errors that occur in the 

classical level adjustment  during the flight is addressed by having two IR sensors which measure the fuel level by making 

differential level measurement. 

 

Keywords: Aircraft, Unbalance Tank, Fuel or fluid  level, IR sensors 

1. Introduction 

Unbalance Tank Measurement for Aircraft System is the most important aircraft systems that measure the fluid 

level in an unbalance tank. The main problem of design kind of this system is that the output signal when the 

aircraft is on the ground operates well. But during aircraft flight the output signal has some errors and that causes 

the reading to fluctuate. Measurement of fluid on the ground has various basic types of facilities; for example, an 

old technique using a graduated sight glass or dipstick may be sufficient to show the storage tank content. The last 

technical innovation like the ultrasonic level transmitter, the radar level transmitter and the laser level transmitter 

may also be used. 

 

The aircraft now uses Electrical Float Oil Tank Transmitter Unit to measure the level of fluid inside the 

unbalance tank, but that system is an old system and has a lot of problems that limit its operation like servicing 

problems, spare part problems, and operational problems. Fluid level measurement operation systems are modified 

from time to time because the combined weight of the mechanical and electrical components is a factor that aircraft 

designers take into consideration when attempting to reduce aircraft mass.  

 

Here The project have four main objective of this project first is to design a system that provides the main means 

of checking the fluid level and the low fluid level warning to checking the temperature of fluid inside the 

unbalanced tank. Also, to providing indication about overfill of the tank level before reaching the maximum point 

and finally to implement a new system to provide more efficiency, reliability and to reduce the cost of repair.  

 

All aircraft have fuel and oil systems (also called fluid system).  These systems store fluid and deliver oil and 

fuel to an engine or machinery when required. Fluid systems in most aircraft have storage and transfer systems 
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which contain tanks, piping and booster pumps for loading, storing and transferring fluid internally. Now most 

aircraft use fly-by-wire electronic systems to control aircraft mechanical and hydraulic systems. Most operating 

systems have been improved, with advanced technology giving more benefit and reducing the workload for the 

user. In any change or modification to any operating system, test set, test rig, car, airplane, and other equipment, 

the environment in each country must be considered because some improved systems are successful in some 

countries and unsuccessful in others. In some cases the old system will be used alongside new systems for many 

reasons. The main problem with the electrical circuit that provides the drive to the display unit (fluid indicator) is 

that the indicator will fluctuate during flight with no fault apparent on the ground, and that is called an active fault.  

 

2. System Initial Design  

System is measuring fluid level inside an unbalance tank. This system is the most widely used application on     

the aircraft. To improve an old system or design a new system a stable method must be chosen to achieve good 

results when completed. 

Now the system working principle has no major changes; only the circuit used to detect the value of the fluid 

level will need to be changed. But the basic operating principle is the same. The new design circuit for measuring 

fluid inside the tank can use a type of reliable IR Sensor detecting level by measure distance between fluids in 

sensor. The signal from the sensor passes to the microcontroller circuit and feeds that signal to the indication 

display unit in the cockpit or control panel. The temperature indication circuit is now required to combine fluid 

level indication circuit. As the circuit operates, it will control the fluid transfer and connect between the tanks and 

cooling systems. 

 

3. Technical Requirements  

    The project used different components to achieve the objective for example; hardware components like IR 

Sensor (GP2Y0A21YK) used to measure the distance between two points and microcontroller PIC16F887 with 

software for simulation like Proteus ISIS required program MikroBasic and Matlab R2010a program.  

 

4. System Analysis and Design 

After research and comparison between information found and the requirement of the objective of this project, 

the project is divided in two parts: 

1.   Design and implement circuit to measure the level in the External tank. 

2.   Design and implement circuit to measure pressure and flow rate in the main tank. 

 

As the level of fluid external tank changes and reaches the full limit of 8 Liters, the IR sensor sends the reading 

signal to PIC microcontroller. Hence the LCD displays the tank is ‗Full 8 Liters‘; at the same time the PIC sends 

a signal RD4 to operate the warning (tank full) then the LED indication. As the fluid level keep changes, the IR 

sensor senses the change of level and gives a reading that is displayed on the LCD. When the tank level reaches 

the minimum value of oil the PIC gives a signal indicating message in the LCD. A second signal is sent to 

operate the warning (tank low level) LED indication. If the sensor has a problem in setting or out of limit 

reading, the LCD shows a message (out of Calibration). Operate temperature sensor, the signal passes to  PIC  

microcontroller  which  processes  the signal,  passing  it  to indicate which operates a high temp warning LED 

and that indicates that (the fluid inside the tank temperature is rising). At that time, the system operates 
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automatically (microcontroller process signal which gives a signal to open the valve between the main and the 

external tanks and open vent valve in the external tank). After that, PIC microcontroller passes another signal to 

run the Booster pump.  

 

Main tank circuit design is carried out by the simulink design method to check the pressure in the tank and the 

flow rate of oil passing to the engine. The main tank accommodates another method other than pressure sensor 

because the tank shape and design makes it impossible to measure the level by normal method. The project used 

two tanks main tank and external tank. 

 

5. System Testing and equation 

After designing the circuit in ISIS software and getting the results from the program, the practical strategy is to 

compare the result between software value in calculation, practical calculation and calculation by rule method. 
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        Fig. 1.  Curve calculation distance in (cm) from 10cm to 17 cm with bit rate value display in LCD 

 

Set the density of fluid in the9 tank number 1) see Fig. 2, and set esteemed constant as shown in example (150). 

At the same time set the density of fluid in the (tank number 2) see Fig. 3, and put esteemed constant as shown in 
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example (150). After setting the density value and running system, the program shows both tank equal contents 

of fluid and feed the engine from tank one and show that valve (1) is connected to feed system. 

 

 

 Fig 2. Set density value and viscosity of oil tank 1            Fig. 3. Set density value and viscosity of oil tank 2 

 

 
By changing the constant of valve no (1) from 150 to 100, the fluid in tank one decrement and the pressure flow 

decreases. Tank 2 is ready to take hand over from tank one. See Fig 4.   
        

 

 
 

Fig 4. change the constant of valve in both tanks 
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Final practical test carried in the external tank as shown in Fig. 5. Increase the level of the fluid inside the 

external tank, the IR sensor senses the change of level inside the tank. The IR sensor senses the change of distance 

between its position and fluid level. The signal passes from IR sensor to circuit which processes it and sends output 

to LCD to display the reading of sensor. As level changes in the tank, the displayed message in the LCD changes. 

Here used basic tank to store the fluid and use ratio of reading between sensor and level of tank. 

 

 

 

 
 

Fig. 5. Final practical tests 

 

 

6. Conclusions  

As the result shown in the figures, the project designed and implemented perfectly. The There  are  many  types  

of  technologies  available  in  the  market  place  now.  Some companies provide a new sensor with a lot of 

marketing promotions and advertising. But still, when we use it, we find out that some features are not working 

(Bahner, Martin 2003). Finally, after a lot of thought and by studying the old techniques and comparing this with 

new techniques used in aircraft oil level tank and the old studies which have similar ideas and enough 

information helping the first step of the project with a good solution that is found to complete project with good 

result. The Project focuses on the point of how to improve the measurement of oil in the aircraft tank. After a 

review to some of the projects carried out in the past and studying them thoroughly, and meeting with some 

technicians who work on the aircraft, the project is divided into two parts. The first part focuses on measuring oil 

level in external tank and the second part measures the pressure flow in the main tank. In the external tank an 

alternative sensor was used to avoid the risk to the main sensor because it is expensive. The alternative sensor 

gives good results during operation. The second part of the project, in the main tank, is done successfully 

working in matlab.    
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Abstract 

Simulations based physics education was examined at the Middle East College, Sultanate of Oman. Although students 

experience the phenomena of electrostatics in everyday life, their understanding of its basic concepts is not satisfactory. This 

article presents the efficacy of simulation based teaching with the dual situated learning model (DSLM) in physics education, 

for promoting the understanding of the concepts of electrostatics. The results reveal significant differences in students’ pre-test, 

post-test and retention-test conceptual scores.  Thus students have gained a better conceptual understanding by attending the 

simulation integrated lectures. Findings of this study suggest that physics teachers who use traditional methods in the classroom 

teaching should consider integrating simulations into classroom lectures to help students learn physics concepts more 

effectively.   
 

Keywords: physics; ICT in education; DSLM; interactive simulation; conceptual change 

1. Introduction 

 Learning and academic achievement are no doubt very closely associated in teaching. When learning truly takes 

place it is reflected in students’ academic achievement. However, students of science, especially physics in higher 

education, are facing problems due to lack of focus and motivation.  This is perhaps because of teachers’ traditional 

approach to teaching in which the level of interaction between teachers and learners is very low [1]. In addition, the 

traditional way of lecture-based classes transmits low-level information which does not promote learners’ critical 

thinking ability and is not suitable for learner-centered teaching in this digital era.  On the other hand, integration of 

information and communication technology (ICT) into science education will certainly motivate learners and 

improve the quality of the teaching and learning process.  Besides, ICT makes science education more versatile, 

and goal-oriented, and inspires learners to be more creative and active in their learning [2-3].   
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Physics is a natural science that deals with many abstract theories. The knowledge, understanding and mastery 

of physics concepts depend on learners’ intuition of physical phenomena. Hence, the teacher needs to have many 

scientific activities in classroom-teaching to demonstrate various challenging contents for the thorough perception 

of the abstract nature of physics. But, in a traditional classroom environment, the teacher cannot perform real 

laboratory experiments.  In contrast, dynamic computer simulations play a vital role in the science classroom by 

providing learners an opportunity to study different kinds of scientific phenomena in a variety of environments. 

Furthermore, in dynamic computer simulations, learners can redesign the scenarios, get immediate feedback and 

observe the effects to construct their own scientific conclusions [4-5].  Hence, computer simulations serve as one of 

the essential educational tools in activity-based science education and conceptual development [6]. 

In the Middle East College (MEC), the physics module is offered to the students of Electronics and 

Telecommunication (E&TC) Engineering in the first semester of their programme.  This module has various topics 

including electrostatics whose theory is basically abstract in nature along with mathematical formulas. Hence, 

acquiring the concepts of static electricity, electrostatic force and electric field are very essential for students in 

order to understand advanced concepts.  Therefore, the possible misconceptions about electrostatics must be 

identified and removed.  Though dynamic computer simulation will provide learners’ the opportunity to visualize 

the concepts of Coulomb’s electrostatics laws, electrostatic force, and electric field, it does not help the teacher 

gain insights into learners’ cognitive development [7].   Hence, in this study, to promote learners’ understanding 

and to facilitate conceptual change, a method of using dynamic computer simulations with the Dual Situated 

Learning Model (DSLM) was developed for physics learning.  This study aims to investigate students’ 
development in conceptual change after learning by this method and to examine the retention of students’ 
conceptual understanding. 

2. Dual Situated Learning Model Framework 

 Earlier research studies have suggested that conceptual change involves deep restructuring, not only in the 

concepts, but also in the ways of reasoning in science education [8]. Thus learners must have well defined goals 

and self-motivation in order to successfully learn during the process of conceptual change. Motivation and 

encouragement, therefore, should be emphasized during science education for conceptual change. 

She, in 2002, has developed the Dual Situated Learning Model (DSLM) which is one of the models being 

adopted in science education, promoting learner conceptual development when misconceptions exist [9]. This 

model also has evidenced success in fostering learners’ conceptual change in science education within the 

classroom setting [10]. The DSLM has six learning/instructional stages: 1) examining the attributes of the scientific 

concept; 2) probing learners’ alternative scientific conceptions; 3) determining which mind-sets the learners lack; 

4) designing dual situated learning events; 5) instructing with dual situated learning events; and 6) instructing with 

a challenging dual situated learning event [10]. 

3. Methodology 

3.1. Participants 

The participants of this study are an intact cohort of 31 students enrolled in the physics module of the E & TC 

Programme. They are at different levels of academic proficiency and are between the ages of 20 and 30. This class 

was taught by the same physics teacher throughout the semester. 
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3.2. Learning Materials 

Based on the six stages of DSLM described earlier, students are taught the following four learning events 

designed for electrostatics concepts: definition of ‘electrostatics’ (C1); properties of ‘charged particles’ (C2); 

knowledge of ‘electrostatic force’ between the charged particles placed in both medium and free space (C3); and 

idea of ‘electric field’ around the charged particles (C4).  It is clear that students’ misconceptions of electric charge, 

electrostatic force and electric field are due to the invisibility of charges and their dynamic nature, making it more 

difficult to construct concepts related to electrostatics. 

In order to facilitate students’ learning of the concepts of electrostatics through the DSLM designed learning 

events, two interactive simulations from the Physics Education Technology (PhET) research group are used as a 

conceptual tool for students.  They emphasize providing students with visualizations on the movement of charges, 

elucidating electrostatic force and electric field for helping them build more scientific views of the concept. For 

example, two screenshots of the simulations used in this study are shown in Fig. 1. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

(a)         (b) 

Fig. 1. (a) shows the properties of charged particles; (b) shows how the electric field strength at a point varies while changing the magnitude of 

the charge 

3.3. Data collection and Analysis 

For examining students’ conceptions, the pre-test which contains both multiple-choice and open-ended 

questions is administered before the proposed classroom delivery. The teaching of simulation-based inquiry using 

DSLM was employed during two lecture weeks (three hours per week).  Then, the post-test (same questions) is 

administered to explore their conceptual understanding upon completion of teaching of the four planned events. 

The post-test will help to examine students’ changes in conceptual understanding after the intervention. Finally, the 

test is repeated eight weeks after the post-test in order to investigate their retention of conceptual understanding.  

In this study, both quantitative and qualitative analyses are used as the test contains both multiple-choice and 

open-ended questions. For the analysis of the students’ conceptual understanding, an analytic rubric scoring 

method is used for the answers of open-ended questions. As results did not show normal distribution, the Friedman 

test and Wilcoxon sign-ranked test are used for the analysis.  Further, based on She and Liao’s ideas [10] the 

following five categories are measured to quantify the conceptual change: 1) Progress (PG), 2) Maintain-correct 

(MTC), 3) Maintain-partial correct (MTPC), 4) Maintain-incorrect (MTIC), and 5) Retrogression (RTG). 
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4. Results and Discussion  

 The results of descriptive statistics and comparative analysis of the students’ pre-test, post-test and retention-

test (by question and average) are presented in Table 1. 

Table 1. Statistical results of repeated measures of the Friedman test, and Wilcoxon sign-ranked test. 

Concepts 

Questions 

Pre Test (a) Post Test (b) Retention Test (c) 
Asymp. 

Sig. 

Pairwise 

comparison Mean SD Mean SD Mean  SD 

Q1 1.81 0.91 3.52 0.51 3.39 0.50 0.000* b  > a *; c > a * 

Q2 1.71 0.69 3.58 0.50 3.48 0.51 0.000* b  > a *; c > a * 

Q3 2.16 1.00 4.00 0.00 3.90 0.30 0.000* b  > a *; c > a * 

Q4 2.29 1.03 4.00 0.00 3.97 0.18 0.000* b  > a *; c > a * 

Q5 1.97 0.75 3.61 0.05 3.65 0.49 0.000* b  > a *; c > a * 

Q6 1.32 0.98 4.00 0.00 3.94 0.25 0.000* b  > a *; c > a * 

Q7 1.58 0.77 3.74 0.45 3.42 0.50 0.000* b  > a *; c > a * 

Q8 1.29 1.04 4.00 0.00 3.97 0.18 0.000* b  > a *; c > a * 

Q9 1.77 0.88 4.00 0.00 3.97 0.18 0.000* b  > a *; c > a * 

Q10 1.00 1.10 4.00 0.00 3.84 0.37 0.000* b  > a *; c > a * 

Avg. 1.69 0.92 3.85 0.15 3.75 0.35 0.000* b  > a *; c > a * 

*p ≤ 0.05 

 

Repeated measures of Friedman test are used to examine any increases in mean scores for the pre-test, post-test 

and retention-test. A significant difference between the conceptual scores of pre-test and post-test can be seen in 

Table 1. This implies that students made great progress in their conceptual understanding of electrostatics. Also, 

progression in their conceptual understanding is indicated by the high retention-test scores as compared to pre-test 

scores.  These findings reveal that the students’ understanding of concepts from the four intended learning events 

made progress throughout their learning. The reason for the progress in conceptual understanding from pre-test to 

post-test can be attributed to the intervention.  The Wilcoxon sign-ranked test which is used to compare the 

conceptual understanding scores between the pre-test, post-test and retention-test ranked both the post-test and 

retention-rest higher than the pre-test. The results of the present study are consistent with the research findings 

which show that students’ conceptual understanding improves with learning using computer simulations [11]. 

The percentage of the quantity of students’ conceptual change are measured, categorized as PG, MTC, MTPC, 

MTIC, and RTG as mentioned earlier and presented in Fig.2. 

Figure 2 illustrates that the percentage of PG category is higher than that of other categories in all four concepts. 

The highest percentage of PG category is observed from C4. The PG category ranges from 61% to 83%, the MTC 

category from 3% to 10%, the MTPC category from 4% to 33%, and the MTIC category from 0% to 10%. Figure 

2 also shows that the percentage of RTG category in all four concepts is zero. These results demonstrate the change 

of the students’ existing conceptual knowledge due to their learning through simulation based-inquiry with DSLM. 

Since most of the conceptual change occurred in the PG category, it reveals that the students’ knowledge level 

improves through learning from simulations.  Research findings from several studies [9-11] support the present 

findings that learning through simulation with DSLM can improve students’ conceptual change in physics 

education.  
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Fig. 2. Distribution of conceptual change across four concepts in electrostatics from pre-test to post-test. 

5. Conclusion 

Many scientific concepts are invisible and abstract in nature: thus, the use of models and simulation could 

increase the possibility of nurturing learners’ constructions or reconstructions of a more scientific view of concepts. 

In this study, an attempt has been made to explore the effectiveness of simulation based learning with DSLM and 

students’ conceptual change in physics education at the Middle East College, Oman.  The result of the pre-test is 

compared with that of the post-test and retention-test of students who are taught through conceptual learning, with 

emphasis on computer simulations. The results of this study reveal that learning by dynamic computer simulation 

with DSLM develops students’ conceptual understanding in physics education. This study also confirmed the 

hypothesis about the potential role of computer simulations in physics education. These findings suggest that the 

intervention of simulation based learning with DSLM can be effective in fostering students’ conceptual changes. 

Based on the present results, the authors suggest that physics teachers who use traditional methods in classroom 

teaching should consider integrating simulations into classroom lectures.   
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Abstract 

 In this paper, a new pseudo random bit generator is proposed; obtained by combining two different chaotic functions, 

Chebyshev and Logistic maps, for the randomness enhancement.  The proposed system has a simplified structure with a good 

forward & backward unpredictability, sensitivity to initial conditions and fast computation capability. It also provides an 

efficient and flexible way to generate a secure Pseudo Random Bit Sequence (PRBS). The algorithm developed is based on 

constant parameter selection of a chaotic function. The NIST test suite was performed to evaluate the randomness of the 

generated bit sequence and it shows significant cryptographic qualities for a good security level. 

 

Keywords: chaotic function; Pseudo random  sequence; Chebyshev map; Logistic map; NIST test 

1. Introduction 

The study of chaotic systems and their possible applications in the field of information systems and secure 

communications/cryptography has received considerable attention in recent years [1]. One of the key elements of 

this recent interest towards the chaotic systems is due its properties such as low cross correlation value, resistance 

to jamming, multiple access capability and its unpredictability. Hence chaotic system is considered an important 

source for the generation of pseudo random bit sequence.  

Over the past decades, the generation of random numbers in Information and Communications Technology 

(ICT) was represented by pseudo random generators. The probability of using chaotic signals to carry information 

was first proposed by Hayes and Grebogi et al.[2]. Subsequently the chaotic communication was emphasized by 

many researchers [2-6] and it became an essential topic in nonlinear engineering. The unique characteristics of 

chaos, such as high sensitivity to initial conditions, ergodicity, random behavior and unpredictability, yet 

deterministic and easily reproducible, attribute the chaotic systems as a good source of randomness for high secure 

transmission in communication. Further the chaotic systems have better performance than the Linear Feedback 

 

 
* Vimala Elumalai, Tel: +9-682-453-1517 

E-mail address: vimala@mec.edu.om 



 Vimala, Ajitha and Nizar 

© Elsevier Publications 2014   2 

Shift Registers in terms of periodicity, correlation and complexity of sequences [8]. Thus, chaotic systems are 

widely used in the field of secure communication. The degree of randomness is usually the main criteria to 

distinguish different Pseudo Random Number Generators (PRNG). 

In terms of sequence randomness, Knuth has proposed six criteria to evaluate the pseudo-randomness of binary 

sequences and three more criteria are subsequently added to Knuth’s proposal by Ismet [5]. In another study, 

Kolmogorov [7] has introduced the measure of complexity into the randomness algorithm. In recent years, many 

researchers have proposed different algorithms for pseudo random number generation using the combination of two 

or more logistic maps [12]. Shih et al.[10], in their research finding, have proposed the Digitalized Modified 

Logistic Map (DMLM) with constant parameter selection and scrambling method to improve the randomness 

quality of the output sequence. Recently, François et al.[11], have proposed a system by mixing of three logistic 

maps where the system depends on binary inputs. Thus, various chaotic systems have been applied successfully to 

generate the PRBS [12-15].  

In this paper, a pseudo random bit generator based on two chaotic maps is proposed. It is obtained by combining 

Chebyshev and Logistic maps. The proposed system has a simplified structure with a good forward and backward 

unpredictability. The advantages of the generated sequence are sensitivity to the initial conditions, quality of 

pseudo random sequences, good security level, simplicity and flexibility in implementation and fast computation. 

The generated sequence was tested using National Institute of standards and Technology (NIST) suit.  

2. The Proposed System 

The output sequence of a pseudo random bit generator is expected to be statistically independent and unbiased. 

A true random bit generator requires a naturally occurring source of randomness [1]. 

A classical logistic map is defined as 𝐴𝑛+1 = 𝛾𝐴𝑛(1 − 𝐴𝑛)    𝐴𝑛 ∈ [0,1]    (1) 

Mathematically 𝛾 can be a real number.  Generally, in the population studies, the value of 𝛾 must be with the range 0 < 𝛾 ≤ 4.  However to obtain the chaotic nature of logistic map, the value of  𝛾 should be in the range of 3.57 < 𝛾 ≤ 4.  Hence by providing an initial value ‘𝐴0′, the series of ′𝐴𝑛′  is computed by substituting the constant 

value for 𝛾  in the above described range, so that the iterative map function never repeats in its history, i.e., 

‘sensitivity on initial conditions’. The logistic sequence is then converted to binary bits by keeping iteratively mean 

as a threshold. 

A Chebyshev map is defined by 

))(( 1

1 nn BpCosCosB


                  1,1nB     (2) 

where p is the degree of Chebyshev map. If the value of p is greater than 2, the system behavior becomes chaotic 

and orthogonal, for almost any initial values. The uniqueness of this map is an absolutely continuous invariant 

measure which is given by, 
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with positive Lyapunov exponent 𝜆 = ln 𝑝. Hence the real valued sequences generated using Chebyshev map are 

sensitive to the initial conditions and the auto correlation is 𝛿 function. 

The Chebyshev sequence is also converted to binary bits by keeping iteratively mean as a threshold. The 

sensitive dependence of this system to the initial conditions for both maps are illustrated in Fig.1(a) and Fig.1(b). 

After a few iterations, the two iterative sequences are no longer the same. Thus the sequence generated using such a 

chaotic maps  must satisfy the requirements of pseudo random codes. 
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(a)       (b) 

Fig.1. Evaluation curves of the chaotic maps with a slight variation in initial condition. (a) Logistic map and (b) Chebyshev map 

The proposed pseudo random bit generator is based on the composition of the two different chaotic sequences 

from logistic and Chebyshev maps. The schematic block diagram of the proposed pseudo random generator is 

shown in Fig.2. Let b1n  and b2n   represent the binary bit sequence corresponding to the real valued sequence 

generated by logistic map and Chebyshev map, respectively. 

 𝑏1𝑛 = {0            𝑖𝑓 𝐴𝑛 < 𝜇1𝑛1            𝑖𝑓 𝐴𝑛 ≥ 𝜇1𝑛         (4) 

where 𝜇1𝑛 = 𝑚𝑒𝑎𝑛 (𝐴0, 𝐴1, … … 𝐴𝑛)  𝑏2𝑛 = {0            𝑖𝑓 𝐵𝑛 < 𝜇2𝑛1            𝑖𝑓 𝐵𝑛 ≥ 𝜇2𝑛         (5) 

where 𝜇2𝑛 = 𝑚𝑒𝑎𝑛 (𝐵0, 𝐵1, … . , 𝐵𝑛) 

The rule for the newly generated pseudo random bit sequence can be described as follows, 

 

nnn bbc 21            (6) 

 

Fig.2. The Schematic Block diagram 
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3. Measures of Evaluation 

The output sequences of a Pseudo Random Bit Generator must have a high degree of random order and should 

be completely independent. It is difficult to measure the degree of randomness in a theoretical way[11]. Hence the 

proposed pseudo random bit sequence must be subjected to statistical tests and their results determine whether the 

generated sequences are random or not random. 

3.1. Correlation Evaluation 

An attempt has been made to evaluate the measure of similarity between the generated sequences to verify the 

amount of randomness. The intent of this evaluation is to check the correlation between generated sequences. Auto 

correlation and cross-correlation plot obtained for the generated pseudo random bit sequence for a sample of 1000 

and 5000 bits are given in Fig.3 and Fig.4 respectively. It shows that the autocorrelation of the proposed sequence 

is a δ function. The generated sequence with different initial value have almost zero cross correlation due to 

sensitive dependence on initial conditions as illustrated in Fig 4. 

 

 

 

(a)      (b) 

Fig.3. Autocorrelation of generated sequence. (a) 1000 bits and (b) 5000 bits 

                   
(a) (b)                                                                         

Fig.4. Cross-correlation of generated sequence under different initial conditions. (a) 1000 bits and (b) 5000 bits 
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3.2. Statistical Analysis 

To evaluate randomness of the generated binary sequences, in this paper, the statistical test suite NIST SP800-

22b [16], this consists of sixteen tests. In each test, the value of chi-square variation(𝜒2 ) of a particular parameter 

for the given bit sequence is obtained which is then transformed, by using NIST suite, to a randomness probability 

data, known as P-value. If the P-value is greater than a predefined threshold value α(0.01) which is called as 

significance level, then the generated sequence is considered as random.  The NIST tests are performed on three 

sets of sequences with various lengths. Initially, the test is performed for 20,000 bits, and then it is increased to the 105 bits. As some of the tests are not applicable for these lengths, it is repeated for 106 bits. The P-value (rounded 

off to four decimal places) obtained for the generated sequences of three different lengths is given in Table 1. The 

proposed Pseudo Random Bit Sequence successfully passes all the randomness tests of NIST suite. 

Table.1. Statistical Test result of the proposed  system. 

S. No Test P - value 

20,000 bits 1 × 105 bits 1 × 106 bits 

1 Frequency test (Monobit)* 0.1165 0.2852 0.5128 

2 Frequency within a block 0.5588 0.9966 0.7251 

3 Runs* 0 0.12 0.3423 

4 Longest run of 1’s in a block 0.2391 0.3212 0.4865 

5 Binary matrix rank 0.6521 0.7112 0.8514 

6 Discrete Fourier transform* 0.3578 0.4126 0.4897 

7 Non overlapping template matching 0.9952 0.8672 0.7869 

8 overlapping template matching 1 0.9785 0.8746 

9 Maurer’s ‘Universal Statistical’  NA NA 0.9594 

10 Lempelziv Compression NA NA 0.1438 

11 Linear Complexity NA NA 0.6528 

12 Serial P1=0 p2=0 P1=0.017 P2=0.08 P1=0.15 p2=0.198 

13 Approximate Entropy 0.4198 0.3687 0.4367 

14 Cumulative Sums* P(forward)=0.2165 

P(reverse)=0.2865 

P(forward)=0.3521 

P(reverse)=0.1254 

P(forward)=0.5345 

P(reverse)=0.4565 

15 Random Excursions NA NA 0.2367 

16 Random Excursions Variant NA NA 0.4532 

*Average result of multiple tests  

 

Randomness improvement is possible by introducing scrambling and permutation operation in the initial input 

vectors. 
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4. Conclusion 

In this paper, a new pseudo random bit generator is proposed; obtained by combining two different chaotic 

functions, Chebyshev and Logistic maps for the randomness enhancement.  The pseudo randomness and the 

complexity of the generated binary sequence are analysed and discussed in this paper. The coupling of chaotic 

maps with EXOR operation, disrupt the internal structure of initial vectors and induces an unpredictable 

randomness effect. The generated sequence shows a good correlation with a high degree of linear complexity. The 

proposed algorithm provides an efficient and flexible way to generate PRBS. The generated sequence was tested 

using NIST suite. The results obtained from all sixteen statistical tests reveal that the proposed PRBS is highly 

secured and random. Further research work on the analysis of generated sequence for cryptosystem is under 

progress.  
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Abstract: The m a i n  a i m  of string matching algorithm is to locate the appearance of a specific pattern in an array of 

larger size text. String matching algorithms has been used in many applications such as DNA analysis. This report introduces a 

new  approach   of string matching  algorithm  to  detect  the occurrence of several  gene patterns  in  the human DNA sequence 

and verify whether the person has chances of getting cancer or not. DNA is a large database; many new and efficient algorithms 

are required to carry out the cancer diagnosis. This can be attained easily by applying parallelization techniques using GPU using 

CUDA programming model. 
Keywords: Parallel Programming; CUDA Programming; String matching algorithms; DNA sequencing. 

 
 

1. Introduction 

Deoxyribonucleic acid, more commonly known as DNA, is a complex molecule that contains all of the information 

necessary to build and maintain an organism. DNA sequence refers to the combination of A, C, T, G bases which are 

located on DNA strand. Gene is the basic biological unit of the DNA. Structure of DNA is as shown in figure 1.Genes 

are segments of DNA located on chromosomes. Genes contain the codes for the production of specific proteins. It’s a 

part of DNA which signifies organism’s physical characteristics, cause of getting certain disease. In humans, all 

cancers arise due to mutation in the gene. An altered gene is nothing but a small change in the part of DNA. Basically 

gene mutation categorizes into two types, germline mutation and acquired. When the gene is passed directly from 

the parents to child, it is called germline mutation. Acquired mutations are those which are caused due to some factors 

like tobacco, (UV) radiations, viruses etc. This paper discusses number of pattern matching algorithms and their 

performance differences. A simple string matching algorithm has chosen in order to apply the maximum level of 

parallelization with less system overhead. 

 

 

                                                            Figure 1 Structure of DNA  

2. Related work 

Numerous works have been done till now that analyze and compare parallel programming paradigms for multicore  

 



clusters. To mention a few, there are different techniques to detect different types of cancers and to cure them. In that 

females are facing now a day’s breast cancer problems from which many deaths are happening.  Hence GPUs are used 

to identify at earlier stage and cure them. But all these results vary depending on the type of the problem solved, the 

algorithms used and the features of the hardware architectures  used ,which makes research in this area even more 

significant.  

3. DNA Sequencing 

 

1.1The term DNA sequencing refers to the combination of A, C, T, and G letters as per their arrangements in DNA. 

DNA sequencing is the process of determining the DNA sequence may come in useful in practically any biological 

research.DNA sequencing is used to determine the sequence of individual genes, larger genetic regions, full 

chromosomes or entire genomes.  

1.1.1 Genome Sequencing 

The biological information is acquired by gathering, storing, analyzing and integrating the biological 

structure of organisms that brings out genetic information. It is necessary to use this genomic information in 

understanding human diseases and in the identification of new molecular targets for discovery.  

1.2 Cancer Statistics Worldwide 
 

Cancer is responsible for majority of deaths worldwide. There are more than hundred types of cancer 

diseases which originate from most of the cell types and organs of the human body. All cancers occur due to mutation 

in the gene sequence. 

1.2.1 Cancer Survey 
 

The approximate data disclosed by research centers like International Agency for research on cancer (IARC) 

addresses that India has lower cancer rates than foreign countries as shown in table 1.1. 

Table 1.1 is the estimated percentage of cancer amongst male and female  

 

Cancer Men Cancer Women 

Lung & Bronchus 28% Lung & Bronchus 26% 

Prostate 10% Breast 14% 

Kidney & renal pelvis 3% Brain/other nervous system 2% 

 
 

1.2.2 Cancer Diagnosis Techniques 
 

There are various cancer detection techniques in existence. Lots of new methods are being developed 

and few more are still in process. The most common cancer diagnostic methods are Biopsy, Endoscopy, 

Diagnostic imaging, Blood test, Pap test and genetic test. One of the important cancers detecting method is a Genetic 

testing. In simple words, Genetic testing is a reading a DNA code to identify abnormalities.  

Genetic Testing 
 

In humans, all cancers arise due to mutation in the gene. An altered gene is nothing but a small change in the 

part of DNA. Basically gene mutation is categorized into two types, Germline and Acquired mutation. When the gene 

is passed directly from the parents to child, it is called Germline Mutation. Acquired mutations are those which are 

caused due to some factors like tobacco, (UV) radiations, viruses etc.  

1.2.3 Cancer Gene 
 

 

 

http://en.wikipedia.org/wiki/Gene


There are main two types of genes that play role in the cause of cancer. Those are oncogenes and tumor 

suppresser genes. 

Oncogenes: - Most oncogenes are mutations of certain normal genes called proto- oncogenes. Proto-

oncogenes controls the division of the cell so are the good ones. When this happens, the cell grows out of control, 

which can lead to cancer. E.g.RET. 

Tumor Suppresser genes: - Tumor suppressor genes are normal genes that slow down cell division, repair 

DNA mistakes and it carries out apoptosis (programmed cell death). When tumor suppressor genes don't work 

properly, cells can grow out of control, which can lead to cancer. Many  different  tumor  suppressor  genes  have  

been  found,  including  TP53 (p53),  BRCA1, BRCA2,APC, and RB1. 

 
 1.3 BRCA1 and BRCA2: BRCA1 and BRCA2 are human genes that produce tumor suppressor proteins. These 

proteins help repair damaged DNA and, therefore, play a role in ensuring the stability of the cell’s genetic material. 

Specific inherited mutations in BRCA1 and BRCA2 increase the risk of female breast and ovarian cancers, and they 

have been associated with increased risks of several additional types of cancer. 

 
The gene responsible for breast cancer is listed in the Table 1.2. 

Cancer Types Responsible Gene Gene Location Chromosome sequence 

Breast HER2,BRCA1/2,AKT 1 17q12,17q21, 14q32 Chromosome: 17 

Chromosome: 17, Chromosome: 14 
 
 

Table 1.2 Cancers with their responsible genes.  

 1.3.1 Breast cancer detection and diagnosis 

Today, medical imaging systems using NVIDIA GPUs give doctors and patients more accurate results and faster 

diagnoses than have been possible with traditional scanning systems. As a result, our technologies are helping to 

improve breast cancer detection to find cancer earlier, thus improving patient survival rates and profoundly and 

positively affecting women’s health and wellbeing. Several options are available for managing cancer risk in 

individuals who have a known harmful BRCA1 or BRCA2 mutation. These include 

enhanced screening, prophylactic (risk-reducing) surgery, and chemoprevention. 

 Enhanced Screening. Some women who test positive for BRCA1 and BRCA2 mutations may choose to start screening 

at younger ages than the general population or have more frequent screening. For example, some experts recommend 

that women who carry a harmful BRCA1 orBRCA2 mutation undergo clinical breast examinations beginning at age 25 

to 35 years (17). And some expert groups recommend that women who carry such a mutation have a 

mammogram every year, beginning at age 25 to 35 years. 

 Prophylactic (Risk-reducing) Surgery. Prophylactic surgery involves removing as much of the "at-risk" tissue as 

possible. Women may choose to have both breasts removed (bilateral prophylactic mastectomy) to reduce their risk of 

breast cancer. Surgery to remove a woman’s ovaries and fallopian tubes (bilateral prophylactic salpingo-

oophorectomy) can help reduce her risk of ovarian cancer. Removing the ovaries also reduces the risk of breast cancer 

in premenopausal women by eliminating a source of hormones that can fuel the growth of some types of breast cancer. 

 Chemoprevention. Chemoprevention is the use of drugs, vitamins, or other agents to try to reduce the risk of, or delay  

the recurrence of, cancer. Although two chemo preventive drugs (tamoxifen and raloxifene) have been approved by 

the U.S. Food and Drug Administration(FDA) to reduce the risk of breast cancer in women at increased risk, the role of 

these drugs in women with harmful BRCA1 or BRCA2 mutations is not yet clear. 

http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046047&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046742&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045693&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046657&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046092&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045671&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046476&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045098&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046063&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000444971&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000445074&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046171&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000256574&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045487&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000304715&version=Patient&language=English
http://www.cancer.gov/cancertopics/factsheet/Risk/BRCA#r17
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045775&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000304724&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045687&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046569&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046569&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045713&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000348921&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000044744&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045576&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046046&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000454785&version=Patient&language=English


1.4 Parallel Programming Model 
 
1.4.1 Graphics Processing Unit 
 
GPU Architecture 
 
GPU architecture is built with a specialized circuit which could accelerate the output image in a frame buffer intended 

for output to display. GPU’s are very efficient at manipulating computer graphics and are generally more effective 

than general purpose CPU’s for algorithms where processing of large blocks of data is done in parallel. 

In a modern architectural systems CPU is connected with GPU via PCI Express or AGP slots being a 

graphics connector on the motherboard in order to communicate with GPU resources. Graphics connector transfers 

all commands, texture, and vertex data from CPU to GPU. The graphics connector is being improved and 

introduced as bus technology. Comparison study of CPU and GPU is shown in Figure 2 for different application areas. 

 

 

                                                          Figure 2 Comparison study of CPU and GPU 

 

4 CUDA  
 

Compute unified device architecture is referred as CUDA  has been introduced by NVIDIA in 2007.It can 

develop number of applications for GPU’s that are highly parallel in nature and run on hundreds of GPU processor 

cores in parallel. CUDA builds threads which access fast shared memory and carry out parallel execution. 

        1. NVIDIA GPUs are designed for highly performance and parallel computation which best served by parallel 

compute engines. 

2.   OS kernel-level support for hardware initialization, configuration, etc. 
 
4.1 CUDA programming 
 

NVIDA invented the parallel computing platform and programming model in terms of CUDA. It enables 

dramatic increase in computing performance by harnessing the power of the graphics  processing  unit  (GPU).Using  

this  technology  the  pattern  matching  algorithm  for Genome sequence can be made optimized.  

This paper discusses number of pattern matching algorithms and their performance differences. A simple string 

matching algorithm has chosen in order to apply the maximum level of parallelization with less system overhead.  

This approach is applied for the process of cancer diagnosis by matching several gene patterns in input sequence 

and draw inferences from result.  

 
 4.2 Analyze different serial algorithms for pattern matching and their performance ratios. 
 

 Build  scalable  parallel  brute  force  algorithm  for  DNA  sequence  with  necessary modification. 

 

 



 Measure the GPU and CPU performance differences in terms of processing time and generate resultant graph. 

 Various cancer gene patterns are run according to thread per pattern and verified whether mutated or not. 

 To increase the sensitivity of the filtering mechanism, the problem of pattern matching that errors are also taken 

care of. 

Naive Brute force 
 

It is one of the simplest algorithms having complexity O(mn). In this, First character of pattern P(with 

length m) is aligned with first character of text T (with length n).Then scanning is done from left to right. As shifting 

is done at each step it gives less efficiency. 

 Boyer-Moore Algorithm [BM1977] 
 

It performs larger shift-increment whenever mismatch is detected. It differs from Naïve in the way of 

scanning. It scans the string from right to left; unlike Naive i.e. P is aligned with T such that last character of P will 

be matched to first character of T. The worst complexity is still O(m+n). 

Knuth-Morris-Pratt [KMP1977] 
 

This algorithm is based on automaton theory. Firstly a finite state automata model M is being created for the 

given pattern P. The input string T with ∑= {A, C, T, G} is processed through the model. If pattern is present in text, 

the text is accepted otherwise rejected. But the only disadvantage of the KMP algorithm is that it doesn’t tell the 

number of occurrences of the pattern. 

 
4.3 Enhanced matching Algorithms 

 MSMPMA (Multiple Skip Multiple Pattern Matching Algorithm) 
 

It is a simple one that carries multi pattern match with reduced number of comparison. This algorithm fixes 

index position and then compares the substrings of text to that of pattern until a match is found.  

 IKPMPM (Index based K partition Multiple Pattern Matching algorithm) 
 

This came up with better indexing technique. Here an index table is built to reduce the number of 

comparisons, And later partitioning the string and pattern (with some fix value k). This gives good performance 

for DNA related sequence application. 

 EPMSPP (Exact Multiple Pattern Matching Algorithm) 
 

It proposes even more efficient pattern matching approach called exact multiple pattern matching algorithms 

using DNA sequence and pattern pair. Instead of indexing each character of text, all 16 pairs of bases (A, C, T, and 

G) are indexed. This simplifies indexing and finds the pattern match on basis of pair indexing. This algorithm shows 

experimental results for a input sequence of 1024K. 

The table 4.1 summarizes all the techniques studied along with their pros and cons. 

ALGORITHMS PROS CONS 

Naive Brute Force Simple More number of shifts 

 Boyer Moore Reduced number of shifts Bad Character shift 

Knuth Morris Pratt Efficient for single pattern match Doesn’t offer time advantage over 

Boyer Moore for exact pattern match. 

MSMPMA Skips number of comparisons 

Suitable for single pattern match 

As the size of text increases complexity 

increases 



IKPMPM Efficient indexing method with k 

partitions 

Comparisons per character ratio are less 

than existing approaches.(< 0.6) 

Doesn’t work for approximate pattern 

match. 

EPMSPP Pair indexing improves indexing Performance degrades with error inputs 

Parallel Algorithm Parallel computing 

Least Processing time 

System dependent 

 

                          Table4.1 Algorithms with their pros and cons 

4.4 Code Flow 
 

At the very beginning of the CUDA code’s execution, code is compiled just like other c code. Its primary 

execution takes place in CPU. As the execution started all non-kernel functions getting executed on CPU and the 

execution of kernel code is being transferred to GPU. This way we get parallel execution on CPU and GPU.  

The basic idea behind using the parallel approach for cancer diagnosis is quite simple. The genes that are 

responsible for particular type of cancer are being organized (data is collected from well-known database NCBI and 

other genome projects). DNA is declared to be cancer prone unless each is gene pattern is exactly present in given 

human DNA. The overall working strategy is explained with the Figure 3. 

 

 
Figure 3 Code flow of the Pattern matching 

 
 

5 Implementation and Results 
 
5.1 System Requirements 
 

The GPU used in this research work is TESLA C2070 on a HP Z420 workstation i7 core having 16 GB 

RAM operated on a 64 bit windows system. Latest release CUDA 5 is being configured with visual studio 2008 as 

platform.  

5.2 System Results 
 

Each pattern representing as a gene runs with a thread. As threads run in parallel, all the gene patterns are  

 

 

 



simultaneously searched in the chunks of text file. This way detection mechanism is achieved with less 

processing time. 

 
5.2.1 Time versus Number of Patterns 
 

The graph of figure 4 shows difference between the processing times of the serial and parallel 

implementation. As the number of patterns goes on increasing the processing time requires for the serial code also 

enhances. Against to that of parallel code, where processing almost same for all the patterns sets. In fact, it shows a 

better performance for more number of patterns.  

 

 

 

Figure 4 Time versus No of patterns graph 

 

The graph shows a vast variation in the serial performance but in case of parallel implementation the variation seems 

to be negligible.  

5.2.2 Time versus Chunk size 
 

In this project whole genome sequence is distributed into the different files as per the chromosome numbers. 

Each chromosome files with varying sizes. Each file is again divided into chunks so as to carry out the searching 

process efficiently. Figure  5 is the graph of time versus chunk size. If the chunk size is increased, the processing 

time decreases in both the cases. But for parallel  implementation  the  variation  is  negligible  and  serial  

implementation  shows  varies greatly. The parallel code gives 30 times more efficient than serial. The results have 

been made for set of files with varying sizes ranging from 20-80 MBs processing 8 numbers of patterns. 

 

 

Chunk Size Parallel Serial 

25000 1.93 17.31 

35000 1.79 24.18 

45000 1.72 67.6 

55000 1.71 52.4 

65000 1.69 46.24 

Table 5.1 processing times for parallel and serial implementation with increasing chunk size 

 



 
 

Figure 5 Time versus chunk size (with reference to Table 5.1) 

 

Above fig (Table 5.1) shows the output of the execution of the both parallel and serial implementation of pattern 

matching algorithm which diagnose the input DNA sequence by detecting exact presence of provided genes.  

 

6. Conclusion 

 

The report investigates an efficient and simple mechanism for breast cancer detection. From the obtained results, an 

individual is verified whether he/she has chances of getting breast cancer in future or not though his/her DNA. An 

ordinary middle class individual may find it prohibitive to use existing diagnosis technology as it is bit expensive. The 

research is done on GPU using CUDA programming model, accelerating the searching process. Availability of new 

techniques for treatment are also discussed. This has led significant improvement over serial analysis as it is 

implemented on GPU. Future lines of work include the development of other solutions for new symptom types of 

BRAC1 and BRAC2 .  
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Abstracts 

Nowadays the warehouses store data that is not always suitable for presentation in a dimensional manner. This 

requires the use of advanced approaches to modeling fact tables especially when using a bottom-up data warehouse 

architecture. In this paper we provide a review of both basic and more complex techniques for fact tables modeling. 

We also discuss how some fact modeling techniques are suitable for a given query, but are not suitable for others. 

The given examples address the need of a methodology which combines the presentation flexibility of the top-

down Inmon’s approach and the quick results given by Kimball’s bottom-up modelling approach. 
 

Keywords:fact tables; query analysis; data warehouse; modeling 

1. Introduction 

When it comes to designing a data warehouse, the two most commonly discussed methods are the approaches 

introduced by Bill Inmon and Ralph Kimball. Debates on which one is better and more effective have been on for 

years. But a clear cut answer has never been arrived upon, as both philosophies have their own advantages and 

differentiating factors, and enterprises continue to use either of these [1]. 

Bill Inmon recommends building a data warehouse that follows a top down approach. In Inmon’s philosophy, it 

starts with building a big centralized enterprise data warehouse where all available data from transaction systems 

are consolidated into a subject-oriented, integrated, time-variant and non-volatile collection of data that supports 

decision making [2]. This centralized enterprise model is designed and normalized in a 3-rd normal form. Then the 

dimensional data marts, which contain data required for specific business processes or specific departments are 

created from the data warehouse [1]. 

In a contrast to Bill Inmon’s approach (known as Corporate Information Factory Data Warehouse), Ralph 

Kimball recommends building a data warehouse that follows bottom up approach. In Kimball’s philosophy, it is a 

first start with mission critical data marts that serve analytic needs of departments [2]. Keeping in mind the most 
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important business aspects or departments, data marts are created. These data marts are eventually integrated 

together to create a data warehouse using a bus architecture, which consists of conformed dimensions between all 

the data marts.  So the data warehouse ends up being segmented into a number of logically self-contained and 

consistent data marts, rather than a big and complex centralized model [3].  

The approach to designing a data warehouse depends on the business objectives of an organization, nature of 

business, time and cost involved, and the level of dependence between various functions [1]. According to some 

sources [3]. Kimball’s is the most frequently used methodology if you are using the Microsoft BI stack.  It is 

popular because business users can see some results quickly, with the risk you may create duplicate data or may 

have to redo part of a design because there was no master plan. Oracle on the other hand prefers Inmon’s approach 

in its Data Warehouse Reference Architecture. The Reference Architecture addresses the need for integration of 

data across the organization creating the “single version of the truth” and the different layers of abstraction. The so 

called Foundation layer records data at the lowest level of granularity and it is modeled in a normalized fashion. On 

the base of that layer a specific representation of data is built, according to business intelligence or data mining 

tools requirements [4]. With that approach there is a master plan and usually you will not have to redo anything, 

but it could be a while before you see any benefits, and the up-front cost is significant.  Another risk is that the time 

you start generating results, the business source data has changed or there are changed priorities and you may have 

to redo some work anyway[3]. 

Each of the afore mentioned methodologies has its advantages and disadvantages but if you choose Kimball’s 

approach, you should keep in mind that nowadays the warehouses store data that is not always suitable for 

presentation in a dimensional manner. Also some of the reports provided by data warehouses tend to be operational 

rather than analytical, but because they contain integrated data from multiple sources, the business users and 

corporate managers expect to receive them from the data warehouse. This requires non-standard approaches to 

modeling fact tables. In this paper we present both popular and not so common techniques for fact tables modeling. 

2. Basic techniques for fact table modeling 

In literature, there are three main types of fact tables according to the way of history storage: Transactional, 

Periodic snapshots and Accumulating snapshots. 

2.1. Transaction fact tables 

A transaction table is the most basic and fundamental. It represents an event that occurred at an instantaneous 

point in time. Transaction data fits easily into a dimensional framework. Atomic transaction data is the most 

naturally dimensional data, enabling you to analyze behavior in extreme detail. After a transaction has been posted 

in the fact table, you typically don’t revisit it [5]. 

Example 1 

If a customer buys 3 different products from a point of sale then the fact table will have 3 records for each 

transaction indicating 3 different types of product sale. Basically, if 3 transactions are displayed on the customer 

receipt, then we have to store 3 records in the fact table as the granularity of the fact table is at transaction level [6]. 

        Table 1. An example of a transaction fact table. 

Customer Product Amount Data 

Customer 1 Product 1 10000 01.02.2014 

Customer 1 Product 2 5000 01.02.2014 

Customer 1 Product 3 1000 01.02.2014 

http://www.jamesserra.com/archive/2011/11/conformed-dimensions/
http://searchbusinessintelligence.techtarget.in/tip/6-data-warehouse-design-mistakes-to-avoid
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2.2. Periodic snapshots 

Periodic snapshots are needed to see the cumulative performance of the business at regular, predictable time 

intervals. Unlike the transaction fact table where a row is loaded for each event occurrence, with the periodic 

snapshot, you take a picture (hence the snapshot terminology) of the activity at the end of a day, week, or month, 

then another picture at the end of the next period, and so on. The periodic snapshots are stacked consecutively into 

the fact table. The periodic snapshot fact table often is the only place to easily retrieve a regular, predictable view 

of longitudinal performance trends [5]. 

Example 2 

The daily state of a bank account's balance should be modeled by taking a snapshot of that state on a daily basis. 

The balance of each account is recorded in the fact table at the end of the accounting day. There is a measurement 

for each account on each day (the data is dense in contrast to transaction fact tables). 

Table 2. An example of a periodic snapshot fact table. 

Account No Currency DB Balance CR Balance Accounting Date  

7313323242 EUR 2500 10000 01.02.2014  

7313323242 EUR 7000 5000 02.02.2014  

7313323242 EUR 12000 1000 03.02.2014  

 

2.3. Accumulating snapshots 

A transaction fact table records one row for each significant event in a business process. When the focus of 

analysis is the elapsed time between events, this form of organization is not optimal. Queries will be complex and 

perform poorly. When it is easy to identify the individual things being processed, an accumulating snapshot can 

streamline this kind of analysis [7]. A row in an accumulating snapshot fact table summarizes the measurement 

events occurring at predictable steps between the beginning and the end of a process. Pipeline or workflow 
processes, such as order fulfillment or claim processing, that have a defined start point, standard intermediate steps, 
and defined end point can be modeled with this type of fact table. There is a date column in the fact table for each 

critical milestone in the process. An individual row in an accumulating snapshot fact table, corresponding for 

instance to a line on an order, is initially inserted when the order line is created. As pipeline progress occurs, the 

accumulating fact table row is revisited and updated [8]. 

Example 3 

Let us take an example of order processing. Assume that the modeling process in a normalized form uses the 

following table structure: 

 

Table 3. An example of order processing in conventional normalized table format. 

Order No Order Status Date 

12345 Customer Ordered Product 01-01-2012 

12345 Order Product Dispatched from Warehouse 02-01-2012 

12345 Handed Over to Courier Company 03-01-2012 
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If you look at the above events, you could see that each date has its own name, e.g., Customer Order Date, 

Warehouse Dispatch Date etc. In accumulating the fact table at each stage, dates will be updated with relevant facts 

[6]. That is, we have a table with columns Order number, Date of Order, Date of Order Dispatched from 

theWarehouse and so on. Here it is very important to determine the milestones to be documented. 

Table 4. An example of an accumulating snapshot fact table for order processing. 

Order No Order Date  Dispatch Date Send Date 

12345 01-01-2012 02-01-2012 03-01-2012 

3. Less common techniques for fact table modeling 

3.1. Factless fact tables 

A factless fact table captures the many-to-many relationships between dimensions, but contains no numeric or 

textual facts. They are often used to record events or coverage information. Common examples of factless fact 

tables include tracking student attendance or registration events, identifying product promotion events (to 

determine promoted products that didn’t sell), tracking insurance-related accident events and others [10]. 

3.1.1. Factless fact tables for events 

The first type of factless fact table is a table that records an event. Many event-tracking tables in dimensional 

data warehouses turn out to be factless. Sometimes there seem to be no facts associated with an important business 

process. Events or activities occur that you wish to track, but you find no measurements. In situations like this, 

build a standard transaction-grained fact table that contains no facts [11].  

One good example is shown in Figure 1.     

Fact table   

 

 

 

                                                                          Fig. 1. Example of Factless Fact table 

The example presents how to track student attendance at a college. The grain of the fact table in Figure 1 is the 

individual student attendance event. In this case the dimensions are all well-defined and the fact table record, 

consisting of just the five keys, is a good representation of the student attendance event. Also there is no obvious 

fact to record each time a student attends a lecture. Tangible facts such as the grade for the course don’t belong in 

this fact table. This fact table represents the student attendance process, not the semester grading process or even 

the midterm exam process [19].  

Although there is no measurements in fact table a lot of interesting questions can be asked of this dimensional 

schema, including: “Which classes were the most heavily attended? Which classes were the most consistently 

attended? Which teachers taught the most students? Which teachers taught classes in facilities belonging to other 

departments? Which facilities were the most lightly used? What was the average total walking distance of a student 

in a given day?” 

Date dimension 
Date_ key 

Student_key 

Course_key 

Teacher_key 

Class Room_key 

Course dimension 
Student 

dimension 
 

Teacher 

dimension 

Class room 

dimension 
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3.1.2. Factless fact tables for conditions (coverage table) 

Factless fact tables are also used to model conditions or other important relationships among dimensions. In 

these cases, there are no clear transactions or events. It is used to support negative analysis report, for example, for 

a store that did not sell a product for a given period.  To produce such report, you need to have a fact table to 

capture all the possible combinations.  You can then figure out what is missing [11]. 

3.2. Slowly Changing Fact Tables (Timespan tracking in fact table) 

Traditionally, SCD2 (Slowly Changing Dimension Type 2) is a trade mark for historical data storage in 

dimensional tables. When an object of the table has been changed, a new row is added (version of the object) with a 

date of validity “from – to”. In some cases, this technique can be applied to store data in a fact table. Let us assume 

the organization has a huge number of customers and the task is to track very detailed customer profiles that 

include customer preferences, market segmentation, customer geography etc. The customer profiles are changing 

very often. The table would be very wide, huge and growing very fast. We can split the dimension table in a 

number of smaller tables (mini-dimensions). The question is how to join them together to be able to get complete 

customer profile as at any point in time. The first design could be to add a snapshot factless fact table that joins 

these customer dimensions. This is not the best solution as the current snapshot of the customers will be added to  

every loading of the fact table. The table will grow extremely fast. Most often the rows inserted into the snapshot 

fact table will be the same as previous just with a new date. Therefore we can apply SCD2 dimension technique for 

the fact table to avoid duplication of rows when the attributes are not changing. If any attribute of a customer 

profile changes, a new row will be inserted in the fact table. The number of rows in this fact table will be the same 

as the number of rows in the original dimension table Customer Profiles; however the data will take less of the disk 

space. It is often reasonable to apply Slowly Changing Fact technique to prevent the snapshot fact table from 

growing too fast [9].  

3.3. Header/Line Item Fact Tables 

The parent-child data relationship is one of the basic, fundamental structures in the business world. An invoice 

(the parent) has many line items (the children) .Basically, any business document with an embedded repeating 

group qualifies as a parent-child application, especially when the embedded line items contain interesting 

numerical measurements like dollars or physical units. But a parent-child source of data, like invoices, presents a 

classic design dilemma. Some of the data is only available at the parent level, and some only available at the child 

level. Do we need two fact tables in our dimensional model or can we do it with just one? And what do we do with 

the data that is only available at the parent level when we want to drill down to the child level? A recommended 

modeling technique in such cases is denormalization of parent - child data in a compound fact table. Such 

compounded fact tables are called Header/Line Item Fact Tables [12].  

3.4. Others 

There are many other open questions how to present operative data multidimensionally (in terms of dimensional 

and fact tables). For instance, in [13] it is discussed how to model less predictable workflow processes, since the 

accumulating snapshot fact tables are appropriate for predictable workflows with well-established milestones, and 

sometimes the processes have a definite start and end date, but the milestones in between are often numerous and 

less stable. 

In [14] a set of so called advanced fact techniques as Centipede Fact Tables, Lag/Duration Facts, Allocated 

Facts, Late Arriving Facts  etc. is discussed. 
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4.  Fact table modeling query analysis  

The data warehouse input data (source data) can be represented in different formats using the techniques for 

modeling of fact tables discussed above. The question “Which approach to choose?” arises for the data warehouse 

designers. Usually, in this decision making, they are guided by the nature of the data, the information the system 

must provide and, not seldom, they use intuition and associations, based on their previous experience. Let us 

consider some examples: 

 

Example 1 

Let us have a transaction table with sales by products and customers. If a report must be presented to show the 

income from each customer at the end of the calendar month then the transaction fact representation will be 

ineffective and inconvenient – a customer may not have purchased a single product throughout the month but he 

must appear in the result. Also, the amount of data that must be aggregated may be considerable. A representation 

of the data as periodical snapshot on a monthly basis will be much more convenient for such kind of queries. 

Example 2 

Imagine that we have a table with relatively few rows – for instance, 5,000 contracts and each contract on the 

average changes once a year. With a daily loading of the data warehouse for a year we shall have 365*5,000 = 

1,825,000 records in the fact table versus 10,000 if we apply the SCD2 approach. 

If we want to create a query for counting the contracts for a particular date, this can be easily achieved by using 

a filter of the kind “the report date to be between the validity dates of the version of the contract”. Meanwhile, if we 

want to follow the history of the changes of a given contract throughout a year, this is also easily achieved. If we 

have used the snapshot scheme, however, in order to create the second query, it is necessary to dig into all 

snapshots of the contract for one year, to keep only the distinct records and then to show the date of each first 

change of the contract during that year. It is quite difficult to achieve this result by the end users of the BI 

instrument. In the presence of such queries the designers would prefer the SCD2 model.  

What will happen, however, if another part of the customers need report which follows the trend of the number 

of contracts on an annual basis. In such cases, the snapshot representation will be the more convenient choice, 

particularly if the company has not 5,000 but 1,000,000 contracts of the respective kind. In order to provide both 

kinds of reports, the designers will model both types of fact tables. 

 

5. Conclusion 

Though the BI solutions are famous for their ad-hoc functionality, there are no universal models of the data. For 

some problems one representation is good, and for others – another one. Moreover, some instruments (such as data 

mining tools) require more specific representations. For Kimball’s approach, there is no central atomary model 

which should be the source of all representations needed for the goals of the reports. To overcome this 

shortcoming, advanced techniques of fact tables modeling appear. Also, the necessity arises to keep the same data 

in different structures, i.e. a denormalization and duplication of the data in the facts appear. Dependences between 

the metrics are created, which the multidimensional model does not reflect. 

Business nowadays is much more dynamic. In order to be competitive, innovation and changes in the models of 

work of business analysts is often needed. The necessity of new architecture allowing flexibility in the reflection of 

these changes is felt. For instance, in a bank, a reorganization of the profit and losses dimension and its hierarchies 

is often needed. New services and accounting models appear which modify the algorithms of calculation of many 

business metrics. The normalized, centralized model of Inmon is more flexible for such changes and allows to more 

easily following the dependences between basic and derived metrics. Thus the changes in the algorithms can be 
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consistently carried out on the entire system. On the other hand, this architecture requires more time and resources. 

With the work dynamics and shrunk market nowadays, most companies are not disposed to spend so much money, 

having in mind the risk of permanent changes in the requirements. Moreover, the system maintenance has to be 

done by very good specialists due to the complexity of the architecture and the model.  

To address the problem of a changing business environment a modeling approach called Data Vault is used. To 

achieve this, the input data is stored in a format that separates structural information from descriptive attributes 

[15]. However, Data Vault makes no distinction between good and bad data unlike the practice in other data 

warehouse methods where data that does not conform to the definitions is removed or cleansed [16]. Also a 

complex data model makes it not relevant for the data access layer [17]. 

Over the last decade Inmon’s and Kimball’s modeling approaches have evolved. Kimball describes 4 stages of 

evaluation of his architecture (Stage 1 – simple dimensional model phase; Stage 2 – conformed dimension/master 

conformed dimension phase; Stage 3 – MDM phase; Stage 4 - hub and spoke architecture). The last Stage 4 

architecture is very similar to Inmon’s corporate information factory [18]. Inmon’s next generation architecture 

(known as DW 2.0) contains many different architectural components that have been added to the basic corporate 

information factory. Some of the new aspects of the DW 2.0 architecture include unstructured data near line (or 

alternate) storage, taxonomies, changed data capture, an archival component and others. 

Despite all efforts of designer research community to develop the best data warehouse architecture, for the 

moment there is no technique described to effectively combine the flexibility of Inmon’s approach with the low 

cost and quick results given by Kimball’s approach. Our experience in the development and maintenance of Data 

Warehouse systems shows that an important place in such new architecture must be taken by a system following 

and maintaining the dependences between the data and its duplication.  
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Abstracts 

With a substantial growth of internet usage across the world; the threat of attackers becomes more serious than before. One of 

the major threats to the internet-based organisations which grows around the world is Denial of Service attack in various forms. 

Although Denial of Service attack is an old threat but still it is being widely spread over the years and needs a serious 

consideration from security professionals to defend against it. This research explores Denial of Service attacks and proposes a 

framework to defend against the attack.   

Keywords: Denial of Service attack (DoS), Distributed Denial of Service attack (DDoS), Botnet, Defense Mechanism Framework, 
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1. INTRODUCTION 

In today’s competitive environment; information is considered as a valuable asset which needs to be protected by 

some security measures. In this context; Security can be defined as the quality or state of being secure to be far 

from danger [4].  Information Security Management is a set of policies, rules and procedures developed to manage 

the information security process. It is developed to ensure that the information and other assets and resources are 

protected against any malicious threat. One of the major threats to the internet-based organisations and their 

information which breaches the availability property of information security is Denial of Service attack. Denial of 

Service attack is an attempt to prevent the legitimate users from accessing the online services by flooding the 

network resources with bogus packets or disrupts the network connection [7]. Distributed Denial of Service attack 

is a new generation of DoS attack which is used to attack a single target by sending bogus packets from thousands 

of compromised machines called zombies or bots. It is a much complicated threat as the attack is coming from 

multiple sources which make it difficult to trace the source of the attacker and block it. The most common 
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technique used to run DDoS is called botnet. Botnet is a collection of bots (zombies) or compromised machines 

which is infected by hacker using some type of viruses or malware like worms. The infected machines will be 

under the control of the attacker and they are used to send packets simultaneously to the victim machine causing a 

flood of illegal packets hence, making the system down or crash. Many researchers proposed different defense 

mechanisms against different types of Denial of Service attacks. The main goal of this paper is to propose a 

defense mechanism framework against Denial of Service attack and splits (or breaks down) the solutions into 

strategic and operational levels.  

This paper is organised as follows: Section.2 describes a Background of DoS attack. Section.3 details the Problem 

definition. Section.4 presents the Defense Mechanism Framework. Section.5 discusses the evaluation of the 

framework and Section. 6 concludes the paper. 

2. BACKGROUND 

Denial of Service attack can be defined as a cyber-threat which causes the network resources unavailable to the 

intended users by flooding the network bandwidth with illegal packets. Distributed Denial of Service is the new 

form of DoS attack. DDoS attack is the way to overwhelm the victim network with fake traffic to prevent 

legitimate users from accessing it. It requires a significant amount of bandwidth to run effectively. It uses the same 

techniques of DoS attacks but the main difference is that DDoS runs from multiple numbers of sources called 

zombies to run the attack simultaneously which makes it difficult to mitigate and control. According to Silva et 

al.2013; we can simply run DDoS attack by forming a Botnet. The attacker who is compromising other machines is 

called botmaster and the compromised machines are called bots (or slaves). Botmaster has a control over the bots 

in the botnet to prompt them to run a malicious attack against a particular target simultaneously [1]. 

3. PROBLEM STATEMENT  

When the internet was developed in 1969; the main purpose was supporting the research and the communication. 

There was no any consideration of security at that time. As known; many protocols were developed to help the 

administrators to control their networks. One of these protocols is called Remote Desktop Protocol. RDP is a 

protocol which developed by Microsoft to provide a user with Graphical Interface to connect remotely to another 

computer. By default, the server of RDP listens to TCP port and UDP port 3389. This protocol is enabled by 

default and many people are not aware of its implications.  

Unfortunately, such useful protocols were exploited by some people to run different malicious activities against 

online services. One of these activities is Denial of Service attack. The main aim of DoS attack is to bring the 

system down and out of reach for the customers and prevent users from getting the required services. However; 

during vulnerability assessment for an organisation which had students' information database and staff databases 

containing highly confidential information; an exploitable critical vulnerability was discovered when we run a 

commercial tool called Nessus. The vulnerability was in the Remote Desktop Protocol (RDP). The code of this 

vulnerability is MS12-020 and it is classified as a critical vulnerability in Microsoft Windows. This weakness 

allows remote code execution if attacker keeps sending a specially crafted RDP packets to the victim. When this 

weakness was exploited by backtrack; the database server was brought down continuously and if we continue the 

process this will lead to system crash and Denial of Service for the legitimate users.  

Similarly; the employees' laptops running windows operating system were successfully exploited by this attack. 

Their laptops got a blue screen of death which resulted in Denial of Service.   
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According to statistics revealed by Prolexic
†
 [5]; Denial of Service attacks has grown 53% since last two years. 

Forrester Consulting reveals that the revenue loss of the organisations caused by layer 7 DDoS attack reaches US$ 

220,000 per hour during the attack. (Prolexic, 2013). This attack will cause a negative impact on the firm and will 

lower the reputation level and may reduce the customers’ trust. All of these factors may lead to a huge financial 

and reputational loss.  

This research focuses on proposing an effective defense mechanism framework to defend against DoS attack that 

can be applicable to most of organisations irrespective of their types and nature of business. It will provide an 

overall solution and guidelines to protect the organisations from this dangerous attack although we can’t protect the 

services 100% but still the chances of attackers’ success can be significantly reduced.   

4. DEFENSE MECHANISM FRAMEWORK 

As discussed in the problem statement; the threat of DoS attack is increasing over the years and approximately all 

companies are target of this attack irrespective of the percentage of the occurrence of this attack. Although it is not 

possible to prevent the attack completely, we can provide a defense mechanism to minimize the impact of the 

attack. Defense mechanism framework is a comprehensive document that shows how to deal with DoS attack in 

multiple levels including strategic and operational levels. Each defense mechanism (Preventive, Deterrence, 

Detective and Response & Recovery) includes different strategies and operational actions to be performed to 

countermeasure the danger of the attack. Many researchers developed different defense mechanism frameworks to 

countermeasure the attack but none of them classified it into strategic and operational levels. The framework 

presented in this paper is designed to enable companies to break down the mechanisms of defense into two levels: 

Strategic and operational. This will help the organisations to effectively defend against the attack and significantly 

save time when the attack occurs. 

Objectives of the framework:  

1. Minimize the business damage and the impact of the attack. 

2. Provide a comprehensive solution and best practices to countermeasure the attack. 

3. Safeguard business continuity and enable the company to keep functioning. 

 

Fig 1- Proposed Defense Mechanism Framework 

 

 
†
 It is the largest, most trusted DDoS protection and mitigation service provider. 
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The following will explain the framework with its different levels and options: 

1. Preventive Defense Mechanism 
This mechanism means protecting against the attack before it happens. Although full protection against Denial of 

Service attack can’t be achieved but still we can minimize the success chances of the attacker by proposing some 

preventive techniques and strategies to apply before the attack becomes a reality. 

Preventive Defense Mechanism is classified into strategic and operation level as follows: 

Strategic Level 

Incident Response Plan 

The main goal of Incident Response Plan is to reduce the damage and loss caused by this incident when it happens 

by planning ahead to contain the attack. The plan will provide a step-by-step process to follow when DoS attack 

occurs. We have to set the steps to deal with the attack when it happens.  
a. Step one: Preparation  

b. Step two: Detection  

c. Step three: Notification 

d. Step four: Containment   

e. Step five: Restore 

f. Step Six: Report 

Awareness 

NTT Communications Report 2012 stated that awareness should be considered as the first critical point to defend 

against Denial of Service attack. Awareness in this context means the awareness programs to the top management. 

The top management is the core of the company and they should be aware of all threats surrounding the company. 

According to NTT Communications 2012; the company should understand the industry trends in DDoS attack, 

identify the vulnerabilities, and recognize the attack trends and the motivations of the attackers. This will help in 

preparation for the attack before in occurs.  

Vulnerability Test Plan 

One successful way to prevent DoS attack is to patch the vulnerabilities in the network. A plan should be 

developed to test the vulnerabilities and weaknesses in the systems and the network. According to CERT; the 

methodology which could be used to design the plan for testing the vulnerabilities may involve the following steps:  

1. Setup: It involves identifying who will be involved in testing plan and what role they will play. A testing 

team should be constructed to run the test. The team should involve third party security experts rather than 

the in-house IT team. Furthermore; the tools which will be used to test the systems against the 

vulnerabilities should be selected in this step. 

2. Test Execution: IT administrators and security specialists will start the real testing for the systems and the 

network and run the tools. It involves port scanning, network scanning, DNS zones and registers, etc. 

3. Vulnerability Analysis: In this stage the weaknesses and vulnerabilities will be detected and analyzed to 

prioritize them. 

4. Reporting: The specialists will write up a report on what vulnerabilities they detect, explain them, 

prioritize them and suggest possible patching for the vulnerabilities.  

Operational Level 

Separating critical services from normal public service (separate links) 

One of the recommendations provided by Cyber Security Operations Centre, 2012; is to separate the internet links. 

The company may use different links to the normal services and critical services. Critical services involve online 

transactions while normal services include web services, email services, etc. In case that the webserver is a target 

of DoS attack; the critical services’ internet link will not be saturated and will stay up.  This will prevent the attack 

from affecting the critical services.   
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2. Deterrence Defense Mechanism 
Deterrence of cyber-attacks means how we can deter the attackers from performing cyber-attacks by enforcing the 

laws and rules. It means how to follow the attackers with evidences to present in the Court of Law.  The following 

section will provide some recommendations to follow in both strategic and operational levels to deter the attackers.  

Strategic Level 

Warning Capabilities [3] 

Warning Capabilities involves how to apply real-time monitoring, recognize the anomalies associated with the 

attack- it can be done by different ways such as: Signature based detection and Anomaly based detection- and the 

capability to warn and alert the required agencies in the government and competent authorities to trace, reroute and 

isolate the networks which is attacked by DoS attack. (Fuller, 2003). 

Accountability  

This method will help us to keep all actions of the attacker in the network and will make the person responsible 

and accountable for all of his attempts to attack. Accountability will enable the investigators to trace the packets to 

its original sender hence; the victim can litigate the attacker legally.   

Operational Level 

Packet Logging 

To provide deterrence for DoS attack; we need to have some logging techniques for packets to record each attempt 

of DoS attack. It is considered as one of the important techniques to find the origin of the attack traffic. After 

recording the logs; we have to analyse them to find out the source of the attackers. This approach will provide 

accurate analysis of the traffic source. The Internet Service Providers and organisations can easily implement 

logging techniques to deter the attackers and trace the source of the attack. 

Link testing 

It means that we have to test the network links to determine the origin of the attack. In this technique; the testing 

starts from the links which are the closest to the victim through the upstream links to find out from which link the 

attack traffic comes.  

Packet marking  

Packet marking means that each router on the network has to mark each packet passes through it till it reaches the 

victim (destination). One solution developed in packet marking is called Probabilistic Packet Marking [9]. This 

technique marks the packets with the router IP address or with one node only in the path. 

 

3. Detective Defense Mechanism 
Detective defense mechanism involves detection of the attack whenever it occurs in early stage. It is the first action 

that could be taken when the network is attacked by Denial of Service attack.  

Strategic Level 

Training 

The employees should be given training courses to recognize the signs of the attack and know how to behave when 

they experience a DoS attack. The training may be practical. For example: The organisation may simulate DoS 

attack and let the staff recognize and identify the attack and contact the intended party to deal with the attack. 

Outsourcing plans 

 This point can come under detective as well as response and recovery defense mechanisms. The company has to 

check its capabilities and decide whether it needs to outsource the detection and response specialists or not. The 

company also has to categorize its data whether it is top-secret, confidential or non-confidential data. After 

deciding to outsource or not; the company has to find out a third-party to have the duty to detect and respond to 

Denial of Service attack attempts. The company may follow the following steps to take outsourcing decision: 

I. Determine the critical service: A company has to determine the critical services it has to protect.  

II. Determine the cost of outsourcing: A company then has to find out the cost of outsourcing the detection 

and mitigation to a third-party company and compare it with the cost and loss if DoS attack occurs.  

III. Find out a DDoS mitigation company: If it decided to outsource; it should find out a DDoS mitigation 

provider.  
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IV. Make a contract: Finally, the company has to make the contract and determine the terms and conditions  

Operational Level 

DNS Protocol 

One way the organisation can detect the botnets on the network is to run DNS Protocol detection mechanism. Choi 

et al.2007. suggested an anomaly detection mechanism based on using monitoring group activities in DNS traffic. 

They developed botnet detection mechanism called BotGAD (Botnet Group Activity Detector). It consists of four 

parts: 1. Data collector, 2. Group classifier, 3. Similarity analyzer, 4. Botnet reporter. By integrating the above 

parts; the system can differentiate between valid DNS queries and Botnet DNS Queries. 

Passive monitoring 

This technique is used to monitor the traffic in real-time and detects the suspicious packets. Netflow devices can be 

used to run passive monitoring. Other devices includes: Packet sniffers, Packet analyzers, Real Time Graphs, etc. It 

is used to collect the information to assess network performance. 

Compare the reference model against the current statistics 

The reference model is the measurement of normal network traffic and utilization. It involves different parameters 

including: CPU Load, memory utilization, number of transactions per second, access rate to the webpage, etc. 

When the IT staff record any change in these values; this means there is a DoS attack. 

CAPTCHA Puzzles 

(Completely Automated Public Turing test to tell Computers and Humans Apart) Puzzles. It is a challenge-

response test which developed to differentiate between human and machine response. It is used to ensure that the 

response is generated by a human. 

 

4. Response & Recovery Defense Mechanism 
Strategic Level 

Develop Business Continuity Plan 

It means how the company will keep functioning during DoS attack. BCP provides the companies with quick, 

efficient and deliberated decisions to respond to such attacks which will greatly reduce the downtime or even 

eradicate it. Some steps should be followed to implement BCP as follows: First of all the firm should define the 

critical services which business cannot continue functioning without. After defining the critical services; the firm 

should inform the key stakeholders. It has to define the Key Decision Makers (Internally and externally) to ensure 

that the stakeholders are notified about the attack. Thirdly; company has to define a step-by-step procedures about 

what to do, when to do, who should do and how it must be done. One remaining step is Awareness. This step 

should ensure that all employees are aware about the critical functions in the company and what are their roles. 

Control (Response) Centre 

The main philosophy behind control centre is the fact that says: "In a disaster or DoS attack; every minute counts 

and has value". So; the business should be available 24*7. We should have immediate, quick, coordinated and pre-

defined plan to respond to the attack. The role of response centre is to collect the information acquired in detective 

phase using different techniques by experts and specialists, analyses this information, measuring the hazard level 

of the attack and respond accordingly.  

DDoS Recovery Plan 

The recovery plan is similar to business continuity plan but the main difference is that Recovery Plan should be 

oriented towards how to recover back from DoS attack and resume all online services to serve the clients. It is used 

to recover and resume the normal operations quickly. 

Operational Level 

Filtering 

In the context of DoS attack; filtering means how to filter the bogus and malicious packets. After detecting the 

attack; the filtering technique should filter the attack based on signature. This technique checks the signature of the 

packets to determine if it is legitimate packet or bogus (malicious) packet and then filters the bad (attack) traffic 
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and allows the normal traffic. It also can be in the opposite way where the system will check the good and 

legitimate signature and then filter and drop the rest of traffic.  

Rate Limiting 

It means that the rate of the traffic will be limited irrespective whether it is a legitimate traffic or bogus (attack) 

traffic. All traffic rates towards the victim will be limited. This technique may affect the legitimate traffic because 

it will reduce the amount of the traffic passed through the network either it is legitimate traffic or malicious traffic 

but at the same time it is useful because it will block some of attack traffic. 

Service Level Agreement to Increase the bandwidth during the attack 

Service Level Agreement (SLA) in case of response and recovery should define how the Internet Service Provider 

will help the company to mitigate and respond to the attack. SLA should state: What is the current bandwidth 

allocated for the company, how much it should be when the attack is discovered, what mechanisms should be used 

to increase the bandwidth and what is the maximum bandwidth that can be provided to minimize the impact of the 

attack on online users. The company has to increase the bandwidth to receive more legitimate requests in case of 

DoS attack.   

5. EVALUATION  

The main purpose of evaluation is to ensure that the proposed framework is applicable and implementable for the 

most of the organisations. The criteria used to evaluate the proposed framework are the following: 

 

I. Comprehensive Solution: The framework is developed to include different defense mechanisms into one 

complete solution. Each mechanism is divided into strategic and operational levels because the companies 

should not look only to operational level in protecting against DDoS attack. It should further have an 

effective DDoS protection strategy. Hence, the proposed solution included both levels into one 

framework.  

II. Applicability: The framework is designed to provide many different options so each company may select 

the applicable solution to its business and apply. As researches discussed; not all DDoS solutions can be 

applicable for all organisations; so each organisation should choose the suitable solution. 

III. Performance enhancement: The proposed framework developed clearly divides the solutions into strategic 

and operational levels and provides set of procedures that can be easily implemented. This will save time 

and coordinate the work (Prolexic, 2013)  resulting in enhancing the performance level of the 

organisations.   

IV. Obtaining the strategic plans: The framework is designed to provide a set of procedures and solutions to 

ensure business continuity and defend against DoS attack. The findings showed that 81% of professionals 

in the questionnaire agreed that DoS attack defense should be one of the main concerns in security policy 

hence; obtaining their strategic vision and achieve the business goals. 

6. CONCLUSION 

 

The main aim of this research is to propose an effective defense mechanism framework to defend against DoS 

attack. The proposed framework provides an overall solution and guidelines to protect the companies from this 

dangerous attack. The analysis showed that 42.86% of companies adopted detection mechanisms rather than 

preventive mechanisms while only 19.05% of the companies have adopted preventive mechanisms. This led to 

propose a comprehensive framework to include different levels of defense to transform the companies from using 

detection-based solutions into preventive-based solutions. Through interview and discussion, it was possible to 

arrive at a consensus that a strategically balanced multi-level defense mechanism framework is required to defend 

against multifaceted DoS attacks. The findings from the questionnaire, interviews and lab simulations reveal that 

firms can save their time and defend more effectively against the attack.  
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Abstract— Navigation of an Autonomous Vehicle is based on its 

interaction with the environment through information acquired 

by the sensors. The perception of the environment is a major issue 

in the autonomous and semi-autonomous systems. This work 

presents the segmentation of ground and sky in an image 

captured through MAV and correction of the Horizon for stable 

flight controls. Here we employ the horizon line detection based 

on the vanishing point calculation and perform classification of 

image into ground and sky regions. The results and analysis 

section describes more on the accuracy and analysis.  

  

 

Keywords— Vanishing point, Horizon Line, Horizon Orientation 

 

I. INTRODUCTION 

The Robot navigation is based on its interaction with the 

environment. In order to obtain information about it, sensors 

are needed, which has some limitations and noise in many 

cases. Also, the type and quality of sensor define the volume of 

data for processing which requires high computational time.  

For flight stability and control of Micro Air Vehicles [1], for 

control of airship [2] and landing aircraft control [3], sky 

segmentation approach is used to eliminate all the pixels 

outside the region of interest. In our case it is the ground pixels 

which are treated as a single obstacle. Robust horizon line 

finding algorithm acts as an absolute attitude sensor which is 

used in low-level control of unmanned aerial vehicles. 

 

There are several approaches available for horizon detection 

and sky/ground segmentation available. Few of the research 

uses Otsu thresholding and line detection for horizon 

estimation [4]. Others use fusion of clustering and neural 

networks [5]. Few research also use wavelets and hidden 

markov models for training the classifier [6]. All the research 

in horizon detection and sky/ ground separation makes certain 

assumption on the location and appearance of horizon line on 

the image. Though these assumption works for most of the 

cases but fails in outlier condition like when the sky appears in 

bottom of image taken in situation where MAV is upturned. 

Most of the algorithms either fails or uses some complex 

algorithms for analysis of segments.  

A simple yet accurate approach was suggested in [7] for 

correction of camera roll based on vanishing point computation 

using straight rectangular objects. In the proposed method we 

would like to extend the concept of vanishing point 

computation for detection of horizon line in real life scenario 

based on cues available in scene. The proposed method used 

vanishing points to find the orientation of horizon line and 

finds the inclination of horizon line to align the MAV to 

horizon.  The proposed method also extends the use of curve 

fitting for smoothing of the horizon line detected across the 

frames to compensate for the error in determining horizon line 

due to lighting or line detection issues. 

 

 

II. VANISHING POINT DETERMINATION 

A vanishing point can be finite (real) point or an infinite (ideal) 

point on the image plane. The approach adopted in this paper is 

based on the line intersection accumulation calculated in 

Hough space. The vanishing point computation starts with the 

determination of Lines. Many of the lines detected may not 

contribute for the determination of the vanishing points. All of 

the detected lines are used for the determination of the 

individual points which may contribute for the vanishing point. 

Due to camera sensor errors, the vanishing points may not 

coincide but nearly meet in a close region. Thus a large number 

of points are generated upon intersection of these lines which 

are in close vicinity of actual vanishing points. Some averaging 

technique (clustering approach) can be used to get the 

vanishing point from these points.  

 

 

A. LINE DETERMINATION 

 

Edges of the objects and environment present in scene forms 

line. Sobel edge detector is used for detection of lines. Canny 

edge detector gives better response for lines but is 

computationally complex and generates large no of lines even 

for small transitions.  The locus of point ‘P’ (in figure 1) which 

makes a trajectory along a set of points in the spatial domain is 

represented by equation 1and has a particular slope ‘m’. The 

same line can be represented in polar co-ordinate by equation 

2. 
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Figure 1: Equation of line in Cartesian and Polar spaces 

 𝑦 = 𝑚𝑥 + 𝑐       ……………….. 1 
 𝜌 = 𝑋. 𝑐𝑜𝑠𝛳 + 𝑦. 𝑠𝑖𝑛𝛳    ..……………..2 

  

For any fixed image plane of L x L pixels the parameters ρ 
and ϴ are limited and given by [0 √2L] and [-π/ 2, π/ 2] 
respectively. Points belonging to the same straight line in the 

image plane have corresponding sinusoid intersecting at a 

single point in Hough space. A number of straight lines may 

contribute to number of peaks in the Hough space. Hence a 

restriction on number of lines is made to eliminate the 

unwanted lines which may not contribute for the vanishing 

point. 

 

B. INTERSECTION OF TWO LINES 

The peaks in Hough space denotes the existence of longer 

edges. We generate the number of peaks from the Hough space 

and find the intersection of lines represented by these peaks. 

Constraints on the parallel lines are added for ease of 

computations as these lines never intersect each other. A set of 

two lines can be represented as per equation 3 and 4, 

considering point (X, Y) is common to both lines. 

 

  𝜌1 = 𝑋. 𝑐𝑜𝑠𝛳1 + 𝑌. 𝑠𝑖𝑛𝛳1            ………3 
 𝜌2 = 𝑋. 𝑐𝑜𝑠𝛳2 + 𝑌. 𝑠𝑖𝑛𝛳2             ……… 4 

 

Thus solving the equation gives: 

 𝑋 = ( 𝜌1−𝑌.𝑠𝑖𝑛𝛳1)  𝑐𝑜𝑠𝛳1                           ……. 5 

 

Or 𝑋 = ( 𝜌2−𝑌.𝑠𝑖𝑛𝛳2)  𝑐𝑜𝑠𝛳2                           ……. 6 

 

 

And 

 𝑋 = (  𝜌1  𝑐𝑜𝑠𝛳1 −  𝜌2𝑐𝑜𝑠𝛳2) (tan 𝛳1 − 𝑡𝑎𝑛𝛳2)⁄                            
……. 7 

           …………. 7 

 

Applying this formula or all combination we generate all the 

points. 

 

III. HORIZON DETECTION AND GROUND SKY 

SEGMENTATION 

A. CLUSTERING OF POINTS 

The groups of points are clustered into two vanishing points 

using K-Means algorithm. Only two vanishing points are 

considered because we are concerned only about horizontal 

line. More than two vanishing points is required only if we 

want to compute pan and tilt angle also. The median of the 

clusters are taken as the vanishing points. 

 

The overall vanishing point computation can be summarized 

in figure below: 

 

 
 

Figure 2: Vanishing Point Computation 

 

In the above figure we can see that the lines detected on the 

edges of the object are used to find the intersection points of 

the lines. All the edges of the object intersect at two points as 

shown in the image above.  

B. SLOPE DETERMINATION FOR HORIZONTAL LINE 

The vanishing points obtained are denoted as VPL = (X1, Yi) 

and VRL = (X2, Y2). The slope of horizon line is determined 

using the equation 8 

 

   𝑚 = (𝑌2 − 𝑌1)(𝑋2 − 𝑋1) 

      ……….8 

The orientation of this horizon line (Φ) is given as  
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φ =  tan−1 𝑚  ………9 

C. GROUND AND SKY SEGMENTATION 

Segmentation of the image in two classes Sky and Non sky 

region is a well-studied research topic. The goal of image 

segmentation is to assist in horizon detection which in turns 

help in maintaining correct yaw, pitch and roll of the MAV.  

Several algorithm like decision tree or neural networks can be 

used for the segmentation purpose. We propose basic color 

information for separation of ground from sky. It’s a common 

observation that sky appears to be brighter than ground 

segment. Hence extracting Blue channel from the color image 

and thresholding this information based on some auto 

thresholding method like OTSU can help in approximate 

segmentation of ground and sky. The density of white and 

black pixels can be used for finding out the boundary region 

for ground and sky. Separation of sky and ground regions help 

in obstacle detection for a MAV.  Masking out the ground 

reason and assuming it a single obstacle helps in reducing the 

search area and making the obstacles detection faster and more 

robust. 

Sample Outputs for Ground Sky Segmentation is given in 

table below: 

Input Image Ground Sky Segmented Image 

 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
Figure 3: Sky Ground Segmentation Output Samples 

 

 

 

 

 

D. HORIZON RECTIFICATION 

The Input Image is rotated in order to make the image 

horizon parallel to actual horizon. The rotation is performed by 

using the transformation matrix given below: 

 

 𝑅 =  [𝑐𝑜𝑠𝜑 −𝑠𝑖𝑛𝜑𝑠𝑖𝑛𝜑 𝑐𝑜𝑠𝜑 ] 

 

   ………10 

 

Here 𝜑 is the angle of rotation about horizon line. 

 

 

E. CURVE FITTING FOR HORIZON NORMALIZATION 

As the method uses the line information for finding out the 

horizon there is a possibility that the lines selected are not 

proper. In such cases the horizon line deviates between 

multiple images and hence the transition between frames are 

not smooth. Curve fitting is very much useful in normalization 

of such discontinuity in data distribution. A cubic spline 

smoothing based curve fitting is being used for averaging the 

angle distribution. This algorithm compensates the abrupt 

changes in horizon angle and makes the transition between 

frames smooth. This algorithm also improves the accuracy of 

the horizon detection and tracking. 

 

IV.  OVERALL ALGORITHM FLOW 

The algorithm starts with conversion of color image 

obtained from camera to grayscale and performs Sobel edge 

detection on this image. These images are passed to the Hough 

line detection algorithm. A proper threshold on accumulator is 

devised to remove the feeble and non-prominent lines. The no 

of lines are selected based on the type and nature of scene. 

These lines are further filtered to remove the parallel lines and 

rest of the lines are used to find the intersection points. N lines 

selected gives 
N
C2 combination of lines pairs that can 

contribute towards vanishing points. These vanishing points are 

sorted and passed to clustering algorithm and the line joining 

the two clusters is taken as horizon line.  The prominent lines 

are selected by thresholding the Hough accumulation by a 

proper threshold which can lie between 0.3 -0.6 of max 

accumulation. A strict threshold can wipe out the actual lines 

that can contribute for actual vanishing points. 
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Figure 4: Algorithm Flow 

 

The Intermediate Steps output for the processing is as shown 

in image below 

 

 
Figure 5a. Input Image 

 

 

 
Figure 5b. Edge Detection Output 

 

 

 
Figure 5c.  Line Detection Output 

 

 

 
 

Figure 5d. Horizon Aligned Image 

 

 

V. RESULTS AND ANALYSIS 

The video used for testing contains 2855 frames with HD 

resolution and taken form the Samsung Galaxy Mobile sample 

video provided by Samsung. This video is common across the 

globe and hence acts as a good test dataset. 

The first and last frame orientation was computed for each 

video segments in the test data and the angles were interpolated 

for in between frames. This data was taken as ground truth and 

was compared against the values obtained from the algorithm. 

An accuracy threshold of ±5 degree was considered. The 

number of frames inside this threshold value was considered as 

correct detection. 

 It was found out that though the outer edges of natural cues 

like mountains didn’t got selected by line detection module but 

the lines detected from trees and houses, clouds, building etc. 

contributes to vanishing point computation. However it was 

also found that a more robust algorithm is needed for selection 

of lines from the image to make the horizon detection more 

accurate. 

Also it was found that an optimal no of lines has to be 

selected for finding vanishing point as excess no of lines might 

lead to a biased vanishing point computation and cause 

incorrect horizon detection. 
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The graphical representation of the Actual angle and cubic 

spline based smoothing is shown in figure below: 

 

 
Figure 6: Actual Horizon Angle and Curve Fitted Angle 

 

Below table compared the algorithm performance for the 

images displayed in this paper: 

 

Image No Actual Horizon 

Orientation (in 

degrees) 

Detected Horizon 

Orientation (in 

degrees) 

Figure 7a 5.9  5.7 

Figure 7c -7.8 -8.02 

Figure 7e -3.56 -3.48 

Figure 7g -6.15 -5.85 

Figure 7i -20 -21.2 

 

 

 

 

 

Below Table provides the overall performance of algorithm 

on the test data set. 

 

 

Total Frames 

Available 

2855 

Correct Horizon 

Detection ( 

considering ± 5 

degree ) 

2486 

Clustering Failed 43 

Incorrect 

Detection 

326 

Overall Accuracy 

Percentage 

87.07% 

 

 

 

 

 

 

 

VI. SAMPLE OUTPUTS 

 

Actual Image Horizon Aligned Image 

  
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

Figure 7(a-j): Horizon Aligned Image 

VII. FUTURE WORK 

Current Research acts as a feasibility study for development 

of more complex and robust algorithm. We would like to 

enhance the algorithm to use multiple sensor data fusion for 

computation of camera attitudes and fixing the horizon line. 

Also Addition of some horizon tracking algorithm can be 

included to existing approach to reduce the computation and 

spikes in horizon orientation due to incorrect edges of lighting 

condition.   

VIII. CONCLUSION 

The method proposed in this paper provides an approach of 

detecting horizon orientation. The method gives satisfying 

results but fails in some cases where sufficient line information 

is not available. Also it was observed that in case of dawn or 

dusk or extremely cloudy conditions selecting correct lines is 

difficult.  The algorithm gave good accuracy in terms of 

detection even in cloudy and dawn/dusk conditions. The 

algorithm was able to compensate for camera roll in video 

segments used for testing.  
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Abstract:  
Image segmentation is an initial and essential step in image analysis & pattern recognition. Segmentation is a technique of 

partitioning an image into different regions based on some properties like homogeneity, texture etc. In a simpler form, 

segmentation can be treated as identifying a given pixel as belonging to fore ground in the image. In this paper we propose a 

segmentation using active contour and modified marker controlled watershed transform using linear correlation and convolution 

to improved accuracy. An active contour also known as snake is an energy minimizing spy line which is guided by some force 

usually an external and internal force.  These force pulls it towards some of the image features such line, edge etc.. A watershed 

transform makes use of the process known as region based segmentation. It is based on comparing one pixel with its neighbour, 

and if they all have identical values, they are classified to the same class, which is the most common method of watershed 

technique. 

 
Key words: Image segmentation, contours, Watershed Algorithm, Morphology. 

 

I. Introduction 

Digital Image processing is process to process a digital image using digital computer.  nowadays date digital 

imaging is used in every walk of life. Snakes are active contour models that they lock onto nearby edges, localizing 

them accurately [1].  We successfully have applied active contour (snakes) to detect boundaries of an image.   

 Image quality is reduced due to various factors such as equipment errors, inefficiency and environmental factor 

which introduce noise. Noise is an unwanted signal which can be reduced by various methods. Morphological 

approach is used to reduce noise in our work. 

 

The paper is organized as follows: section II deals with brief explanation of active contour, section III with 

modified marker controlled watershed algorithm with convolution and correlation, section IV our various steps in 

involved in implementation and results are discussed and finally we conclude with conclusion. 

 

II. Active Contour 

The behaviour of a snake model is a controlled continuity spline. The spline is continued under two main types of 

forces. The first one known as internal forces, which acts as smoothness constraint. The second type of force called 

as external constraint force, which can be either one of user interface or automatic attention mechanism or by high-

level interpretation [1]. This force pushes the snake near to the desired local minima.  

Mathematically representing the position of a snake parametrically as   where its energy 

function is written as  

Segmentation Using Active Contour and Modified Watershed 

Algorithm 
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This is equal to   

where 

 = internal energy,  = External energy, =  +  

The internal energy can be written as 

 
The image energy  is made of three types of functional energy known as line , edge  & 

termination  along with its respective weight. Therefore the total energy is expressed as: 

 
In the line functional energy the snake is attracted towards the dark of light intensity of line. Whereas in the edge, 

functional energy the snake is attacked towards the contours of an image. Similarly to find the termination of the 

line segments and corners of the image, the curvature of the level lines is lightly smoothed in the image.  

Different combination of the image energy can be made depending on our needs.  For example if the edge with 

termination is needed line energy force along with the weight will be made as zero. 

The  is an force either given by the user as interactive seed point known as user interface or as an automatic 

attention mechanism or by high-level interpretation i.e above 2.5 D. depending on the problem and selection of 

usage. 

 

III. Modified marker controlled watershed algorithm 

Watershed segmentation is an region based segmentation.  It is based on comparing one pixel with its neighbor, 

and if they all have identical values, they are classified to the same class. 

Region based segmentation method is performed by two basic approaches called slitting and merging . in both 

cases an initial segmentation is carried out and then either region s grown by merging or region is reduced by 

splitting till homogeneous regions are obtained. 

We have used region based segmentation using region merging method. The different steps involved are: 

1. Segment image in to or more number of smaller segments that are needed.  

2. Merge those adjacent segments that are similar in some respect to  from a single segments, 

3. Repeat step 2 untill no segments remains to be merged. 

In the initial segmentation each pixel or a small group of pixels is a segment by itself. A similarity criterion is used 

to decide whether or not two segments are merged.  The similarity criterion may be based on grey value similarity 

(such as the difference in average grey value, or the maximum or minimum grey value difference between 

segments), the edge strength of the boundary between the segments, the texture of the segments etc. 

The watershed transform is classified as a region-based segmentation approach. The intuitive idea underlying in 

this method comes from geography. Watershed is the ridge (the landmarks) dividing two adjacent river systems.  It 

is that of a landscape or topographic relief which is flooded by water, watersheds being the divide lines of the 

domains of free flow of rain falling over the region. An alternative approach is to imagine the landscape being 

immersed in a lake, with holes pierced in local minima. Basins (also called ‘catchment basins’) will fill up with 

water starting at these local minima, and, at points where water coming from different basins would meet, dams are 

built. When the water level has reached the highest peak in the landscape, the process is stopped [4]. As a result, 

the landscape is partitioned into regions or basins separated by dams, called watershed lines or simply watersheds. 

This process is depicted in Figure 1.  
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Figure 1 

The main disadvantage is over-segmentation, due to which regions are not clearly visible and it is sensible to noise. 

Various approaches are used to eliminate over segmentation like marker controlled approach, region merging 

etc.[15marker con]. 

Convolution is used to find a foreground and correlation is used to find  background markers . In convolution, two 

arrays of different sizes are multiplied to get the third array. A mask  is used to calculate the convolution which is 

scanned over the whole image.  The output pixel value is weighted sum of input array within the mask where 

weights are the values assigned in mask to each pixel of the window[2,3]. Convolution is represented as 

 
where,  

 

 
 

And correlation is weighted sum of neighboring pixels. Weight matrix is known as correlation mask which is 

rotated  of convolution mask which is represented as 

 
where,  

 

 
 

IV. Modified Algorithm  

 

The different steps involved in our work are as follows: 

Step 1: Input images are initially converted from the RGM format into Grayscale format. 

Step 2: Set the mask values for the gray images. 

Step 3: Calculate gradient magnitude for the images after setting mask values. 

Step 4: In order to detect boundaries in the image, initially we apply the Active Contour method. This method 

effectively detects the boundaries of the given input grayscale image.  

Step 5: Once the boundaries of the images are obtained, we split out various regions in the image using Modified 

Marker-Controlled Watershed algorithm. Generally in Marker-Controlled Watershed algorithm, morphological 

operations such as dilation and erosion are utilized for identifying the foreground and background markers. But, in 

our work, we use convolution and correlation [2,3]instead of dilation and erosion. 

 

Our work provides good accuracy of segmentation results when  compared with existing marker controlled 

watershed algorithm as shown as table 2,3&4. 
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V. Experimental Results. 

 

Image type Image 1  Image 2 Image 3 Image 4 

Original image 

 
 

 

Segmented 

image 

 
 

  

Table 2: original and segmented input images. 

 

Image type  Image size Accuracy in percentage Time of execution 

1 329x389 78.1561 33.9140 

2 320x240 69.2148 20.0912 

3 120x90 39.9537 4.1683 

4 108x94 76.9110 4.2965 

Table 3: Accuracy of modified marker controlled watershed algorithm 

 

Image type  Image size Accuracy in percentage Time of execution 

1 329x289 95.8103 62.0627 

2 320x240 90.9909 22.2272 

3 120x90 77.7870 7.0286 

4 108x94 78.1127   6.3609 

Table 4 : Accuracy of active contour and modified watershed algorithm 

 

VI  Conclusion 

In this paper, we have discussed about the active contour and modified marker controlled approach to provide 

segmentation. The time has been increased because of introduction of active contours.  The work can be improved 

We have provided with little better results but the CPU more by adding new concepts of active contours, 

preprocessing, post-processing techniques, which naturally improves better segmentation results with decreased 

CPU time.  
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Abstract:  
The overall goal of our research is to extract the scrolling Arabic text from news videos. This paper presents our preliminary 

work on splitting the videos into frames without loss of scrolling textual information. This work is a part of larger project aimed 

at making a system for moving Arabic video text extraction for efficient content based indexing and searching. 

 

We compare the efficiency of our technique against FFmpeg and VLC which are the most widely used techniques for splitting 

the videos into frames in-terms of image difference and image exposure using histograms. To our knowledge, our research is 

the primary in providing a comparative study with other techniques used in video splitting.  

 
Key Words: Video splitting, Efficient, Image exposure and Histograms. 

 

 

1. Introduction 
 

With the swift escalation of the number of television channels, media, internet and online information services, 

information becomes progressively obtainable and accessible. The computerization enhances preservation of 

records and makes the access to documents easier. On the other hand, when the quantity of documents become 

important the digitalization is not enough to ensure an efficient access. Indeed, we need to have system to extract 

text appearing in video, which often reflects a prospects semantic content and properly index for efficient and fast 

access. Many research works are proposed for text extraction from motion video for effective indexing and 

searching. But very few researchers has made on Arabic videotext extraction. So in this process the first step 

involves the splitting of the video into frames. 

 

2. Methods 
 

Numerous works [1-16] have been proposed in the past for the text extraction process from a video but little 

attention was given to the technique used in splitting the video into frames which is the first step in text extraction. 

A new video feature extraction technique based on the Generalized Hough Transform (GHT) [17] is proposed, 

which calculate the differences between two frames in terms of rotation, scale and displacement. An overview of 

existing techniques for video segmentation that operate on both uncompressed and compressed video stream are 

discussed by I. Koprinska and S. Carrato  [18]. A hierarchical approach for segmentation of videos into shots and 

scenes using visual content is proposed by Andrew Thompson [19]. 
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The well-know methods for video splitting are FFmpeg [20] and VLC [21]. FFmpeg is a complete, cross-platform 

solution to record, convert and stream audio and video files. It contains libraries for encoding or decoding media. 

FFmpeg is a command line program for transcoding multimedia files where there is no need to play the file in-

order to get the frames and the user can set the time-stamp according to the requirement. VLC media player is 

a portable, free and open-source, cross-platform media player. The default distribution of VLC includes a large 

number of free decoding and encoding libraries, avoiding the need for finding/calibrating proprietary plugins. 

When compared to FFmpeg, VLC is also a command line program, user has the facility to fix the time interval but 

VLC takes more time, as the generation of frames will be completed only after playing of the video reaching to an 

end.  

The proposed approach is simple for the splitting the video into frames and has the following advantages: it can be 

run by the command line as well as through an interface, no need to play the video file and user can decide the 

time-stamp. The output frames from the proposed approach, FFmpeg and VLC are compared in-terms of image 

difference and image exposure using histograms.  

In this work we selected the same frame number from the output frames generated by the three approaches with a 

time-stamp of 5 seconds and calculated the frame differences between proposed approach vs FFmpeg, proposed 

approach vs VLC  and FFmpeg and VLC and tabulate the values as shown in Table 1. The following equations are 

used in-order to calculate the frame difference. 

 

 

 

 

 

 

 

 

   (1) 

 

 

 
 

                                                                                           (2) 

 
 

As histograms [22,23] are one of the best ways to evaluate the image exposure, we have generated the histograms 

for selected output frames and evaluate the histogram with respect to shadows, midtones and highlights as shown 

in Fig. 1. The histogram is a graph that displays relative brightness in a frame, from pure black to pure white. The 

area under the graph represents all the pixels in the frame. From left to right, the histogram describes the range of 

dark pixels (shadows), gray pixels (midtones), and bright pixels (highlights) in the frame. The shape of the 

histogram graph depends on the tonality of the scene and the exposure. 

 

http://en.wikipedia.org/wiki/Software_portability
http://en.wikipedia.org/wiki/Free_and_open-source
http://en.wikipedia.org/wiki/Cross-platform
http://en.wikipedia.org/wiki/Media_player_(application_software)
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Figure 1. Histogram features 

 

Each pixel in a frame can be set to any of 256 levels of brightness from pure black (0) to pure white (255) and a 

histogram graphs which of those levels of brightness are in the frame and how they are distributed. The horizontal 

axis of a histogram represents the range of brightness from 0 (shadows) on the left to 255 (highlights) on the right. 

It is a line with 256 spaces onto which stack pixels of the same brightness. Since these are the only values that can 

be captured, the horizontal line also represents the image's maximum potential tonal range or contrast. The vertical 

axis represents the number of pixels with each of the 256 brightness values. The higher the line coming up from 

the horizontal axis, the more pixels there are at that level of brightness. In many frames, pixels are grouped 

together and occupy only a part of the available tonal range. The histograms for respective frames for the proposed 

approach, FFmpeg and VLC are plotted as shown in Fig. 3, Fig. 4 and Fig 5. 

 

3. Implementation of proposed approach 
 

Splitting the video into frames is carried out by using Java Programming where the sample video file is split into 

frames using the java library with milliseconds of time span between them. The time between the frames can be 

provided by the user to split the video into image frames. 

 

The implementation process begins with reading the input video file using File Class of java, then read this file in 

to IMediaReader Class (This class contains IContainer Inner class). This IMediaReader Class is used to read the 

video and decode the video media. The reader opens up a media container, reads packets from it, decodes the data, 

and then dispatches information about the data to any registered IMediaListener objects(This is an interface used 

for media objects).IMdeiaListener extends the MediaListenerAdapter, which is an adapter (provides empty 

methods) implementing the IMediaListenerinterface.This interface is notified about events generated during the 

video processing. We just see the video events so we implement IMediaListener.OnVPicture Method. Inside that, 

we use the provided IVPictureEvent object to find what stream (video only) we are dealing with. 

 

In order to capture frames in specific times, we have to use timestamps. First, we take the very first frame with 

specific value that means no time stamp is set for a given object. When the minimum elapsed time has passes, we 

capture the frame by invoking IVPictureEvent .getImage method, which returns the underlying BufferedImage. 

Here we concentrate on elapsed time into real time. After that, we dump image data to a PNG format using the 

ImaageIO.write method. Finally, we update the last write time. 

 

In addition, we use java listeners to handle the events. 

 

The programme consists of one class Image Listener this consists of two methods getPicture and putPicture 

Methods. 

 

http://build.xuggle.com/view/Stable/job/xuggler_jdk5_stable/javadoc/java/api/com/xuggle/mediatool/IMediaListener.html
http://build.xuggle.com/view/Stable/job/xuggler_jdk5_stable/javadoc/java/api/com/xuggle/mediatool/MediaListenerAdapter.html
http://build.xuggle.com/view/Stable/job/xuggler_jdk5_stable/javadoc/java/api/com/xuggle/mediatool/IMediaListener.html
http://build.xuggle.com/view/Stable/job/xuggler_jdk5_stable/javadoc/java/api/com/xuggle/mediatool/event/IVideoPictureEvent.html
http://build.xuggle.com/view/Stable/job/xuggler_jdk5_stable/javadoc/java/api/com/xuggle/mediatool/event/IVideoPictureEvent.html
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The main class imports the java packages used in this programme. 

 

We specify the time span between the frames and a file object to take the video file. Then IMediaReader class will 

read the video file. Once the video file encoded by the IMediaReader class we use the indexing of the images by 

giving them sequence of numbers. Image naming can be done by using time stamp. 

Using the putImage method, we write the generated image thumbnails to disk in particular location provided with 

.png extension. 

 
Figure 2: Class diagram  

 

 

 

 

Algorithm: videoThumbNails 

 

procedure getVideoPicture(IVideoPictureEvent) 

 

If the videostream id is not yet set go head 

If  videoStreamIndex   negative 1 

videoStreamIndex videoStreamId 

else 

return; 

 

if videoStreamId uninitialized  

        pictureWrite<-get the timestamp –micro seconds between the frames; 

 

    if get the timestamp- pictureWrite>=micro seconds between the frames 

 

             outFileProcedure picturetoFile(Image event) 

 

             sec(double)get the timestamp; 

 

             pictureWrite  +  second between the frames; 

 

 

 

Procedure picturetoFile(BufferedImage) 

 

          Outfile outfileprefix+System.currentTimeMillis()+”.png”; 

                       ImageIO.write(image , ”png” , new File(outfile)); 
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4. Results 
 

The proposed approach is tested on many video samples, for this paper we consider a video sample of length 6 

minutes and 22 seconds from Aljazeera television containing scrolling Arabic text from left to right direction and 

split the video with a time-stamp of 5 seconds using the proposed approach, FFmpeg and VLC. We should take 

into consideration scrolling rate of the Arabic text in a video and based on that we can decide the time-stamp so 

that the scrolling text never disregard from the frames. The following are the samples of output frames and 

corresponding histograms. 

 

               
         

        frame # 2   frame # 18          frame # 21    frame # 38        frame # 39 

 

 
 

Figure 3. Output frames and corresponding histograms by proposed approach 

 

        
          frame # 2  frame # 18          frame # 21    frame # 38        frame # 39 
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Figure 4. Output frames and corresponding histograms by FFmpeg 

 

 

                 
          frame # 2  frame # 18          frame # 21    frame # 38        frame # 39 

 
Figure 5. Output frames and corresponding histograms by VLC 

 
 

 

 

 
Proposed approach vs 

FFmpeg 
Proposed approach vs VLC 

FFmpeg vs VLC 

frame 

# 2 
2.5658 1.1502 

2.8606 

frame 

# 18 
2.2434 1.8391 

2.3571 

frame 

# 21 
2.1126 1.7796 

2.327 

frame 

# 38 
2.2551 1.6358 

2.4153 

frame 

# 39 
2.5341 1.9742 

2.6071 

 

Table 1 : Frame difference 

 

5. Conclusion 
 

It is observed that the histograms obtained from the proposed approach contain good values for highlights when 

weigh against to other methods. If the frame has good values of contrast the text extraction will be easier and the 

percentage of accuracy is also more. From table 1 it is clear that the frame difference values are also minimum 

when the proposed approach is used with FFmpeg and VLC as against to FFmpeg and VLC. This work presents an 
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efficient video splitting technique which can be used for any video segmentation purpose for text extraction, 

localization etc. 

 

6. Future work 
 

Upon completion the splitting of the video into frames, the future work will concentrate on the Arabic text 

extraction which includes text detection and text recognition process. 
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Abstracts 

 

 

In today’s competitive market businesses are looking for cost efficient and innovative methods while maximizing 

profits.  While much research occurs at the technological side of cloud, there is a need to focus on the business and 

economical aspects of cloud computing. The research paper intends to fill the gap of the business and economic 

considerations while adopting the cloud technology. As a result, this paper overlooks at the strengths, weaknesses, 

opportunities, and threats on cloud computing in Oman, addressing the different stakeholders, analyses the 

different pricing and cost analysis methods,  QoS guarantees and SLAs. 

 
 

Keywords:cloudonomics,cloud business metrics;SWOT analysis;pricing  models;TCO;QoS 

1. Introduction  

Over the past years the business application has evolved from technologies like desktop centric installations, 

client/server solutions, loosely coupled web services reaching to the service oriented architecture(SOA). They have 

evolved from their predecessor technology adding challenges, new dimensions and future work for IT business 

sector. With the acceptance of virtualization  in cost efficiency, Software as service (SaaS) and grid computing that 

helped in data intelligence tasks and analytics, but at the same time was time prohibitive; all together framed the 

latest IT infrastructure named cloud computing. The key role of cloud computing is to cut down the IT service 

expenses of IT administrative staff and budget thereby directing them to the core business goals, and at the same 

time attain the IT infrastructure capabilities such as computing power, storage, collaborative communication  and 

other building block services. Cloud computing when paired with utility style pricing and business model, shall 

promise to achieve the enterprise grade IT infrastructure. The following sections shall introduce a brief outlook of 

the cloud technology, Key performance Indicators and ROI,cost components, analyze  the  strategic imperatives in 
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Oman through a SWOT analysis, thereby discussing the pricing and cost evaluation methods suitable for the 

governmental agencies, QoS guarantees and SLAs. However, there are no available tools proper for cost 

calculation and analysis in Cloud environment, this paper presents  efforts towards filling in the gap providing  

metrics for calculating  Cloud Total Cost of Ownership(TCO) and Utilization Cost, considering its elasticity and 

virtualization technology. This provides basic evaluation of economic efficiency of Cloud and provides indications 

for cost optimization of Cloud. 

 

2. Literature Review 

Oman with a land area of about 309.5thousand square kms and a coastline of 1700kms, is the third largest 

country in the Arabian Peninsula. According to the United Nations International Telecommunication Unit (ITU), 

Oman has nearly 70% of the population using internet. According to BMI , the Oman IT market is estimated to be 

worth OMR 174mn upraised from OMR 164mn in 2013[7].The country’s rapid increase in the number of internet 

users could also be a reason for its economic development, states Oxford Business Group[3] .Oman has laid the 

blueprint of  its economic development through the goals set in Vision 2020, focusing on the improvement of 

Information and Communication Technology (ICT) and creation of a knowledge based economy. A combination of 

public and private stakeholders along with the Government initiatives are playing their role in speeding the process 

of technological education,  small and medium enterprises(SME) and enhancing the benefits of the widespread 

activities. The Information and technology Authority(ITA)  has a key role in developing the ICT activities by 

coordinating the communication amongst the state agencies and  with their customers of these agencies; cost 

efficient infrastructure and e-governance; Oman moved from the 82
nd

  position to the 64
th

  position between 2010 

and 2012 in the UN world e-government survey. The Oman IT service sales expenditure is supposed to rise from 

OMR 47mn in 2014 to OMR 57mn in 2017, with demand for cloud computing and smart system services in public 

and private sector developing the IT service sector[7]. On conducting an economic analysis on potential savings of 

the IT expenditure, it was found that for  a non-virtualized 1000 server data center ,the benefit-to-cost ratios(BCR) 

range from 5.7 to 15.4;that implies over a 13 year life cycle , the total cost of implementing and sustaining a cloud 

environment may be as much as two-thirds lower than maintaining a traditional non-virtualized IT data center[10]. 

 

The essential five features of cloud services are: on –demand self-service, broad network access, resource 

pooling, elasticity, measured service[1]. The three service models available to cloud consumers are: 

 Software as a Service(SaaS): the consumer uses the applications provided by the provider through a 

thin client interface,i.e. web browser and the client has no managing control over the underlying cloud 

infrastructure facilities with the chance of limited user specific configuration settings.  

 Platform as a Service(PaaS): The consumer can acquire applications that are either  created or can 

create with programming tools supported by the provider. The consumer has no managing control over 

the underlying infrastructure except the deployed applications and the hosting environment settings.  

 Infrastructure as a Service(IaaS):  The consumer has the capability to process, store, network and other 

computing activities related to run a software including its operating system and applications. The 

consumer  has no accessibility to the infrastructure facilities while can control the computing resources 

related to his software and limited networking components[2].  

The four deployment models that explain how the services provided by the cloud infrastructure are shared are: 

 Public cloud:  This is where the cloud is made available to the public and is owned by the cloud service 

providing organization. 

 Private cloud: where cloud infrastructure is made available to the organization and is managed by the 

same or  a third party. It may be hosted on premise or off premise. 

 Hybrid Cloud: where two or more cloud (private, public  or community ) are held together by a 

standardized proprietary technology within a single entity that enables data and application portability. 
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 Community Cloud: where the infrastructure is shared by group of organizations supporting a shred 

concern.  The cloud may be hosted on premise or off premise is managed by the organizations or a 

third party. 

 

The main advantages of cloud concept namely lowering the cost of provisioning of resources for startup 

companies that are hitherto available only for large companies; revolutionizing  the IT sector in the developing 

countries; immediate access to hardware resources and  no the upfront investment thereby encouraging faster entry 

to the market[4]; are the highlighted activities in  shaping the economic development of Oman. 
 

The NIST Cloud Reference Architecture Definition defines consumers and providers of cloud services: 

Cloud Consumer: A person or organization that maintains a business relationship with,and uses service 

from, cloud providers. 

Cloud Provider: A person, organization, or entity responsible for making a service available to 

interested parties. Federated Cloud Services – Tailored cloud computing environments that include both 

shared and private cloud environments to provide end users with flexibility, security, and 

capability. 

Cloud Auditor: A party that can conduct independent assessment of cloud services, information system 

operations, performance, and security of the cloud implementation. 

Cloud Broker: An entity that manages the use, performance, and delivery of cloud services, and 

negotiates relationships between cloud providers and cloud consumers. 

Cloud Carrier: An intermediary that provides connectivity and transport of cloud services from cloud 

providers to cloud consumers. 
 

The important capacity versus utilization curve graph used by the Amazon Web service aims to avoid cost under 

over provisioning and under provisioning[9]. IT capacity is a performance indicator that measures storage, CPU 

cycles ,network bandwidth, workload memory, while IT utilization is the usability indicator that measures the 

uptime availability, usage volume.  

 
Figure 1: The Capacity versus Utilization Curve 
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The business metrics that translate the indicators of the capacity –utilization curve leads to the direct and indirect 

business benefits are:.  

 Speed of Cost Reduction by purchasing the service and not the service asset– Cost of Adoption/De-

Adoption 

 Optimizing Ownership Use: Cloud computing seems to bridge the design-time and run-time divide and 

optimize service performance while technologies such as SOA and web 2.0 have brought about functional 

improvements, but not runtime infrastructure support improvements. 

 Rapid Provisioning: Elastic provisioning to scale up and down to actual demand creates a new way for 

enterprises to scale their IT to enable business to expand. 

 Margin increase: Cloud technology pursues new and existing markets by rapid entry and exit of the 

services with an infrastructure and service capacity that can grow with the business. 

 Dynamic Usage – Elastic Provisioning and Service Management: With the emergence of Internet 

services, the dynamic provisioning of resources follows elasticity. 

 Risk and Compliance Improvement: The alignment of compliance is a wider issue that includes green and 

legislative issues facing organizations and specific industry sector policies. 

 

On deciding to adopt cloud solutions requires to financially consider [8]: 

 the cloud associated commercial principles  

o contractual financial issues, 

o  entry and exit fees,  

o market analysis,  

o CAPEX to OPEX transition 

 cost beneficial financial model of cloud;  

 disaster recovery cost;  

 impact on the Capital Management Plan :Cloud solutions have an impact on the capital management 

plans by reducing the agency’s capital expenditure and increasing the operational expenditure by 

making changes in the capital investment . 

 

The ROI models that support Cloud computing assessment and business case are: 

 Key Performance Indicator (KPI) ratios that target Cloud Computing adoption, comparing specific 

metrics of traditional IT with Cloud Computing solutions. These have been classified as cost, time, 

quality, and profitability indicators relating to Cloud Computing characteristics.  

 Key Return on Investment (ROI) savings models that demonstrate cost, time, quality, compliance, 

revenue, and profitability improvement by comparing traditional IT with Cloud Computing solutions.  
The overview of Cloud Computing ROI models considers both indicators and ROI viewpoints. 
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Figure 2: Cloud Computing ROI Models and KPIs 

 

The  highlighting benefits of cloud’s elasticity without which the peaks are not predicted correctly are shown in the 

below figures 4: (a) Even if peak load can be correctly anticipated, without elasticity we waste resources (shaded 

area) during nonpeak times. (b) Underprovisioning case 1: potential revenue from users not served (shaded area) is 

sacrificed. (c)Underprovisioning case 2: some users desert the site permanently after experiencing poor service; this 

attrition and possible negative press result in a permanent loss of a portion of the revenue stream[12]. 

Figure 4a: Provisioning for peak load 

 

  

Figure 4b: Underprovisioning 1 
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Figure 4c:Underprovisioning 2 

 

In cloud, the risk of misestimating workload is shifted from service operator to cloud vendor generalizing the 

above cases employs usage based pricing where consumers pay proportionally to the amount of time and resources 

they use[11]. 

 

The left-hand side multiplies the net revenue per user-hour (revenue realized per user-hour minus cost 

of paying Cloud Computing per user-hour) by the number of user-hours, giving the expected profit from 

using Cloud Computing.The right-hand side performs the same calculation for a fixed-capacity 

datacenter by factoring in the average utilization, including nonpeak workloads. Whichever side is 

greater represents the opportunity for higher profit. 

 

The characteristics such as workload intensity, growth rate, storage capacity and software licensing costs produce 

complex combined effect on overall costs. There can be multiple ways in which an application might make use of 

the facilities offered by a cloud provider, amongst which is the most cost-effective approach for an organization is 

a combination of cloud and in-house resources rather than choosing one over the other. Third, not all elements of 

the overall cost consideration may be equally easy to quantify. The different costs that influence the overall costs: 

 Net Present Value(NPV):  popularly used in financial analysis to calculate the profitability of an 

investment decision over its expected lifetime considering all the cash inflows and outflows.NPV 

spanning Y years is defined as: 

 
where r is the discount and rate and Ct the cost at time t. The role of the discount rate is to capture the phenomenon 

that the value of a dollar today is worth more than a dollar in the future,with its value decreased by a factor (1 + r) 

per year. 

 Cost Components:The quantifiable and less quantifiable along with direct and indirect cost 

based on traceability and accountability are shown in figure 6[16].  

Figure6:Classification of cost related to migration 
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 Application Hosting Choices: A number of hybrid cloud solutions partitioned as vertical that splits an 

application into two subsets- one is hosted in-house and the other migrated to the cloud and horizontal 

replicatingcomponents of cloud application along with workload distribution. 

 

The Cloud applications are characterized by Quality of Service (QoS) requirements,such as timeliness, scalability, 

high availability, trust, security, specified in the so-called Service Level Agreements (SLAs). In essence, an SLA is 

a legally binding contract which states the QoS guarantees that an execution environment, such as a cloud based 

computing platform, has to provide its hosted applications with. As of today,to ensure an application SLA is not 

violated, a resource overprovision policy is often adopted.To this end, a QoS-aware cloud architecture should 

incorporate the following three principal components[18]: 

 Dynamic Configuration – This component is responsible for instantiating an application hosting 

platform that can meet the application QoS requirements and is constructed out of resources obtained 

from a pool of available resources (e.g., a cloud). 

 Monitoring – monitoring the platform at application run time enables the detection of possible 1) 

variations in the platform configuration, 2) variations in platform performance, and 3) violations of the 

QoS requirements. 

 Dispatching and load balancing – some specific service is needed to dispatch requests to the resources 

in the hosting platform. In general, the load balancing service is responsible for: 

1. intercepting each client request; 

2. selecting a target resource that can serve that request by using specific load balancing policies; 

3. deftly manipulating the client request to forward it to the selected target resource; 

4. receiving the reply from the selected target resource, and, 

5. providing a reply to the client that sent the request. 

 

3. Data collection 

As to explore the economic and budgetary benefits in adopting cloud , qualitative data collection was followed 

with the governmental agencies  that follows the traditional IT structure. Some of the qualitative data analysis[15]: 

 Documentation of the data and the process of data collection  

 Organization/categorization of the data into concepts  

 Connection of the data to show how one concept may influence another 

 Corroboration/legitimization, by evaluating alternative explanations, disconfirming evidence, and 

searching for negative cases 

 Representing the account (reporting the findings) 

The collected data has been documented that includes interviews, annual reports of Oman ICT, budgetary 

details preserving a record of the work done. Because documentation is important for: : It is essential for 
keeping track of what will be a rapidly growing volume of notes, tapes, and documents; it provides a 
way of developing and outlining the analytic process; and it encourages ongoing conceptualizing and 
strategizing about the text. 
The differences between the current traditional IT structure and the cloud has been stated clearly. The relation 

between different financial metrics to measure cloud services has been analyzed  with evidences identifying the 

important variables. As a qualitative approach case oriented understanding with the cloud implementation of the 

Singapore Government was helpful to understand the  phenomenon from the standpoint of the participants.  
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4. Data Analysis 

4.1. SWOT analysis 

The strength and opportunities of a private cloud are related to the control , security and privacy measures that can 

offer toa governmental  body while the weakness and the threat are linkied to the lack of flexibility and exclusive 

use of cloud by the government. 

Strengths 

 Cloud computing are advantageous for the small scale industries and startup business as large 

computational power within short time is supplied with dynamic provisioning of resources which 

otherwise would only be possible for large corporations. Adding to the advantages , cloud lowers the 

overhead costs, no upfront capital investments  and access to data from anywhere. These features of 

cloud cultivates the local know-how in ICT and small and medium enterprise(SME) directing to 

achieve a knowledge based economy.  

 Cloud treats the IT shifts the IT expenditure from Capital to Operational Cost(Capex to Opex) that 

reduces the upfront costs in computing. 

 Cloud diverts the focus of the staff and time from spending on the IT operations to the core business 

management and innovation. 

 Factors such as the advent of new technology of the third generation mobile communications(3G),easy 

to use smart phones, sophisticated processor chips, speedy data transfer ,were the drivers behind the 

inclining mobile broadband subscription by a factor of 25 from 20,412 to 531,493 through the years 

2008 and 2011 , states the data from the ISPs. 

 ITA’s G-Cloud for sharing infrastructure projects was approved and the scope was finalized. The cloud 

architecture was finalized with the vendor. The objective for implementing the G-Cloud is to improve 

ministries’ business outcomes by consolidating their IT infrastructure, reducing the IT budget and 

increasing their agility as well as to provide government ICT services at a reduced cost. 

 As for security issues , ITA launched the Oman National Consumer Emergency Readiness Team  to 

focus on studying the cyber security and ways to make internet use more secure. 

 

Weakness 

 Less flexibility for unanticipated peak demands. 

 The National Data Center (NDC) was established as a multi-purpose Center with high readiness  

and is available to host government agencies and institutions’ data and electronic systems.  

It also determines solutions to mitigate disasters and achieve business continuity for the  

various IT systems. Moreover, the NDC hosts the ITA infrastructure projects and systems. 

   Table1: Rack & Storage utilization for NDC for 2011[6] : 

Out of 120 containers 

National data center  percentage of rack space 

utilized/booked by NDC clients out of client server 

rack space (96 server racks):  

 60% used. 

 

Percentage of rack space free for future clients out 

of client server rack space(96 server racks):  

 26.5% unused. 

Percentage of rack space reserved for clients out of 

client server rack space(96 server racks):  

13.5% reserved. 

 



Author name  

11  © Elsevier Publications 2014   

 Rack & Storage utilization for NDC & ITA DRS for 2012[5]: 

National data center  percentage of rack space 

utilized/booked by NDC clients out of client 

server rack space (96 server racks):  

81.25% 

 

Percentage of rack space free for future clients out 

of client server rack space(96 server racks):  

18.75% 

 

NDC Current Storage Capacity is   

 

31TB out of which: 

23TB is allocated,  

     8TB is unallocated 

ITA Disaster Recovery Site (DRS) 

Percentage of rack space utilized/booked by NDC 

clients out of client server rack space (16 server 

racks): 

87.5% 

 

Percentage of rack space free for future clients out  

of client server rack space (16 server racks): 

12.5% 

 

This statistics shows the need for more rack space for storage and disaster recovery by the next year, 

which will be a large expenditure in IT service support. 

 The two major prerequisites for cloud computing are: bandwidth and security. 

 Since the cloud requires large amounts of data to be transferred almost constantly , bandwidth is a key 

concern. 

 

Opportunity 

 Cloud has a great opportunity to be involved in the Oman eGovernment Portal,named Omanuna where 

the users can access the portal services and information provided by various government departments, 

safely and with high availability . The Oman Government Network (OGN) as a national 

communication infrastructure helps to link different governmental agencies in enhancing public 

eService supporet and e.oman projects . 

 As to make the Omani market internationally competitive the Telecommunications Regulatory 

Authority(TRA) has introduced the National Broadband Strategy in 2010 ensuring broadband 

connection for every business and home purposes served by varied technologies and providers. The 

main Internet Service Providers (ISP) are the Oman telecommunications Company (Omantel) and the 

Oman Qatari Telecommunications Company (Nawras). 

 The government produces the country’s Electronic Transactions Law in 2008 as the first step towards 

creating an online retail ecosystem that legalizes electronic transactions as binding contracts. As part of 

this goal progress is happening in the National Public Key Infrastructure (PKI), which represents 

integrated security system for user identity authentication and information security[7]. 

 National Initiative for the Support of  Free & Open Source Software (FOSS)is part of the e.oman 

strategy which helped to reduce considerable amount of budget with the Governmental projects and 

develop the local Omani resource and expertise in FOSS.   

 Increasing online retail could support public trust in the security of online transactions and mobile 

payment apps that encourages cloud technology. 

Threat 

 The demand has surged although the operators have been aggressive in infrastructure investment. To 

that end the National Broadband Strategy is set to be crucial. 

 Ensuring the regulation facilities continued growth is also another concern. Continued communication 

among the government agencies and private stakeholders could be critical in that regard. 
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 Technology firms find  a temporary dearth of well trained Omani technicians to suit the scale of 

growth. Measures are taken to technologically train the nationals . 

 

4.2. On conducting the interviews , it was found that the governmental agencies followed a traditional IT plan 

where the ITA is taking initiatives in upbringing G-cloud for these agencies. The analyzed traditional IT that is 

followed presently in the agencies ,and if adopted cloud can be beneficial in the following ways: 

Table2:The current IT structure and cloud advantages 

 Current situation Cloud situation 

Contracts Medium to long term contracts Shorter contracts as to avoid vendor 

lock-in and advantage of market 

competition. Shorter contracts 

allows for flexible pricing. 

Procurement Lengthy and costly for the agencies 

and the providers. 

Comparatively short procurement 

process. 

Pricing Purchasing software and license for 

the required technology contracted. 

Pay for use model, utility, 

subscription pricing models and 

outcome models. 

Market place Restricted by high investment,  

limited companies participating in 

the market and cost of market entry 

barriers. 

Competitive and vibrant market, 

open to innovation with lower 

barriers to entry resulting from  the 

availability of Iaas and Saas. 

Hardware and software Hosted on-premise and provisioned 

for peak demand 

Hosted on premise or off-premise 

and provisioned according to usage 

demanding elasticity 

Demand spikes Under provisioning and over 

provisioning results from unforeseen 

demand changes 

Statistical automated scaling is used 

to optimize the shared virtual assets. 

Business investment Business invests in ownership of 

assets that can be enhanced and 

extended through IT programs and 

development 

Cloud sellers and providers seek to 

grow amortized economies of scale 

through increasing the numbers of 

users of the shared resources. 

 

 

4.3. The Singapore Government leverages appropriate cloud adopting a multi-prong approach thereby: 

 Leverage commercially-available public cloud for appropriate needs to lower computing resources cost 

 Implement a private government cloud (G-Cloud) for whole-of-government use where security and 

governance requirements cannot be met by public clouds;  

 Enable interoperability between G-Cloud and agency Clouds through a set of internal G-Cloud 

standards. 

 The G-cloud is designed in different levels to meet security and governance requirements: 

 High Assurance Zone – a physically dedicated computing resource pool which will only be used by 

Government to serve its high assurance needs.  
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 Medium Assurance Zone – a computing resource pool which will be shared with non-government 

cloud users to lower cost computing resources for Government with security controls in place; and 

Basic Assurance Zone – a computing resource pool based on public cloud offerings[14]. 

  

 
 

 

Figure5:Singapore G-cloud strategy  

 

4.4. When planned to adopt hybrid cloud the private cloud can be outsourced or use in-house resources. From 

provider point of view the attainment of economic efficiency in a Cloud can be treated in two-step process. Firstly, 

the resource must be applied in an area in which its benefits outweigh its costs. Secondly, for maximum efficiency 

to be achieved with given resource, it must be applied in such a way that the costs are minimal. Hence, cost 

analysis with two major costs: Total Cost of Ownership(TCO) and Utilization cost are analyzed. Total Cost of 

Ownership (TCO)as means of addressing the real costs attributing to owning and managing an IT infrastructure in 

a business makes it a cost basis to determine the economic value of Cloud investment. When following a pay-per-

use model the resource cost is calculated with amortization cost/monthly depreciation cost. By amortization, we 

can get a cost amortizable rate parameter, Arp, which we can apply to both onetime purchases(server cost, facility 

cost and etc.) and operational expenses (power cost and cooling cost etc.)[17]. 

Table3: Parameters for amortization 

 Description 

Ap Amortization period unit 

time Hours consumed 

 

Arp=(1+0.05)*time/(30*24*Ap) 

 

 Server Cost: Resources allocated are assumed that all the servers with same type and the same 

CPU, memory disk and any other servers’ configuration because almost all of the current clouds are made 

up from homogeneous machines. 
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Table 4: Parameters for server cost 

 
 

 Software Cost: This cost is mainly caused by the licenses should pay for, According to how 

software is licensed, the software is divided into three types. The costs these types are calculated 

differently: Type I software include Operating Systems and any other software being licensed by suite and 

the license number of the software of this type equals to the number of virtual images applied by Cloud 

users. Type II software are Application Server, VM software and any other software that are licensed by 

the processor number and the license number is always calculated as the number of processors where 

these software run. And Type III software are mostly management software which are licensed by the 

processor number of the servers that are managed by the software, and the license number is calculated by 

the processors they manage.  

Table 5:Parameters for software cost 

 
 

 Network Cost: Cost related to networking is caused by switches, NIC and cables which are used 

to attach physical servers to the network. 

Table 6: Parameters for network cost 

 

 
 

 Support and Maintenance Cost: This metrics item also belongs to soft cost, but include some important 

work, such as software distribution and upgrading, asset management, troubleshooting, traffic 

management, servers’ configuration, virus protection, disk management, and performance maintenance. 

Here we can give an overall formula to calculate this part of cost which is calculated by labor efforts. 

Table7:Parameters for labour cost 
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 Power Cost: Power consumption in Cloud is primarily caused by Computing Infrastructure (IT loads) 

including Server servers, network switches, and Network Critical Physical Infrastructure (NCPI, non-IT 

loads): transformers, uninterruptible power supplies (UPS), power wiring, fans, air conditioners, pumps, 

humidifiers, and lighting [4]. 

Table8:Parameters for the power cost 

 
 

 Cooling Cost: the power consumed in the data center is completely converted to heat.Therefore, the 

power rating in Watts of rack is equal to thermal output. 

Table 9:Parameters for cooling cost  

 
 

 Facilities cost: Facilities are not equipment but necessary for the normal running of equipments, like 

PDU, KVM, cables and etc. They are all wrapped into racks.  

Table10:Parameters for facilities cost 
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 Real-Estate Cost: Due to the special infrastructure required like cooling and power, space needed by a 

Cloud is often significantly more expensive.  

Table11:Parameters for real estate cost 

 
 

TCO: The sum of all the eight kinds of cost is the Cloud TCO.  

We refer to the cost caused by users' utilization as the Utilization Cost and want to format its calculation. 

Our format takes the characters, virtualization and elasticity, of Cloud into consideration: 

 

 
 Figure 6: three layer model to calculate utilization cost 

 

The three layered model adopt VMs as input and calculate utilization cost considering amortization.The overall 

calculating process is: First of all, we get VM number and VM density as input in layer one. Then in layer two we 

calculate Server Number according to these two parameters. Server Cost, Software Cost, Support Cost, Network 

Cost can be got on the basis of Server Number and VM number. In layer three, we compute the number of racks 

which contain servers. And the Power Cost, Cooling Cost, Facility Cost and Real-estate Cost are rest with rack 

number. At last, we sum these eight costs up to 

get utilization cost of Cloud.  
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5. Recommendation 

Keeping in mind the security and privacy of the national data and systems, a key variable will be whether the 

agencies seek savings by taking advantage of public clouds or by building their own private clouds ,i.e. 

implementing  a hybrid approach. It is suggested to migrate 75%IT server workload to private cloud and remaining 

25% to public cloud.As we lack a reliable estimate of a government’s current spending specifically on data 

centers,we did not attempt to apply these results to estimate the absolute savings across the government 

agencies.However,if the figures are shared publicly in the future ,this type of estimate should be possible. 

 From an economic perspective ,it is better to group smaller existing data centers together into as large a 

cloud as possible,rather than creating several smaller clouds to realize scale efficiencies. 

 Because of the cost of running parallel operations, government organizations should strive to properly 

plan for and then migrate to the new cloud environment as quickly as possible. 

Practical Considerations for stakeholders and interested parties: 

 It will take on average 18-24months for most agencies to redirect funding to support this transition 

given the budget process. 

 Some up front investment will be required even for those agencies seeking to take advantage of public 

cloud options. 

 Implementations may take several years,depending  on the size of the agency and the complexity of the 

cloud model it selects. 

 Once implemented , it could take as long as 4 years before the accumulated savings from agency 

investments in cloud computing  offset the initial investment costs;this timeframe could be longer if 

implementations are improperly planned or inefficiently executed. 

 

6. Conclusion  

Overall, what matters is defining the value to business. Value can be defined in many ways. It does not just mean 

the financial values of Total Cost of Ownership (TCO) and Return on Investment (ROI), but can also mean 

customer value, seller provider value, broker value, market brand value, corporate value, as well as technical value 

of the investment. 
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Abstracts  

Settling chambers are air pollution control devices, introduced into the exhaust system of 

coal fired thermal power plants, cement factories etc. as primary collection devices to remove 

solid particles from the emission. Particulates while passing through the chamber, settle and 

slide down over the settling trays under gravitational force, thus cleaning the gas. These 

chambers can collect reasonably small particles with excellent reliability. A rational design of 

such structures involves a three-fold approach – it should be functionally efficient, structurally 

safe during use, and its cost including computational time should be minimum. The present 

status of design of these devices is limited to their fluid dynamic design only based on particle 

settling principle with little attention to the structural safety and minimization of cost. In this 

paper, the design problem was reduced to a non-linear constrained minimization problem and a 

design algorithm was developed addressing the fluid dynamic requirements and structural safety 

conditions of a large capacity double entry multiple inclined trays settling chamber.  Random 

search method was found successful in obtaining the minima with little computational time.  

Keywords: Least cost design; Optimal design; settling chamber; Air pollution. 

 

1.0   Introduction 

Various industries e.g. coal fired thermal power plants, cement manufacturing factories 

etc. generate large amount of dust or fly ash during operation. The quantity of dust that can be 

released to the atmosphere, is limited by the emission standards. Settling chamber is one of such 

devices that removes reasonably fine particles from industrial emission with excellent reliability. 

In certain cases settling chamber by itself is sufficient to control environmental pollution 

adequately. If, however, still finer particles are to be removed, such a settling chamber can be 

used as a concentrator or a primary collection device followed by a more efficient one, thus 

reducing the overall cost.  

The design of settling chamber is based on particle settling principle (Crawford 1980). 

Often the flow regime in a settling chamber is turbulent where the finer particles remain well 

mixed, thus hindering the settling process. The particles carried by the exhaust are often non-

uniform and have a certain size distribution. A portion of the fine particles of a specific size will 
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settle while the remaining will leave the chamber alongwith the exhaust. The number of particles 

collected out of the total entering into the settling chamber, accounts for its collection efficiency. 

For a given flow rate, the smaller particles require larger settling surface area for their removal. 

Hence, for high collection efficiency or a large flow rate, or both, the required length and 

breadth of the collection tray of the chamber becomes very large. In this case, a single tray 

settling chamber occupies a large land area, which may not be economical. Use of multiple trays 

spaced one above the other, improves the efficiency by increasing the collection surface area, 

and cuts down land area requirement. The exhaust gas enters into the settling chamber with 

certain dust loading. The particles settle in layers on the inclined collection trays and slide down 

into the hopper. High gas velocity inside the settling chamber causes turbulent eddies, which 

pick up the settled particles and re-entrain them into the flowing gas, thus reducing the 

collection efficiency. Hence, the gas velocity inside the chamber should be so maintained that 

there is no re-entrainment of particles. The settling chambers are usually made of metal that need 

to withstand high temperature of the exhaust gas. Besides, various structural members of the 

settling chamber are subjected to stresses while in service. These devices should be structurally 

safe as well as cost effective.  

A rational design should address all the above fluid dynamic and structural aspects and 

yield minimum cost. This can be achieved by formulating the design problem as a constrained 

minimization problem and to develop a suitable algorithm to solve it with minimum 

computational time.  

 

2.0   Structural configuration 

Depending upon the structural configuration required for a site, settling chambers may be 

of various types. This paper deals with the design of a double entry multiple inclined trays 

rectangular box type settling chamber (Fig.1) made of cold formed strip steel that handles a large 

volume of gas and withstands tensile and compressive stresses in reasonably large temperature 

range. The configuration of this settling chamber is formed by connecting two symmetrical 

multiple inclined trays settling chambers to face each other at the exit ends. Each collection tray 

was considered to be supported by a pair of symmetrical I-beams transferring load to light gauge 

columns having box section with breadth/width ratio 2:1. For structural stability, the columns 

were extended up to the top of the chamber. The beams and the two sides were assumed fastened 

with columns using suitable fasteners. The top (excluding the exit), front and rear, and the two 

sides of the chamber were provided with strip steel sheets of nominal thickness of 2 mm.  
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Double entry multiple inclined Trays Settling Chamber 

 

 

3.0   Cost function 

The cost of settling chamber (Fig. 1) comprises the cost of beams, columns, tray sheets, 

and top and side sheets (neglecting the entry and exit openings). The cost function F for the 

given configuration was obtained as: 

        sinsec223122 1 LttNhHtwNtthwLtNBLtN nttccscbbbbttt   (1) 

in which L = length; B = width and H = height of chamber; tn = nominal thickness of the side 

sheets; tt = thickness of tray sheet; wb = flange width; hb = height and tb = web thickness of I-

beam; wc = width; tc = thickness and h1 = height of the shortest column; N = number of parallel 

units of settling chambers; Ns = number of beam spans; Nt  =  number of tray sheets;  θ = angle of 
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inclination of tray/beam; kv= ratio of gas velocities at the exit and in the chamber; and Cs = cost 

per unit volume of steel. 

4.0   Description of constraints 

The design should satisfy the following constraints: 

 

4.1   Fluid dynamic constraints 

To satisfy the functional requirements, the design should satisfy the following fluid 

dynamic criteria: 

 

4.1.1   Collection efficiency 

For turbulent flow conditions, Deutsch-Anderson equation (Licht 1988) was used for 

settling efficiency of a discrete particle and an explicit equation for collection efficiency of the 

settling chamber was obtained considering a particle probability distribution function given by 

Swamee and Ojha (1991) and expression for terminal settling velocity given by Bhattacharee 

(1995). Thus the following constraint for collection efficiency was obtained considering that the 

collection efficiency of the settling chamber should be greater than or equal to the design 

efficiency, D, i.e.  
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in which, d = particle size; s = ratio of mass density of particles and gas; ν = kinematic viscosity 

of gas; Q = gas flow rate; g = gravitational acceleration; and m, n and d* = size distribution 

parameters describing a particle size distribution (Swamee and Ojha 1991). 

 

4.1.2   Re-entrainment of particles   

High gas velocity causes formation of turbulent eddies which re-entrain the particles 

already settled. Ingersoll et. al. (1958) gave the following criterion for preventing re-entrainment

 k
u
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*                            (3a) 

in which, o = fall velocity corresponding to minimum particle size do which is to be retained in 

the chamber; k = a constant ranging between 0.5 and 0.83 and u* = shear velocity, given by 
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in which, f = the Darcy-Weisbach friction factor.  



 5 

Combining (3a), (3b) and expression for o given by Bhattacharjee (1995), the criterion 

for preventing re-entrainment was obtained as  
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In an inclined tray settling chamber, θ should be so decided that the collected particles 

roll down along the tray surface. Hence, θ must be greater than the friction angle of the collected 

particles. 

 

4.2   Structural constraints 

The structural design involves analysis of forces acting on each load bearing member and 

the structure as a whole to suggest safe and economical design. For safety, the actual stress 

should not exceed permissible stress anywhere; and for economy, the actual stress should 

approach the permissible stress closely. The structural design constraints consist of maintaining 

various safety criteria for the load bearing members i.e. tray sheets, beams and columns.   

 

4.2.1   Tray Sheet 

The tray sheets were considered simply supported carrying uniformly distributed load 

consisting of self weight and weight of the deposited material. For safe design, it was considered 

that 20% of the space between two trays was occupied by the deposited material. 

 

4.2.1.1   Bending stress 

 The bending stress of tray sheet should be less than or equal to allowable bending stress 

Fbt. This condition can be written as  

    1cos12.0
75.0

2

2

 ttsP

tbtt

tNH
tFN

gB                                     (4) 

 in which, s
 
 = mass density of steel; p = particle mass density;

 
 and  = porosity of deposited 

material. 

 

4.2.1.2   Deflection   

 The maximum deflection of the tray sheet should be less than or equal to allowable 

deflection t.  To limit the deflection within acceptable norm, t was taken as 2B/325. Hence, the 

constraint reduced to 

   1cos12.0
64

1625
3

3

 ttsP

tt

tNH
EtN

gB                       (5) 
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in which, E = Young’s modulus of elasticity.  

 

4.2.2   I-beam 

The I-beam should be designed to satisfy the following: 

 

4.2.2.1   Bending stress  

 The bending stress of the I-beam (Fig.1) should be less than or equal to allowable 

bending stress Fbb = 122.63 Mpa (cold formed steel), i.e.  

    
  

1
cos12.05.0cos75.0

332

2


















bbbbbb

bbbbtsttsP

stbb

b

thtwhw

thwtNtNHB

NNF

Lgh 
          (6) 

4.2.2.2   Deflection  

 The deflection of the beam should be less than or equal to allowable deflection b.   This 

condition can be written as: 

    
  

1
cos12.05.0

32

5
334

4



















bbbbbb

bbbbtsttsP

stb thtwhw

thwtNtNHB

NEN

gL 
              (7)           

b was taken as L/(325Ns). 

 

4.2.2.3   Shear stress 

 Beam shear should be less than or equal to allowable shear stress τba, i.e.  

 
    

  1
cos12.05.05.0













bbb

bbbbtsttsP

bast tht

thwtNtNHB

NN

gL 


            (8)    

for safe design, τba  = (2/3) Fbb 

 

4.2.3   Box type column 

Light gauge steel columns of rectangular box section with stiffened elements support the 

I-beams. When the beam is inclined, the supporting columns are subjected to bending moment 

and axial stress. The joints between the beam and columns are considered rigid and the beam 

behaves as a statically indeterminate structural member. Using slope-deflection method, the 

longer column of the structure that is subjected to critical loading was designed and the same 

section was provided for the other columns for safety. 

 

4.2.3.1   Slenderness ratio 

The slenderness ratio of the column should be less than of equal to the limiting 

slenderness ratio, i.e.  
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in which, y = minimum guaranteed yield stress; and kf = form factor of column.  

 

4.2.3.2   Bending stress 

The bending stress fbc of the column should be less than or equal to allowable bending 

stress Fbb. This condition was obtained as: 
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in which, h2 = height of the longest column; hc = height of the column nearest to the longest 

column; and l = length of the beam for each span. 

 

4.2.3.3   Overall buckling  

 The axial stress fac acting on the column should be less than or equal to allowable 

compressive stress Fca, i.e.  
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in which,  
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4.2.3.4   Combined Stress 

The light gauge steel members are subjected to combined bending and axial stresses. 

Hence, the design should satisfy the following criterion: 

   1
ac

ac

bb

bc

F

f

F

f
                  (12) 

The first and second terms of equation (12) are given by the left hand side terms of 

equations (10) and (11) respectively. 

 

5.0   Design algorithm 

As formulated in the preceding section, the optimal design of the settling chamber boils 

down to a non-linear constrained optimization problem involving minimization of F given by 

equation (1) subject to the constraints given by the equations (2), (3c), (4), (5), (6), (7), (8), (9), 

(10), (11) and (12). The random search method has been found successful for solving the 

problem of the present size and nature. In this method the design variables constitute a design 

vector V. With this vector, a random design was chosen by   

        r

L

r

U

r

L

r
VVVV  R                  (13a) 

 in which,  r

L
V  = the lower bound of V; 

 r

U
V  = the upper bound of V; R is a uniformly 

distributed random number varying between 0 and 1; and the superscript r denotes the number 

of cycles. The random design, thus obtained, was then reduced to the nearest commercially 

available design. Thus, for r = 0, an initial random design was obtained. This initial design was 

checked for the satisfaction of all the constraints. If any one of the constraints was violated, the 

design was rejected and a new random design was generated. This process was repeated till all 

the constraints were satisfied. Thus, an initial feasible design was obtained for equation (1). 

Subsequently, the search was refined by reducing the range of the design vector V 
(r)

 by 

 
        r

L

r

U

rr

L
VVVV  45.01

                   (13b) 

 
        r

L

r

U

rr

U
VVVV  45.01

                    (13c) 

 With the new range of design vector, the process was repeated for several cycles till the 

difference between the costs of two successive feasible designs was small. Use of this algorithm 

led to the design of a settling chamber that represented the one with least cost satisfying the 

functional and structural safety requirements. The design was obtained with a very little 

computational time. 

 

6.0   Design example 

Design a double entry multiple inclined trays turbulent settling chamber for a design 

efficiency of 90% to collect fly ash of mass density 2200 kg/m
3
 from an industrial emission 
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flowing at the rate of 3 m
3
/s. Use cold formed strip steel as chamber material and kv = 15.0; and 

do = 20 m 

 

Using the algorithm, a settling chamber was designed with the following data: 

Q = 2 m
3
/s; p = 2200 kg/m

3
; g = 1.18 kg/m

3
; s = 7850 kg/m

3
; v = 1.510

-5 
m

2
/s; h1 = 1 m; k = 

0.83; kf  = 0.6; Fs = 2.16; Fbt = 161.8 Mpa; E = 204 Gpa; Fbb = 122.63 Mpa; y = 227 Mpa; tn = 

2 mm; C = 0.15 kg/m
3
; f = 0.025; and D = 0.90; θ = 35

0
;  = 0.4 and the particle size 

distribution parameter for fly ash: d* = 54 m; m = 1.78; n = 0.62; and seed = 0.23685.  

 

The following dimensions of the settling chamber were obtained: 

Chamber: L = 1.20 m; B = 0.60 m; H = 1.10 m; Nt  = 8;  tt =  2 mm; N = 12. 

Frame:  Span - Ns = 2. I-beam - wb = 60 mm; hb = 50 mm; tb = 3 mm. Box type columns - wc = 

30 mm; tc = 2 mm; and breadth = 60 mm; h2 = 1.6 m and the height of intermediate column = 

1.30 m. 

 

7.0   Conclusion 

It has been possible to develop an algorithm for the least cost design of a large capacity 

settling chamber as a minimization problem involving non-linear objective function and 

constraints. Random search method has been found successful in obtaining the minima. The 

settling chamber, so designed, can be effectively used for environmental pollution control.   
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Abstract 

Ultrasonic sensors work on a principle similar to radar or sonarwhich evaluates attributes of a target 

by interpreting the echoes from radio or sound waves respectively. This paper describes the method 

of defining a region of interest in an image using ultrasonic sensors. Sensors mounted in the view of 

the camera are calibrated for their position with respect to the camera. Depending on these 

calibration parameters, the image is divided into number of regions that is equivalent to number of 

sensors. 

INTRODUCTION 

The majority of image processing algorithms assume certain environmental conditions in place. 

Always the whole image area is considered for processing. Lighting conditions are assumed to be 

within the prescribed definitions of the image sensors. Reflections and shadows are still considered 

as mysteries. Edge based object detection is widely used for collision detection, which makes it hard 

to find foot points, in many cases, without which distance estimation is inaccurate. References to 

these widely used methods are provided in the last section of the document.  

If these environmental changes and situations are brought into the image processing algorithms, the 

process can be optimized forspeed, robustness and accuracy.  

A step ahead in this direction is ultrasonic sensor fusion with imaging devices and defining ROI 

(Region of Interest) for processing.  

Below sections explain in detail the methodology followed to achieve ultra sonic sensor fusion with 

an imaging device.The steps involvedinUltrasonicsensor fusion with the imaging devices are divided 

into 3 major categories. 

1) Placement considerations  

2) Calibrating sensor with respect to camera 

3) Defining the ROI 

Implementation of the above steps improves the accuracy, considerably eliminates false positives, 

increase processing speed and narrows down the Region of processing of the imaging system.  

Literature Survey: 

There have been several reviews of sensor fusion, and several special issues of journals devoted to 

the topic. Most relevant to the area of robot navigation are the review paper by Luo and Kay [2], the 

report Where am I by Feng et. al. [7], the sensor technology handbook by john wilson [3], the Sensor 

Fusion Technique Using Visual and Ultrasonic Information by Watanabe K, Shindo M, Sato R [6]. 

Good sources for recent research are proceedings of the IEEE International Conference on Robotics 

and Automation, IEEE International Conference on Multisensor Fusion [8], the International 

Conference on Intelligent Robots and Systems [10], and the SPIE conferences on Mobile Robots [8]. 

All these references describe on methodologies of implementation of sensor fusion, where as in this 

paper we emphasize more on obtaining the accurate results by calibrating the sensors with respect 

to each other. The Calibration setup [System setup] and use case [methodology] after calibration is 

explained in detail in the below sections. 

Kommentar [p1]: 2 line description of 

paper 

Kommentar [p2]: Literature survey 

Kommentar [p3]: Motivation 

Kommentar [p4]: Problem statement 

Kommentar [p5]: Solution 

Kommentar [p6]: Adantages 



System Setup: 

Ultrasonic sensors generate high frequency sound waves and evaluate the echo which is received 

back by the sensor. Sensors calculate the time interval between sending the signal and receiving the 

echo to determine the distance to an object. 

Image sensors can be one of RGB/greyscale/IR/Kinect cameras. The angle of view of the camera 

determines the number of ultra sonic sensors to be used, details of this is explained in section 1.c. 

1) Placement considerations  

a. Sensors are placed in a circular position with camera being placed at the centroid. 

 

 

Figure A 

Camera should be placed at the origin. The sensors are placed around it in a circularly equi-distant 

and equiangular. Sensors should be placed below or above the camera, and they should not obstruct 

the view of the camera. 

b. Camera calibration and range finding 

Camera calibration is important also for relating camera measurements with measurements 

in the real, three-dimensional world. Hence, the relation between the camera’s natural units 

(pixels) and the units of the physical world(in mm) is critical component. 

 

Kommentar [AG7]: System setup 



 

Figure B Pin Hold camera Model 

We follow the “Z. Zhang. Flexible Camera Calibration By Viewing a Plane From Unknown 

Orientations” for camera calibration. The detais of this method are out of the scope of this paper, 

hence is not discussed in detail. We do consider the output from this method which is as below 

 where, A is called camera intrinsic matrix 

    α/β  are the focal lengths in pixels 

    u0 /v0 is a principal point 

c. Sensors should cover the whole field of view of the camera. 

Number of sensors used depends on the field of view (FOV) of the camera, and also FOV of the 

sensors. For example, if the FOV of the camera is 170deg, then you can have 6 sensors with an FOV 

of 30deg each around the camera. Also the desired distance of measurement depends on the ange 

of cone used for the sensor. As the angle narrows down, the range of distance measurement 

increases.  

Example 1: 

If Fov of camera Fc= 170° and FOV of sensor Fs = 30°,  

Then number of sensors n = 170/30 = 5.66 ~ 6 sensors 

Always round off to the next integer, so that some area will be reserved as the overlapping area. 

Here in the above example, 6 sensors constitutes 180° 

Since our visual area is 170°, 180-170= 10° is the buffer for overlapping of adjacent sensor. 

For 6 sensors, we have 5 overlapping area. Hence for each pair, we have a buffer of 2° for the 

placement. In other words, the placement of sensors can be placed with an error of 2°. 

d. FOV of the adjacent sensors 

Kommentar [AG8]: Camera calibration 

and range finding should go before this 

Kommentar [AG9]: Sonar specs to be 

used. With that you need to justify the 

arrangements / placements.  

Kommentar [AG10]: Before this you 

need to justify about the relation 

(mathematical) between Sonar data and 

Camera range value. 



Care should be taken as the FOV of adjacent sensors should not interfere with each other’s view. 

Though a calibration is done, later mapping to the image captured by the camera, ideally placing 

them at equidistant and equiangular provides better results. 

As in example 1, always round off the number of sensors to the next positive integer, so that 

some area will be reserved as the overlapping area. The overlapping area of the adjacent sensors 

cannot be exactly equal throughout each pair, this change can be calibrated with respect to the pixel 

distribution in the image captured; which is described in section 2. 

 

2) Calibrating the sensors with respect to camera view 

 

Figure C 

Place a plane body in perpendicular to the sensor and move it equidistantly from the origin where 

the camera is placed. As a simple mechanical setup, we can tie a thread to the plane body and the 

origin as shown in figure B. Now move the plane body in and around the sensors view in small steps, 

trigger each of the corresponding sensors in every step and collect the distance data. In parallel to 

this we need to capture the images from the camera at each individual steps.  

Length L is a known factor; we have used it to be 127.1cm in our experiments. 

Let f(x1,y1) = L1. Where x1,y1 is initial location of the object on the image, and L1 is the distance 

output from the sensor. 

Always Min[f(x,y)] ≈  L, this value of x,y is considered as calibrated sensor position in the image 

 

L 

Kommentar [AG11]: More details go 

in this. Mathematical relations go in here 

to explain more. This will be a lengthy 

section. 



Methodology: Defining the ROI(Region of Interest) 

With the calibration data available from table 1, we can divide the region of interest with a 

rectangular window as shown in Figure C. Now within this ROI, scan the distance data from all the 

sensors for each frame. Depending on the distance filter, we can eliminate the regions where the 

distance is above threshold; only the remaining regions shall be used for image processing. 

 

Figure D 

 

Experimental results 

1) Calibrating the sensors with respect to camera view 

    

A B C D 

Kommentar [AG12]: Methodology. 

Usually after explanation, algorithm is 

used. 



When the distance of an obstacle from each ultrasonic sensor and also its position coordinates from 

camera are measured, results are tabulated as below in table 1. The table 1 forms a window around 

each sensor over the image, marked in red are the coordinates of the window. We can 

approximately take this rectangular window on the image as the calibration parameters. Once we 

are done with calibration, most of the processing time is saved by this. 

Sensors Steps 

Measured 

Distance 

in cm 

Position on 

the image in 

pixels 

Size of 

the body 

in pixels 

Sensor A 

1 125.5 600,40 40,40 

2 127 597,40 39,41 

3 127.1 595,41 40,40 

4 126.9 591,40 40,40 

5 122.4 582,40 40,42 

Sensor B 

1 125.5 502,38 44,40 

2 126.2 498,39 45,41 

3 127 493,40 43,40 

4 127.1 490,41 45,41 

5 122.4 489,40 44,42 

Sensor C 

1 127.1 398,42 47,40 

2 127 395,40 48,41 

3 127.1 391,41 47,39 

4 126.1 387,38 46,40 

5 122 582,40 47,42 

 Table 1 

 

2) Defining the ROI(Region of Interest) 

The below are the ultrasonic sensors outputs plotted on the image. A human is considered as an 

object and distances/ROI are measured with respect to the movement of human. The regions are 

defined and divided by 2 green lines on the image, accordingly the sensor outputs are plotted at 

their respective positions using blue line. The Highest peak determines the lowest measurement of 

the human distance from camera. The distance is also printed on the images. Bottom redline 

determines the foot point of the human. 



 

Figure E 

Result Analysis and Conclusion 

  

Figure F : Computation speed in FPS    Human count   

(including human detection an tracking) (with single human before camera) 

 

From the above experimental results, we deduce into below conclusions. 

1. Reduces the computation time rapidly, by processing only on the desired area of interest, 

thereby increasing the efficiency. Processing time decreases by 1/n times, where n is the 

number of sensors used. (Figure F) 

2. Rapidly decreases the amount of false positives in a noisy environment. Though this method 

has distance limitation with the type of the sensors chosen, processing of object within this 

distance gives accurate results. (Figure F) 

3. Accurate determination of the shadows/reflections of objects, which is very 

difficult/sometimes impossible when considered only with an image processing. (Figure E) 

The limitations which require future improvements to this method are listed below. 

1. Sensors show a variation in results for circular objects/objects tilted out of perpendicular 

position from the sensor 

2. Since the range of the sensor is limited, the ROI definition is possible only if the objects/ 

humans present within this vicinity. 
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Summary 

In this paper we have described a method of defining a region of interest in an image using 

ultrasonic sensors. Sensors mounted over the camera that are calibrated against each other bring an 

accurate region of the object within the image captured. Thus defining a region of interest within 

which the objects in an Image are captured/ processed.   
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Abstracts 

This pioneering study investigates the 70 Bruneian corporate customers’ adoption intentions towards using the mobile services. 

The study uses and validates the value-based adoption model (VAM) by Kim et al. [9] for investigating mobile service in 

different geographical setting contrary to the original study for Mobile Internet.  The study combines four external variables such 

as perceived usefulness, perceived enjoyment, technicality and perceived fee with perceived value in predicting the adoption 

intentions of using mobile services.  The study results indicate that only perceived usefulness is significant predictor of perceived 

values and perceived values which are significant indicator of adoption intentions of using mobile services. Based on the results, 

some recommendations are made for the managerial implications. 

 

Keywords:perceived values;  perceived usefulness; adoptionl intentions; mobile services;  Brunei Darussalam 

1. Introduction 

The rapid diffusion of the Internet technologies in general and mobile technologies in particular have changed the 

mobile consumers from passive to active customers of using mobile devices with 3G technologies. The consumers’ 
dynamic use prevails both in the developed as well as in the developing countries where consumers found new ways 

to use the mobile phones in more productive way and one of it is for mobile commerce.  The same is true in South-

East Asian context. The world wide statistics have shown the rising trend in the users’ responses to 3G services. 

Surprisingly, by June 2007, the 200 millionth 3G subscribers had been connected. This was only 6.7% of the 3 

billion mobile phone subscribers worldwide. In countries where 3G had been launched, Japan and Korea are the first 

ones where 3G penetration of over 70% (www.plus8star.com). The first pre-commercial 3G network was launched 

by NTT-DOCOMO in Japan in 1988. The global statistics indicated that from 1990 to 2011 the worldwide mobile 

phone subscriptions grew from 12.4 million to over 6 billion by the end of 2011 corresponding to global penetration 

of 86.1%. This growth was driven by developing countries that accounted for more than 80%. In mobile broadband, 

by ending of 2011 there were more than 1 billion mobile broad-band subscriptions worldwide. Mobile broadband 

has become the single most dynamic ICT service reaching 40% annual subscription growth in 2011. Although 

developing countries are catching up in term of 3G coverage, huge disparity remains between mobile-broadband 

penetration in developing countries (8%) and developed countries (51%). However by 2011, there were more mobile 

broadband subscriptions than inhabitants in Korea, Singapore, Japan and Sweden where active mobile penetration 

surpassed 90% by 2011 (www.itu.int/ITU-D/ICT../2011%20statistical%20highlights_June_2012.pdf). Mobile 

phones are spreading faster than any other Information Technology features. Experts have viewed that this can 

improve the livelihoods of the poorest people in the developing countries (www.reutersreprints.com). These 

developments in the 3Gs have brought intensive applications of the mobile services. Mobile services are content 

services that are accessed via mobile handheld devices (PDAs, mobile, cellular or Smartphone, GPS etc.) and are 

delivered in interaction between an organization and a customer. In this paper we have used the current business-to-

customer mobile services which include logos, ringtones; chat, search services, ticket payments and banking services 

are included. 

 

With so much global developments and tremendous impact in the world we will look into the small market in 

Brunei Darussalam-a small sultanate with oil-rich economy. It is located in Borneo between east and west Malaysia. 
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It has a roughly total population of 400,000 (www.goldpages.com). We have found the potential growth that was 

confirmed by the world indicators. They suggest that mobile especially the 3G market is growing with the two main 

service providers: DST communications, B-Mobile. ITU database figure shows that Brunei has 61.4% active mobile 

broad band subscriptions per 100 inhabitants (www.itu.int/ict). DST Communication was the first mobile service 

providers established in 1995. In Sept 2005, B-Mobile Communication Sdn, Bhd became the second service 

provider and it is the Brunei’s first 3G mobile service provider. In March 2008, B-Mobile made history for being the 

first in Brunei to commercially launched 3.5G technology high lightening the premium technology of mobile 

broadband better known as Zoom (www.wili.smu.edu.sg/digitalmediaasia/Digital_Media_in_Brunei). 

 

The use of the mobile services among the masses has been continuously studied by the researchers across the 

globe as how the technology is adopted and used by the individuals [1] [2]. While reviewing the literature on the 

adoption and use of technologies, we then identified some of the very famous theoretical frameworks that includes 

Roger’s [3] Diffusion of Innovations (DOI), Ajzen and Fishbein’s [4] Theory of Reasoned Action (TRA) to Ajzen’s 

[5] Theory of Planned Behaviour (TPB), and Technology Acceptance Model [6]. No doubt, the Technology 

Acceptance Model (TAM) by Davis, [6] explains the technology adoption and use by the individuals. Based upon 

the theory of Reasoned Action (TRA) by Ajzen and Fishbein [4], TAM is a parsimonious model asserting that all 

influences of external variables such as system design feature on behaviour are mediated by two major components; 

perceived usefulness and perceived ease of use. TAM [6] was originally developed to explain individual’s adoption 

of traditional technology (e.g. spreadsheet, email, software development tools) in an organizational setting. These 

models have some limitations; especially the robust model like TAM which has its limitation in explaining the 

adoption of new ICT such as mobile services. Nevertheless, most adopters and users of traditional technologies are 

employees in an organizational setting where they use technology for work purposes and the cost of this mandatory 

adoption is borne by the organization. In contrast, there are users who are individuals and who play a main 

responsibility of using new ICT for personal purpose. That means that there are other factors that help individuals to 

use ICT for their personal use so the fundamental question that remains crucial as why does individuals buy 

products or use services?  To answer this we have to look beyond standard ICT theories of adoption and usage. We 

also look into the domain of marketing and consumers’ behaviour. To answer this, we look in other disciplines that 

highlight as to why the customers buy/use or not to buy/use the product or services. That is where the concept of 

perceived value emerged that has its underpinning in psychology, economics and marketing discipline. Detailed 

discussion on the relative importance of perceived value is given in section 2.1 below.  

  

Pura and Gummerus [2] defined the perceived values as: the value which is perceived by the customer based on 

his/her experiences with the knowledge of an object, which usually results in an evaluation of the desirability of the 

object or outcome and this equally apply within the context of mobile services. Customers’ value is a customer’s 

perceived preferences for evaluation of these products attributes performances and consequences arising from use 

that facilitate (or block) achieving the customers’ goals and purposes in use situation [7]. In addition, this value has 

originally been observed mainly from the prospective of the expected or delivered benefits and commercial product 

values to customers [8].  

 

The current research basically deals with the mobile services usage as a new ICT perspective not for the 

technology-users perspective but from consumers’ perspective [9]. As such, customers always evaluate the product 

or services especially on perceived benefits before they decide to purchase a particular product or to use a particular 

service. They also include cost of usage, the lost opportunity to use other offering and potential switching cost. In a 

nutshell, a consumer always values these added benefits while making a purchase/use decision.  

 

The basic motive for this study has emerged from the literature itself and in fact it is in two-folds. Firstly, the 

majority of the empirical research on customers’ perceived value is based on traditional services [10] [11]. 

Secondly, there is a lack of empirical research that considers the perceived values to the 3G mobile services. We 

agree with Pura [12] that more research as should be carried out in the customer-oriented development of mobile 

services to further bring the perceived services with other variables like loyalty, satisfaction and repurchase 

intentions to increase the relationship marketing. Secondly, the study has used the same Value Adoption Model 

(VAM) that was used in Singaporean-based study of Mobile Internet adoption [9] with the basic assumption where 

both Singapore and Brunei are economically rich countries with the one of the highest GDP per capita income 

especially among ASEAN countries (Singapore = US$33,988.51 and Brunei = US$24,947.10)
2
. Both these countries 

                                                           
2
 HSBC 2012  country report (www.hsbc.org) 
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have excellent telecommunication infrastructure and mobile phone penetration so these similarities has been used 

for this study 

Based on these theoretical underpinning, this pioneering study was conducted in Brunei Darussalam in Dec 2013 

with the following objectives: 

 

(a) To validate the model to the different set of population with new Information technology features within 

different geographical setting. 

(b) To analyze the relationship between various external variables in predicting perceived values and adoption 

intentions in using the mobile services.  
 

2. Review of literature 

From the study test on the valued-based adoption model (VAM) developed by Kim et al. [9] in Singapore, we 

therefore have used the same set of contextual variables that were used in the original study. The model mediates the 

perceived value construct between independent variables categorized into two domains of benefits such as 

usefulness and enjoyment and sacrifice such as perceive fee and technicality. So initially we started by reviewing 

the literature on the important variable perceived value. 

 
2.1 Research on Perceived Value & other contextual variables used: 

 The term “value” is most commonly used in the field of economics, marketing, accounting and finance. 

However it is also the roots in the field of psychology and social psychological.  Within the context of mobile 

services, the customer interacts with the service provider and evaluates the service based on previous experiences 

and underlying values. Therefore, this evaluation would decide on the use of the mobile services offered by 

particular service provider.  Gronroos [13] had emphasised that perceived value was not assessed singly rather the 

benefits and sacrifices in the whole evaluation process and relationship contribute to perceived value. In psychology, 

the term value is defined as conceptions of desirable ways of behaving or desirable end-states such as friendship, 

respect for tradition, living healthy, and ambition [14]. Values were characterized as relatively stable individual 

preferences that reflect socialization and might be conceived as a type of personality disposition [15]. Nevertheless, 

the “value” in marketing science stemmed from the perspective of expected or delivered benefits and commercial 

product value to customer [8]. Therefore, the customer perceived is the difference between the prospective 

customer’s evaluation of all the benefits and all the costs of an offering and the perceived alternatives [8].  

Several other authors have also defined the perceived value. The most widely accepted definition is 

provided by Zeithaml‘s [16] that is “the overall assessment on the product (or service) utility determines by 

customer’s perceptions of what is received and what is given”. Choi et al. [17] stated that it involves the comparison 

of what one is getting (benefits) and what has to be given up (sacrifices) in order to receive the service. Zeithaml’s 

definition focuses on what is received and what is given. Logically, it emphasizes on the comparison of a customers’ 
choice as what one is getting (benefits) and what one has to be given up (sacrifices) in order to receive the services 

[17]. Therefore, it is further understood that perceived value of mobile services in this study means the customers’ 
overall perception of its benefits and the sacrifices needed to use it. Komulainen et al. [18] pointed out that these 

benefits and sacrifices are sometimes not equal. The difference could be positive or negative. Thus the positive 

difference will lead to perceived value and the negative result will lead to perceived worthlessness. Zeithaml [16] 

further explained that benefits include the value desired by the customers while sacrifices would include monetary 

and non-monetary consideration. These monetary sacrifices of course, include price of the products/services or fees 

charged to the customers for using the services. Kim et al. [9] in their study of supporting VAM used the following 

benefits and sacrifices such as perceived usefulness, perceived enjoyment as benefits whereas sacrifices included 

technicality and perceived fee. 

Perceived Usefulness and perceived enjoyment: Customers normally evaluate the products and services on 

the basis of the benefits which they receive. In other words, they value the services or products when it adds to their 

life before making the decision to adopt it. Perceived usefulness remain a major component of Technology 

Acceptance model of Davis [6] and focused on the belief that using the technology will likely to improve one’s job 

performance. Deci [19] in his famous theory of Cognitive Evaluation Theory pointed out the motivation instead of 

benefits to use the technology. He classified into extrinsic and intrinsic subscales. Extrinsic motivation refers to the 

performance of an activity to achieve a specific goal (rewards). While intrinsic motivation refers to performance of 

an activity for no apparent reinforcement other than internal feelings. Rogers [3] stressed that both extrinsic and 

                                                                                                                                                                                           

 



intrinsic factors have been found to influence perceived value and behavioural intentions. Moore and Benbasat [20] 

pointed out that these were applicable to the Information Systems.  The usefulness construct has been used 

extensively in IS research and has strong empirical support as an important factor of technology adoption. 

Researchers found a support in their studies of M-Internet services. [21] [22] [23]. Kim et al. [9] also found support 

in their study of M-Internet in Singapore. Based on the above discussion, we agree to the Dube-Rionx [24] 

suggestions that customer’s evaluation of a product includes both cognitive and affective elements. Similarly, 

perceived enjoyment was seemed to be relevant by researchers of technology adoption [6]. Enjoyment referred to 

the extent to which the activity of using a product was perceived to be enjoyable within its limit apart from any 

performance consequences that might be anticipated [25]. Sweeney and Soutar [26] related the enjoyment to the 

emotional value as the utility derived from feelings or effective states that a product had been generated. Seth et al. 

[27] proposed a framework that products were purchased for their utilitarian and hedonic benefits. This was 

modified further to fit the mobile services market Pura et al. [28]. Based upon its relevant important it was added in 

VAM and found to be significant predictor of an adoption. 

 

Both Technicality and perceived fee are classified into perceived sacrifices. Perceived sacrifices include 

both monetary and non-monetary sacrifices. Monetary sacrifices include the cost of product and services including 

switching other hidden costs. Non-monetary sacrifices include time efforts and other unsatisfactory spending for the 

purchase and consumption of services [9]. Several studies have identified technical factor and price as the most 

significant barrier to Mobile Internet [29] [30] [9]. Technicality is the degree to which services or products which is 

perceived as being technically superior. However, in IS research, this variable is interchangeably and is used in 

connotation with ease of use (system is free of physical, mental and learning effort [6]. However, in their Singapore-

based study, Kim et al. [9] modified this construct with items that were included from DeLone & McLean [31] and 

were added to have system reliability, response time and connectivity. Other studies have been reported where there 

were inversed relationship between the technicality and adoption [32] [3]. The more complex one was the 

technology from the users’ perspective which was less likely to be adopted. Kim et al. [9] had used this in their 

study with the notion that technicality of the system was a combination of all non-monetary costs. Similarly, Prices 

or perceived fees for products and services were found to be an important variable. Lichtenstein et al. [33] defined 

prices as the amount of economic outlays that a person had to give up in exchange for goods or services. Several 

other studies have found that perceived fees had directly influenced perceived value [34] [35] [16]. Whereas, Chang 

et al. [34] and Kim, et al. [9] found that perceived monetary prices and perceived values were negatively related. 

Finally, the relationship between perceived value and adoption intention as proposed in the VAM was 

studied. These studies had provided strong empirical support that perceived value effects perceptual intention to use 

[36] [9].  Based upon the above mentioned assertion, we therefore propose the five hypotheses: 

H1: Perceived usefulness is positively related to perceived value. 

H2: Perceived enjoyment is positively related to perceived value. 

H3: Technicality is negatively related to perceived value. 

H4: Perceived fee is negatively related to perceived value. 

H5: Perceived value is positively related to adoption intention. 

  
3.  Methodology 

3.1 Design of Instrument  

The questionnaire consists of two parts; part A asks questions about the demographical and other users’ 
characteristics questions. However, multiple scales were used to capture the information from dichotomous to 

ranking one.  Part B of the questionnaire captures the data about the specific questions on the five basic constructs 

used in this study. Perceived value mediates with Adoption Intention that remained as dependent variable.  The 

definition and items measuring dependent variables were adapted and modified after Davis [6] that regarded 

intention of using mobile services starting with 1 for “strongly disagree “to the 5 for “strongly agree”.  All other 

constructs were used and their sources were provided in Table 1. 

 

3.2 Sampling 

Data for the study was collected in December 2013 using questionnaire. This questionnaire captured the 

respondent’s demographic profile: gender, age, job category, type of business, types of service providers, various 

types of mobile services used, namely, the brand of the 3G and finally the billing options whether it was pre-paid or 

post-paid. The behaviour perceptual items were measured by five-point scales representing a range from “strongly 

disagree” to “strongly agree”. This questionnaire survey was conducted among 110 corporate customers from 



various business sectors and then every effort was made to ensure an effective response rate. The methods was used  

to make phone calls, and sending them covering letter. 70 out of 110 responses were received and that were retained 

for this study thus making a response rate of 64%.  

 

3. 3 Instrument reliability and validity 

Several other techniques were used to assess the reliability coefficient Cronbach [37] () and to assess face, 

construct and convergent validity. In order to ascertain face validity, an initial questionnaire was passed through the 

routine editing after it was given to the panel of experts (Academics, and business leaders). They were asked to 

respond to the questionnaire; however, very few comments in fact were received so some minor changes were done 

to enhance the clarity. Table 3 shows the reliability coefficients and convergent validity for the various constructs. 

 

In general, validity refers to the degree to which instrument truly measure the constructs for what it is 

intended to measure. There are several types of validity measures that include the face validity and constructs 

validity. Campbell and Fiske [38] propose two types of validity: convergent and discriminating validity. Convergent 

validity is measured by average variance extracted for each construct during the reliability analysis that should be 

0.5 or 50% or better [39]. Table 1 shows the reliability values for the various constructs with variance extracted. 

Cronbach’s (α) for the constructs ranging from 0.58 to 0.90 to indicate a sufficient level of reliability and convergent 

validity of all constructs which exclude perceived fee which is slightly below the cut-off value of 60%. Therefore 

caution should be taken to interpreting the constructs. After filtering and further analyzing for convergent and 

discriminating validity, five constructs, were used for the principal component method with varimax rotation to 

assess the variance explained. Then the testing discriminant validity was required to check the cross loading of items 

on multiple factors. All items were loaded high on their associated constructs but not with other factor loadings thus 

fulfilling the Hair et al. [40] criteria for adequate discriminant validity. In general the results have shown that both 

validities are satisfied. However, the results for factor analysis are not provided in order to avoid unnecessary length. 

In addition, CR (composite reliability was calculated for the value as shown in the Table 1. It shows that CR values 

are between .71 to .95 above the suggested minimum value of 0.70 [40] except the perceived fee variable for which 

extra caution need to be considered while making inferences. 

 
Table 1 Reliability & Validity Analysis  

 

4. Results 

Data obtained from the survey were analyzed using descriptive statistics, factor analysis as well as 

correlation and regression analysis used the SPSS version 19, a well known statistical package. 

 

4.1 Background profile  

The background data of the individual users are summarized in Table 2. The Table 2 describes the 

characteristics of respondents. Majority (67%) are males within age group of 31-35 years and 45% are from 

technical category compared to professional or executive categories. Majority of the respondents (35%) are from IT-

based/Telecommunication business sectors. 75% of the customers are using the mobile services more than five times 

a day. Similarly, 55% of the customers are having the Samsung brand compared to the Apple brand with 33% of the 

customers.  
 

Table 2 Demographical data 

Variable Description Percentage 

Gender Male 

Female 

67% 

33% 

Age Between 20-25 

Between 26-30 

Between 31-35 

15% 

10% 

40% 

Constructs No of 

original 

items  

No of 

item 

retained 

Alpha value 

(.60 and 

above) 

Mean Variance 

explained 

<.50 

CR Source 

Perceived usefulness  4 4 .90 3.79 .65 .91 Davis [6 ] 

Perceived enjoyment 4 4 .87 3.86 .63 .79 Agarwal & Karahanna [41] 

Technicality  5 4 .74 3.42 .54 .71 Davis [6], DeLone & McLean [31] 

Perceived fee 3 2 .60 3.14 .48 .58 Voss et al. [42 ] 

Perceived value  4 3 .93 3.63 .88 .95 Sirdeshmukh et al. [43 ] 

Behavioral intention  3 3 .96 4.31 .84 .92 Davis [6] 

Total 23 20      



Between 36-39 

Above 40 

2% 

33% 

Job Category Technical 

Professional 

Executive 

Self-employed 

45% 

32% 

20% 

3% 

Types of 

Business  

Sales/Marketing 

IT-based/Telecomm 

Travel & Shipment 

Retail/wholesale 

Bank/insurance 

Automobiles 

Construction 

Education 

Other services 

5% 

35% 

12% 

5% 

10% 

5% 

8% 

10% 

10% 

How often use 1-2 times a day 

3-4 times a day 

More than 5 times a day 

10% 

15% 

75% 

Types of mobile devices 

currently using  

Mobile phones 3G 

PDA Smart Phone 

Tablets/iPad 

70% 

22% 

8% 

The most common brand of 

mobile currently using 

Samsung 

HTC 

Nokia 

Blackberry 

Apple 

HuaWei 

55% 

5% 

5% 

3% 

33% 

0% 

For how long using mobile 

services 

Less than six months 

Six months to 1 year 

Between 1-2 years 

Between 2-3 years 

Above three years 

10% 

3% 

3% 

3% 

81% 

Major service provider B-Mobile 

DST 

20% 

80% 

Payment/billing option  Prepaid 

Post-paid 

40% 

60% 

Types of services used (top 

six) multiple selection 

Internet surfing/mobile portal  

Call service  

Movies information   

Bank Accounts Enquiries  

Payment for donations 

Mobile check-in at airport 

90% 

70% 

55% 

45% 

32% 

27% 

  

4.2 Data Analysis Using Regression Analysis  

In line with the principles of multivariate data analysis, we conducted a zero-order correlation between the various 

constructs and are shown in Table 3. The correlation provides directional support for the predicted relationship and 

shows that collinearity among all the independent variables is moderate so as not to affect the regression analysis. 

Tabachnich and Fidell [44] pointed out that problem of “multicollinearity” occurred at much higher correlation of 

0.90 or higher between the independent variables. The Pearson Correlation Coefficient between the behavioral 

intentions and all other five constructs are from .18 to .68 so these do not pose any threat to collinearity. 

Table 3 Pearson Correlations between the variables  

 

 

 

 

 
 

 

** All correlations are significant at the 0.01 level (2-tailed) except with * significant at p= 0.05 

Prior to conducting the regression analysis data were screened for outlier. Cases with standard deviation greater than 

2 and with missing values were removed. The result of hierarchical regression analysis is provided in Table 4 and 5. 

It can be seen from Table 4 that one out of four variables perceived usefulness is significant and thus  contributing 

 PU PENJ TECH PFEE PV AI 

Perceived usefulness  (PU) 1.00      

Perceived enjoyment  (PENJ) .680** 1.00     

Technicality (TECH) .182 .231 1.00    

Perceived fee (PFEE) -.043 -.021 -.201 1.00   

Perceived value (PV)  .513** .384* -.073 .137 1.00  

Adoption intention (AI) .548** .568** .316* -.235 .375* 1.00 



towards the moderating variable perceived value. The regression analysis further explains that 34% of the total 

variance is shared by the variable.  

 

 

Table 4. Hierarchical Regression Analysis of antecedent variables with perceived value 

Variables Beta t-statistic p-value Remarks 

Perceived usefulness  .50 2.64 .01 H1 Supported 

Perceived enjoyment  .09 .48 .63 H2 not supported 

Technicality  .22 .1.56 .12 H3 not supported 

Perceived fee -.20 -1.42 .16 H4 not supported 

R
2
 = .336 or 34% 

Continuing with hierarchical analysis, Table 5 indicates that perceived value mediates the relationship between one 

antecedent variable (perceived usefulness) and behavioral intention. However, the regression shows the low 

predicting power as indicated by R
2 

value of 15%. This is not unexpected as previous Brunei-based studies have 

reported to share a low variance [45] [46]. 

Table 5 Hierarchical Regression analysis of perceived value to behavioral intention 

Variables Beta t-statistic p-value Remarks 

Perceived values .375 2.49 .017 H5 Supported 

R
2
 = 15% 

5. Discussion 

The results indicate the validity of the research model. The VAM further highlights that Bruneian 

customers’ intention is determined by the perception of the value of mobile services and this in turn is determined by 

only perceived usefulness components of the model. The results, therefore, support only two hypotheses H1 and H5. 

This is a unique findings which not only shows the customers’ behaviours but also in contrast with the findings of 

Kim et al [9] that suggested that extrinsic and intrinsic benefits prompted customers’ intention to adopt. The results 

also indicate that perceived value of mobile services is only related to the single cognitive element and its usefulness 

whereas; technicality, fee and enjoyment factors are not related.  

 

The study had used four variables that were grouped into two categories benefits and sacrifices. In the 

perceived benefits only the perceived usefulness was found to be significant which supported all the previous studies 

[47] [23] [9] who reported the importance of perceived usefulness in serving the customers’ needs. It further noticed 

that perceived usefulness remained as a central concern for the consumers to engage in use and/or to engage in this 

kind of activity because of the external rewards. The second variable from the “benefit” category that was used in 

this study was Technicality and found to be insignificant. Our results are in contrast to Davis et al. [25], Cronin et al.  

[10], Venketesh et al. [31] and Kim et al. [9] that found the Technicality was negatively related to perceived value. 

In our study on Technicality it was measured on four items. However, our scale reliability had eliminated the one 

item that measure “mobile services are reliable” because of lowest corrected-item correlation. The scale measured 

three items with easeness, connected instantly and short time to respond. Secondly, the non-significance of this 

variable in our study was on our sampling frame. Our respondents were corporate customers who were familiar with 

the technology so this easeness factor does not matter to them. Secondly, because of the limited options (with only 

two service providers available) “short time to respond” and “connected instantly” were irrelevant to Bruneian 

corporate customers, as compared to other counterparts. 

 

On the second category of perceived sacrifices, the perceived cost and perceived enjoyment both remained 

insignificant. The perceived cost remained insignificant although it was negatively associated with perceived value. 

Our results are in contrast with previous studies that suggested that perceived fee exerted a strong and significant 

effect on the perceived value. Other studies noticed that customers were not really interested in investing money in 

the unfamiliar technologies which were prone to higher risk [34] [48] [49] [9] [50].  Our results partially support 

Pura [12] who asserted that monetary value had only minor effects on repurchase intention. The main reasons of 

insignificance of perceived fee among our customers are (1) because of nature of our corporate customers all of 



them are working in various business sectors and has been using services for more than three years (2) the 

competition among service providers (only two) is not intense and due to their monopoly the fee structure and prices 

are more or less close to each others and (3) because the customers can afford to pay the high prices of the service 

the variable does not matter to them. In summary, we can assert that because of economically rich Bruneian society, 

customers are not mainly accounting for the monetary sacrifices in making purchase decision. The findings are in 

line with other Brunei-based studies in m-banking [51]. 

The perceived enjoyment in this study which is also reflected as on intrinsic motivation in adopting the 

technology was supported by several other studies. However, out results are in contrast to other studies [6, 25] [26] 

[9]. The plausible reason for this non-significance in our study is our respondents’ profiles. Our respondents are 

matured corporate customers with the majority (75%) of them belongs to the age group of above 31 years. Thus they 

do not consider the mobile services for the enjoyment purpose. If compared our results with that Singaporean-based 

study; the majority (54%) of the respondents in Singapore were students and 88% of them were from age group 20-

29 years of age. It is as expected that the younger ones consider the perceived enjoyment as one of the factor for 

adopting Mobile Internet.  

 Finally, our study supports the significance of perceived value as the major determinant of 

adoption intention in using mobile services. However, it does not fully mediate the effects of perceived enjoyment, 

perceived fee and technicality; it only shows the perceived usefulness remains significant.  Our result is inline and 

supports the Davis et al. [25], Agarwal et al. [52] and Kim et al. [9]. We also have made a comparison of the two 

studies that were undertaken using same VAM under different geographical setting as shown in Table 6. The 

Singaporean study has better predictive power with 35% of the variance in adoption when compared to 15% in our 

study which further shows that there are some other variables that need to be added to improve the parsimony of the 

model. Interestingly, the four contextual variables used with mediating variable perceived value had explained the 

36% of shared variance. Our study, on the other hand, has resulted with one significant variable “perceived 

usefulness” as this explained 34% of the variance which showed the relative importance of perceived usefulness in 

the study. 

 
Table 6 showing comparison of two studies 

Factors This Study Kim et al. [9] 

Year of Study 2014 2007 

Where conducted Brunei Singapore 

Domain Mobile services Mobile Internet 

Sample size 70 161 

Target population Corporate customers General customers/consumers 

Independent variables used PV, PU, PENJ, TECH, PFEE PV, PU, PENJ, TECH, PFEE 

Dependent variable Adoption  intention Adoption intention 

Average reliability of 

independent variables 

.77 .86 

Average reliability of 

dependent variables 

.78 .85 

R2 towards perceived value 34% 36% 

R2 towards adoption intentions 15% 35% 

Hypotheses tested  Only two H1 and H5 are supported All five H1-H5 are supported  

 

6. Conclusion 

This study has fulfilled both of its objectives as it confirms that VAM in the present context does not reflect 

an ideal situation and has a limited parsimony. The model here only explains the 15% of the variance towards 

adoption intention that needs to be addressed in the future studies by adding some more contextual variables to 

increase the predictive power. Out of five hypotheses only two are significant in this study. Perceived usefulness 

component of TAM and perceived value from Zeithamal’s [16] value model are found to be significant predictor of 

adoption intention which supports the VAM partially as the mediating role of perceived value remains the crux of 

the VAM within the Bruneian context.  Our Study similar to all other empirical ones is not free from its limitation. 

The sample size itself is not very ideal to draw generalization. Secondly, this study is based on self-reporting 

questionnaire liable to the response bias; nothing in fact was undertaken to reduce this threat. Thirdly, this study is 

limited to corporate customers only in the main business area of capital. Therefore, more studies of other group of 

the users’ population should also be included to draw a better picture of the customers.  



7. Practical  Implications 

This study also provides some insight for the practice and business especially for the marketing managers 

of the two service providers currently operating in Brunei Darussalam. They need to understand as how Bruneian 

customers are using the mobile services. This is basically for two reasons as it provides benefits in the form of the 

usefulness of the services and secondly the customers understand that it has a value for them to use the mobile 

services. It has provided evidence on the importance of the perceived value in explaining the adoption intentions by 

the customers. Perceived value only mediates with usefulness component. All other contextual variables such as 

technicality, price and enjoyment remain insignificant. The managerial should focus more on these two parameters 

while marketing the additional services. However, they should gradually increase the simplicity of the services for 

the customers with more attractive features in the product designs to increase the enjoyment factors for the younger 

customers. In this case, we recommend that service providers should conduct regular market research to discover 

customers’ needs and to transform these needs to enhance services.  
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Abstract 

Advancements in information and communications technology have impelled a significant impact on the mobility of the 

organizations which in turn has resulted in improved productivity and benefits. People communicate a lot better at personal and 

professional levels. Decision making has become more challenging as an information upsurge is seen. Advancement in 

communications technology in an organization is measured by the capability of an organization to share maximum information 

in an easy, efficient and prompt manner. As a matter of fact, it has convinced a lot of organizations to deploy and implement 

information systems with varying features and capabilities to handle and process different kinds of raw data of the organization 

and then process it to yield useful information. This has resulted in creation of multiple information and communication 

systems in a single organization and has resulted in a lot of complexity vis-à-vis information access and management. Managers 

are always on the lookout for a single resourceful report which could yield significant insight. This has been made possible with 

the advent of ERPs in the manufacturing industry. But such a model in the educational field is yet to materialise. Such type of 

integrated systems could reduce redundancy and also be used to develop the organisational memory which in turn would 

support better decision making. This research paper presents a model for an integrated information systems approach and the 

benefits it can provide in achieving the enhanced information sharing and storing with ease and efficiency reducing the 

complexity of management and access in a higher education institution. 
 

Keywords:integration; decision making; management; resource;organsational memory 

1. Introduction 

Information Systems are the window to organizational performance and growth. But disparate systems which are 

not able to provide the needed bird’s eye view to strategic decision makers could prove to be an obstacle rather 

than progress. A lot of organizations deploy and implement information systems with varying features and 

capabilities to handle and process different kinds of raw data of the organization and then process it to yield useful 

information. An on-going issue that affects different industry today is rapid technological changes. These changes 

have seen western civilisation go from a secondary economy to a tertiary economy where knowledge is a vital part 
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of business [3]. Managers are always on the lookout for a single resourceful report which could yield significant 

insight into the operations. Management decision making and organizational learning depends a lot on how the 

organization is able to see a redundant free consolidated management report. Manufacturing and business industry 

have been able to meet this with ERPs, but this type of systems integration is still devoid in the higher education 

sectors especially in the gulf region. Moreover generation of numerous important reports which cannot be 

generated by using the resources of a single information system is also not possible. Such type of integrated 

systems could also be used to develop the organisational memory which in turn would support decision making.  

Organisational memory focuses on the storage and access of soon-to-be intellectual resources in such a form that 

they can be productively used. Organisations possess a large amount of data and information in information 

systems and a lot of unstructured information and explicit knowledge in the form of electronic mail, posts to 

forums, blogs etc. The aim is to retain these as a first step towards building an organisational memory. This 

capability focuses on internal and structured content. It provides the foundation to business intelligence and 

decision making capability for the organisation [2].  

This research paper explores the requirement and presents a model for an integrated information systems approach 

and the benefits it can provide in achieving the enhanced information sharing and storing with ease and efficiency 

reducing the complexity of management and access in an organization. The aim of this paper is bring out an 

integrated architecture which will allow better resource management mainly the technology based and better 

decision making for the senior management. For this, the study was based on a leading higher education provider 

in Oman and the information systems setup in it. The current systems were each developed and implemented need 

based in different time periods which is the case with most educational institutions. The institution under study has 

currently three systems which form the basis to all academic processes These systems allow for different types of 

academic processes like student registration, attendance, evaluation, course delivery and administration and 

assessment related processes to be managed.  The focus of the study has been on three systems which are purely 

academic like the Student Information System (SIS), Learning Management System (LMS) and Content 

Management System (CMS).  

The paper is arranged in the following structure. Section 1 introduces the paper and the components of it. Section 2 

focuses on the background and section 3 on the drawbacks followed by section 4 which focuses on the concept of 

organizational memory and section 5 gives an input to the solution and proposed model with possible 

implementation details and section 6 concludes with possible focus on future work. 

 

2. Background  

Currently there are three different disparate systems which are not systemically integrated in any manner. This is 

due to the development of the systems across different time period as per the need of the organization. According 

to Sabherwal [2] there are four major factors necessitating the integration of systems in organisations. Firstly 

structured data and information often exist in a number of transactional systems that are typically disconnected and 

often incompatible with each other. Secondly, quite a lot of explicit unstructured knowledge resides in the realm 

outside operational systems like e-mail messages, posts, organisational documents, audio and video and so on. 

Thirdly, the vast extent of external content from web resources, public media, expert reports and the lack of 

integration of these with the internal systems. And lastly, the decision complexity and quick reflexes from 

managers implies that the diversity of these factors and the integration of relevant content from the different 

sources should be able to enable managers to develop insights and make appropriate decisions. The systems under 

study are as given below. 
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2.1. Student  Information System (SIS) 

The Student Information System is the student administration system used for various student related activities. 

This application provides different facilities and services to the different stakeholders of the college like students, 

faculty members and staff. From the student perspective, a student is able to register himself/herself for various 

modules offered at different levels during the course of study. Students can view their time table and degree plan 

and modules previously attempted and completed. Students are also able to view their overall grade achieved. They 

are able to view their results for various assessments conducted during a semester for a particular module as well 

as view end semester exam results from the college information system. Students are provided a facility to enquire 

about electronic and print resources available in the library moreover students can view the resources of the library 

they have availed. This application provides students with a usage history of the library resources and their return 

due date. The Student Information System is a web based application and can be assessed from the college portal 

as well as from the remote locations via internet.  

It provides an extra level of facility to academic faculty and staff members of various departments. Academic 

faculty members can see the semester wise courses or modules they are delivering. There are various types of 

filters provided which filter the information on a specific condition. Faculty members can check the session 

occupancy, details about enrolled students and their history like grade, Student status, modules attempted and their 

respective marks. Academic faculty members use SIS for inputting results of various assessments conducted 

during the semester for a particular module. The application also provides a facility for faculty members to take 

attendance of their class and the input is supported through multi modes which include scanning cards. Faculty 

members can view the attendance percentage of each student enrolled in a particular module session. Faculty 

members are able to generate various types of reports related to examination results.  

Student Information System also provides automation of many of the examination and registration related 

processes of the college. It is being utilized by registration and examination departments excessively.  Most of the 

examination related reports are generated from the SIS.  

2.2. Learning Management System (LMS )  

 Learning Management Systems provide information and resource sharing with ease and efficiency amongst 

students and faculty members. Higher education institutions use LMS like Moodle to administer, deliver, track and 

manage their courses. Ellis [1] feels that any strong LMS should be able to allow centralized automation and 

administration with self -guided services and focus on personalization of content and knowledge reuse. It should 

allow rapid assembly and delivery of course content all the while supporting portability and standards on a scalable 

web-based platform. 

It is used as a course delivery system where faculty members can upload material of their respective modules 

which can be viewed and accessed by all the students registered for that module. LMS show compatibility with a 

wide range of file and data formats which provides flexibility to the faculty members to upload different kinds of 

course material like presentations, documents, pdf files, video files, excel files and many more. The LMS also 

provide an excellent facility for management of data uploaded as data can be uploaded based on category or date 

i.e. weekly or as required by a particular institutional setup.  

In addition to information and resource sharing it provides facilities to faculty members to conduct various types of 

assessments related to different modules in an academic semester. Assignments can be given to students through 

the LMS which in turn can be returned by the student through the same platform by uploading the assignment task.   

The LMS could be integrated with plagiarism detection applications like Turnitin. Submitted assignments can be 

checked for plagiarism by the faculty members and similarity reports can be generated for the same. The LMS 

allows for setting up of different knowledge sharing activities like discussion forum, wikis and also use games as 

part of module delivery. These capture the social interactions between different students themselves and student to 

staff. The LMS is also used for conducting objective type assessments like quiz with ultimate ease and efficiency 

resulting in lesser or no wastage of time and resources. At an individual level the LMS can provide data toward 
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report generation like usage by staff and students. 

2.3. Content Management System (CMS) 

Content Management Systems are implemented to deliver enhanced document management and process 

management capabilities to the organizations and to handle varying content and complex process with ease in a 

timely manner resulting in improved mobility and increased productivity. Content Management System of the 

institution is aimed at providing maximum automation of various manual processes which are cumbersome, time 

biting, inefficient and result in wastage of resources and time. As per the study many of the processes related to 

departmental activities and their associated documents, assessment related documents; documents to be shared 

with partners we automated using Content Management System. Such a system allows access to multiple users to 

upload, store, download, modify and share the documents. Assessment related processes which involve reviews 

from multiple entities easy as their feedback and comments can be easily captured and shared with others in the 

process flow. These were initially done manually and involved a lot of effort and time from the teacher’s side. 

Moreover it contributed to an excess usage of paper and increasing the workload of the staff concerned.   Moreover 

many sites pertaining to different departments and units providing variety of facilities have also been already 

created. Content Management systems can also be utilized to deliver enhanced capabilities and offer many more 

advantages than a File Server as a result many of the organizations are adopting content management systems 

providing enhanced file access and eradicating the need for any file servers.  

Content Management System is expected to automate most of the manual processes currently in the organization 

for which the study was conducted related to various academic and non-academic departments providing a 

paperless working environment to the said higher education institution.  

3. Drawbacks of current  setup  

There are various entities in all the three systems which are common but the processes performed on them are 

entirely different under different circumstances so there is lot of duplication in effort and also redundant data 

which is input to all the three information systems separately. These result in a lot of wastage of time, effort and 

resources, moreover many of the times data required by one system is already present in another but cannot be 

utilized and has to be provided afresh.   Data entry is a time consuming job and most often the main factor behind 

not meeting deadlines. Reducing data inputs even by 40-50% will have a major impact on the efficiency of all the 

three systems. One more major disadvantage of the above information systems is the reporting. The reports 

generated by one system may provide a different set of information and may be utilized by a specific set of people. 

There are however many reports required by higher administration or many of the departments of the college 

which cannot be generated as the information is scattered through all three of these systems, as a result separate 

reports are taken by various people from all the three systems and then it takes lot of extra time to consolidate and 

produce a single report as per their requirement. If a correlated view of course delivery to course performance is 

needed this has to be manually done.  Though a good amount of trend analysis is available, this is individually 

done by the systems. Lastly the need to capture social interactions happening through discussion forums, blogs or 

social networks should pave the way for a solution. 

 

From the management view, the challenge faced is that sometimes the distinction between general and long-term 

objectives gets fuzzy and also between local and temporal objectives. When there are multiple systems, the general 

objectives of the systems are easily overlooked. More than one system developer will lead to coordination 

problems on a large scale. The many end-users will contribute to the difference in priorities. The presence of 

heterogeneous environment will mean that there is no standardization of tools. As a matter of fact in the current 

scenario it does not seem to be catastrophic for the functionality of all the three systems but as the complexity of 

each system and the quantity of processes and entities these systems are handling increases, it will create a huge 

impact and hence an issue which would require a solution for systems to successfully operate in future.   
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4. Organizational Memory (OM) 

The growth of integrated enterprise systems have resulted in increasing externalization and codification of 

organizational knowledge and practices. This has led to increasing amounts of delegation of organizational 

knowledge or “memory” to be stored in systems [11]. Organizational memory may be defined as the collective 

memory of the organization due to its repositories, databases, documents and manuals and also the tacit knowledge 

which is present in the employees not to mention the impact of culture and the processes. Mohammed et al [10]  

studied the Walsh and Ungson model as shown in fig. 1 as an organizational memory model.  This model looks at 

how an organization’s past actions can influence the current decisions.  

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1: Organizational memory model 

 

The shared mental models which have evolved through teamwork will remain active in the system even though the 

individuals would have left thus developing a synergistic memory bank.  They have defined three main stages of 

information acquisition, retention facilities and services and information retrieval. These three stages add value to 

the learning process and depending upon the perception the knowledge is retained. If the focus is techno-centric 

then data warehousing, document management systems and software based repositories could provide the answers. 

Software based repositories support the ability to store, integrate and disseminate different knowledge resources. 

They should help in synchronizing heterogeneous processes and viewpoints across functions, departments or task 

points [11]. Such technology based OM is more concrete and definable [12]. 

 

5. The Solution 

5.1 Resource Integration approach 

 

The approach in this paper has been to adopt a techno-centric direction initially. With reference to the above 

problems one of the solutions could be the integration of systems used for different purposes thus providing a 

unified view of data and information. Systems integration has been on the forefront of the IT sector in the past 

years. Researchers and practitioners differ in their definition of systems integration; they generally agree that 

systems integration is difficult and complicated, yet, not impossible. System integration means different things to 

different category of people. Khun in [4] defines systems integration as the practice of joining the functions of a set 

of subsystems, software or hardware, to result in a single unified system that supports the requirements of an 

organization. Another definition of systems integration is given as: “the assembling of various hardware (such as 

computers and telecommunication systems), software (such as accounting, desktop publishing and personnel 

management) and human interfaces to accomplish a specific goal” [5]. However a simpler definition is given as: 

“A service to make user’s isolated computers link each other and make them much easier and more useful” [6]. 
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Systems integration could mean different things and could be used and interpreted in different ways by researchers 

and practitioners [13].  

 

“In order to meet the challenges presented by today’s competitive atmosphere, organizations need the proficiency 

to resolve difficulties that cannot be solved on its own.”[7]. Businesses today need a global, an open and 

distributed computational competence. Moreover the demand is for a large scale, complex and integrated systems.  

When there is more than one group of developers involved, the overall view of the system is bound to be 

neglected. More than one customer will lead to multiple requirements and the presence of a heterogeneous 

environment will inevitably require engineering solutions to bridge the technology gap. Lastly, systems that 

possess long life cycle will inevitably produce unstable requirements.  

“A long system life cycle will lead to the negligence of long-term objectives. Finally, from the technological 

aspect, there is a need to bridge the various technologies and efficiently incorporate new emerging technologies as 

a unique solution. Multiple systems lead to the creation of a heterogeneous environment.” More than one developer 

will make each development group struggle independently with heterogeneity and dynamic environments. When 

there are more than one user the situation will require customization of an application to the users’ environments. 

A long system life cycle will necessitate the incorporation of new technologies [8]. 

 

The information systems can be integrated with a complexity ranging from low-medium as all the systems 

implemented and the inherent technologies used by these systems are quite compatible to suit the requirements of 

systems integration.  Systems Integration is of course not an easy task to accomplish and may take lot of efforts 

and skills to integrate and then make an integrated system work as per the expectations but when systems 

integration is achieved, the benefits are manifold with a surety of successful existence of unified system in future 

which is capable of handling future complexities and dynamics of an organization.  

Wendt et al [10] suggest that it is necessary to assess the integration level needed as based on certain criteria like 

the dependency of the information system components and the heterogeneity of the integration infrastructure.  

They have defined seven integration requirement categories encompassing physical integration, data integration, 

functional integration, semantic integration, context integration, presentation integration and access integration. 

However in the quest to reduce the degree of heterogeneity of actions and viewpoints across the organization and 

increase data and effort integration D’Adderio in [11] feels new conflicts should not be created. SIS and CMS are 

almost using similar environments as far as platform and databases are concerned. These systems can share 

backend data even without any systems integration if provided with proper privileges. As the LMS is established 

on a different platform but mainly uses PhP and MySQL there is a certain amount of compatibility with the 

platform used by CMS and SIS. A study done in [13] shows that benefits of systems integration includes less time 

taken to access records, reduced steps in business processes, elimination of duplication, reduction of data entry 

errors and an overall cost reduction in terms of service delivery and administration. 

 

 

5.2 The Proposed Model  

 

Once the integration is taken care of at the operational level, the organization can focus its efforts to enhance 

strategic level decision making. Without proposing too many changes to the existing systems the aim is to take the 

organization in the direction of building its own organizational memory.  For achieving this, a three tier model is 

proposed showing the current information systems at the bottom layer. The integration layer as the middle layer 

which could comprise of processes which create an integrated view based on the requirement and the top layer 

comprising of decision support logic tools working on a repository which could be data warehouse with extract, 

transform and load capabilities. This repository would consist of external data coming from partners, industry and 

governing bodies and the as Sabherwal states in [2] decisions can be made by observing relationships and hidden 

patterns. The model as shown in fig.2 being proposed consisting of three tiers allowing for operational, tactical and 

strategic level decision making support. 
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Fig. 2 Proposed Model  

6. Conclusions and Future work 

This paper has shown the need for integrated resource management approach to be followed by higher educational 

institutions as this will enhance the decisions taken in a timely manner and also ensure the growth of 

organizational memory which in turn can support future strategic direction.  There is scope for future work in 

terms of investigating the different technology tools that could support the above model in its entirety and also 

focus on methods through which the tacit and explicit social interactions between the different entities could be 

captured. 
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ABSTRACT 

The infrastructure of real networking and information technology laboratories is supported on advanced 

equipment, and therefore getting an accessible budget for such purposes could be a difficult task. With the 

advent of virtual machines technologies, new possibilities are being created for the purpose of establishing 

new learning methodologies that will contribute to a more deep rooted education in this subject. In the 

recent year or so, the buzz around cloud and virtual computing has grown almost exponentially. Adoption 

of cloud computing is definitely accelerating (Avery, 2009) and much of this is being driven by 

requirements for organizations to be more adaptable and flexible in responding to IT needs. 

The use of this technology for educative reasons has its limitations and disadvantages. Some of those 

reasons are based on lack of familiarity by students, the lack of resources that support this technology, as 

well as other obstacles that make difficult the final implementation of this educational tool.  

Keywords: Cloud, Cloud Computing; IaaS; Virtualization, Distributed Computing;  

 

INTRODUCTION 

In Middle East College, there are over five thousand users and they have varied requirements. In this paper 

we have focused on a very common problem of Diploma and Degree students doing their Project in their 

final semester. We have also tried to look at the other benefits of the Cloud system by implementing some 

of the web applications in the planned infrastructure. 

Students in Middle East College opting for various specializations have to complete a real time project in 

their final semesters. The students have to test their final implementation in a virtual machine environment. 

Students share the LAB machines for their implementation resulting in sharing of time as well as storage 
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space and the infrastructure. This can pose risk to the important data which students are saving for their 

project implementations and any breach can result in loss of time and their efforts for the same. One more 

reason for this study is we have in our college “College Information System”, which is an application used 

by the staff and students. During peak registration periods, transaction levels will be very high and the 

college needs to ensure that the application will not go down due to a hardware failure. In the middle of the 

semester, however, the application will be used in lighter mode and an outage would likely not affect many 

people. It is also difficult for the college to provide a full-fledged infrastructure for which utilization is 

nominal and expenses are too high. Other than the cost of physical setup there are lot of operational and 

maintenance cost involved in such setup.  

 

This work is an initiative towards providing Cloud infrastructure, which provides various features to the 

college students such as real time availability from anywhere, anytime. Moreover it will add security to the 

information/projects in terms of physical access. Cloud computing is seen as a highly available computing 

environment where secure services and data are delivered on-demand to authenticated devices and users 

utilizing a shared, elastic infrastructure that concurrently supports multiple tenants [7]. The primary 

elements of our architecture include infrastructure as a service (IaaS), which provides dynamically scalable 

resources based on virtualized infrastructure; 

Limitations of this Paper:  

The reason for having a private cloud is due to the security and confidentiality of the information available 

on the cloud network. Although how the cloud security will be implemented and how it can be analyzed is 

not a scope of our study in this paper. In case if the setup needs an expansion and it will be available on 

internet using public IPs then the security concerns can be addressed. Also there is no way we can check 

the performance of our system in the current scenario in comparison to the previous systems as this is the 

first time such systems will be implemented for streamlining the process. 

 

About Cloud Computing 

Cloud is not a rocket science now for the people handling computer networks. Organisations have 

understood the need of such systems and have either implemented it or in the stage of implementation of 

cloud services. Cloud computing promises to increase the velocity with which applications are deployed, 

increase innovation, and lower costs, all while increasing business agility. Cloud computing can be the 

ability to use applications / infrastructure on the LAN/WAN that store, protect and share data while 
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providing the required service. Cloud computing can be provided using an enterprise datacentre’s own 

servers, or it can be provided by a cloud provider that takes all of the capital risk of owning the 

infrastructure. There are various vendors available providing cloud services i.e amazon, microsoft etc. 

Depending on the requirements of the organisation one can choose for a specific type of setup. We have 

chosen to establish a Private cloud in our own college campus. There are various reasons for the same, one 

is the high bandwidth requirements for our services and second is being an academic organisation we have 

to ensure security / safety of the information placed on the cloud. 

 

 

Figure 1Traditional Datacenter Models 

Direct Costs 

 Asset Utilization 

 Hardware Costs 

 Power Efficiency 

 Enabling Redundancy 

 Security 

 Supply Chain Management 

 Personnel 

Indirect Costs 

Foremost among them is the opportunity cost of owning, operating, and maintaining traditional IT 

infrastructure. Running large scale, high availability infrastructure requires the efforts of many talented 

staff members and the dedicated attention of upper level management. This represents lost opportunity for 

enterprises to focus on and innovate in their core businesses. [9] 

It becomes easy for a user to access the services from the portal, we can categorize the activities as below. 

1. User (Staff/ Student) logs on to a cloud portal and verifies/updates credentials and information. 

2. Based on the user entitlement, a selected a set of services are identified and presented for definition. 
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3. The end user selects the service for consumptions and triggers a service-provisioning request. 

4. Resources are marked as reserved for service, and a new request is created for services 

provisioning. 

5. The individual domains of compute, network, and storage are configured and provisioned, with 

requested security and service-level agreements (SLAs), for service delivery. 

Hence, this framework provides a working structure to create, define, orchestrate, and delivery IT service 

via a private cloud. 

Some of the key advantages which the students and the organization will get from this setup: 

 Real-time policy-based configuration 

 Mobile security and network policy, moving policy with the virtual machine during virtual machine 

mobility, and 

 live migration for persistent network, security, and storage compliance 

 Non-disruptive management model, aligning management and operations environments for virtual 

machines 

 and physical server connectivity in the data center 

 

Research Methodology 

The Innovation Value Institute (IVI; http://ivi.nuim.ie) consortium uses an open innovation model of 

collaboration that engages academia and industry in scholarly work to amalgamate leading academic theory 

with the best of corporate experience – in order to advance practices for managing information technology 

for business value and innovation.  

The development of the life cycle was undertaken using a design process with defined review stages and 

development activities that were based on the Design Science Research (DSR) guidelines advocated by 

Hevner et al. 2004. The approach followed a similar design process used to develop a maturity model for 

Sustainable ICT [11] within the IT-CMF. 

Within this work we have initially targeted the adoption challenges of implementing a Private Cloud. This 

led us to leverage the work by [11] into the management of IT outsourcing projects using a life cycle. The 

Cullen life cycle is an in-depth piece of research on IT outsourcing that is backed up by many years of 

practical experience. 

We have adapted Cullen’s work and applied the resulting life cycle to the problems of managing a private 

cloud migration and then running the cloud services on an on-going basis. In particular, we examined the 

requirements of a private cloud project from both the life cycle and supply chain perspectives [12]. During 
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the design process, researchers participated together with practitioners within research teams to research 

and develop the life cycle. The research team studied research work by various researchers to capture the 

views of key domain experts and to understand current practice and barriers to managing private cloud 

projects. The team widely consulted the relevant literature, both industrial and academic, on cloud 

computing. 

Once the life cycle was developed, it was validated within the organization – with learning and feedback 

incorporated after subsequent discussions. Cloud projects were studied within 15-20 organizations in order 

to validate the life cycle. These included organizations that had successfully delivered similar cloud-based 

projects, and also organizations that have failed cloud projects. 

 

  

 

 

IAAS (Infrastructure as a Service)  
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SAN Server 
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The figure2 shows the setup of Private Cloud infrastructure of MEC, which provide the IAAS (Infrastructure as a 

Service) i.e. Virtual Lab infrastructure for Students of Middle East College. The Private cloud is consisting of three 

main servers for virtualization and one server for management and one SAN storage server are there and the 

connection between the storage server and Virtualization server is fiber optics. In demand to meet the requirements, 

we have provided a private cloud infrastructure for virtual lab on-demand services and a fully web-based solution 

which enables its users to easily utilize virtual and real computing resources via an intuitive and user-friendly 

interface. In case if no of users increases or more VMs are required, physical resources can be added into the setup. 

To create a private cloud and, thus, a special computing environment, it is necessary to virtualize the IT environment 

and advance an automatic administration mechanism as well as a service-oriented application approach. The user can 

instantaneously and easily access cloud environment for storage, networking, and computing. SAN is used to hold 

the images of all the VMs which in turn results in restoring the VM quickly and it can be automated in case of 

disaster. 

The advantage of this is that it decreases network delays and the time required for data transmission which, in short, 

increases the competence of task completing and data contact. One potential drawback to this operation is that the 

data is usually erased once the virtual machine (VM) is deleted. To address this issue, We added a task which agrees 

to the user to operate remote storage space to save the data. In this way, the system is capable of offering space with 

full data security and stability. The data can be stored permanently even if the VM is deleted. 

The Private Cloud of MEC also features a setup function that allows for flexible networking configuration in that it 

can build a safe environment for virtual network communications among the VM groups on demand. The entire 

virtual cluster creation mechanism, including the cloud network and storage, activates instantly upon getting a 

request from the end-user. In so doing, the user possesses the entire virtual cluster of computing services. 

The private cloud has been deployed and tested in the MEC network. The features are working as proposed in the 

problem statements. It is ready for the final implementation. 

 

CONCLUSION 

In this paper, we have described the requirements for implementing a truly dynamic cloud computing 

infrastructure. Such an infrastructure comprises a pool of physical computing resources – i.e. processors, 

memory, network bandwidth and storage, potentially distributed physically across server which can be 

organized on demand into a dynamic logical entity i.e. “cloud computer”, that can grow or shrink in real-

time in order to assure the desired levels of latency sensitivity, performance, scalability, reliability and 

security to any application that runs in it. We identified some key areas of deficiency with current 

virtualization and management technologies. In particular we detailed the importance of separating physical 
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resource management from virtual resource management and why current operating systems and 

hypervisors – which were born of the server-computing era, are not designed and hence ill-suited to provide 

this capability for the distributed shared resources typical of cloud deployment. We also highlighted the 

need for FCAPS-based (Fault, Configuration, Accounting, Performance and Security) service “mediation” 

to provide global management functionality for all networked physical resources that comprise a cloud – 

irrespective of their distribution across many physical servers. 

 

We then proposed a reference architecture model for a distributed cloud computing mediation 

(management) platform which will form the basis for enabling next generation cloud computing 

infrastructure. We showed how this infrastructure will affect as well as benefit key Stakeholders such as the 

college management, academic staff and students. 

 

The proposed architecture described in this paper will dramatically change the current landscape by 

enabling cloud computing services to provide a next generation infrastructure platform which will offer the 

college and end-users unprecedented control and dynamism in real-time to help assure availability, 

performance and security. 

 

Acknowledgements 

We are thankful to the management and colleagues of Middle East College for their feedback and support 

during the planning phase.  

  



  

© Elsevier Publications 2014    

References 

1. H. Frank Cervone, (2010). An overview of virtual and cloud computing, Emerald Vol 26 No. 3 pp. 162-165. 

2. Leonard Bickman, Debra J. (2008) RogApplied Research Design A Practical Approach. 

3. Cisco (2009), Cisco Cloud Computing - Data Center Strategy, architecture, and Solutions, Cisco Systems 

4. P.Y. Thomas (2011). Cloud computing A potential paradigm for practising the scholarship of teaching and learning, Emerald Vol 

29 No. 2 pp. 214-224. 

5. Gerald Kaefer, (2010) Cloud Computing Architecture, Corporate Research and Technologies , Siemens. 

6. Avery, P. (2009), “Research indicates increase in cloud computing”, IT Business Edge, August 26, available at: 

www.itbusinessedge.com/cm/community/kn/blog/research-indicates-increasein-cloud-computing/?cs¼35256 

7. Sudip Chahal, (2010). An Enterprise Private Cloud Architecture and Implementation roadmap, IT@Intel White Paper. Intel. 

8. Rajkumar Buyyaa, Chee Shin Yeoa, , Srikumar Venugopala, James Broberga, and Ivona Brandicc, “Cloud computing and 

emerging IT platforms: Vision, hype, and reality for delivering computing as the 5th utility”, Future Generation Computer 

Systems, Volume 25, Issue 6, June 2009, Pages 599-616 

9. The Economics of the AWS Cloud vs. Owned IT Infrastructure, 2009. Amazon web services 

10. Donnellan, B., Sheridan, C., & Curry, E. 2011. A Capability Maturity Framework for Sustainable Information and 

Communication Technology. IEEE IT Professional, 13(1), 33-40. 

11. Gerard C.  and Edward C., MANAGING CLOUD COMPUTING: A LIFE CYCLE APPROACH 

12. Lindner, M. A., McDonald, F., Conway, G., & Curry, E. 2011. Understanding Cloud Requirements – A Supply Chain Life Cycle 

Approach. Second International Conference on Cloud Computing, GRIDs, and Virtualization (Cloud Computing 2011), (pp. 20-

25). Rome, Italy: IARIA. 

13. Mason, J., 2002. Qualitative Researching, London, Sage Press. 



1 

 

Saleh. M.  Abdu Senior Lecturer, Language Canter Middle East College Knowledge Oasis Muscat AlRusayl,      Muscat P.B. No. 79, Al Rusayl, PC: 124,  Sultanate of Oman Phone: Gsm : 99249108 Office: 24531400 Ext 626 Fax: + 968 24446028 

 

Teaching English to adult part –time students at the MEC 
College; problems and remedies 

 
 

Recently the number of adults joining or returning to colleges and universities is increasing day 
by day. Private colleges and universities became aware of this and realized its importance at least 
economically. But these colleges and universities continued to treat these part-time adults in the 
same manner as the majority of traditional-aged students are treated. (Apps, 1981; Bowen, 1980; 
Dewey, 1980; Smith, 2004) says if these colleges and universities want to benefit from this 
growing number of adult part-time learners, they have to fulfil their needs and there is much to 
be done.  
 

The number of adults who are now available for part-time study has increased in recent years due 
to the following: 
 

 The requirement to develop new skills or improve on existing skills. 
 An increase in acceptability and the stigma reduced for particularly women and adults to 

return to higher education compared to before. 
 Changes in an individual’s life that may include (widowhood, divorce) or a career decision 

that involves the requirement for higher education. 
 A trend in early retirement. Furthermore, the decision to commence a different career 

pathway. 
 

Adult education programmes are often designed to meet the needs of working adults, weekend 
and evening schedules are common. These programs aim to help adults find and keep a job. 
 

Classes that are taken on a part-time basis are diverse in age, educational history/background. 
Furthermore, the employment background of candidates may also differ. Students may be as 
young as 16 years old and going up to the end of the spectrum at around 45 years old. In addition 
to this, many of the young adults have never worked. Other may have had professional jobs in 
their native countries. Students coming from such backgrounds have a range of goals that may 
include: finding a job or seeking professional development in the form of higher education for 
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self-improvement purposes. 
 

Although some higher education institutions may have included special counselling and 
orientation program, offered course schedule and formats to include different people from 
different backgrounds, but still other important areas have been ignored and this has led to the 
amount of students seeking part-time course to be quite small. This is particularly the case at 
colleges and universities with programmes of four years in duration. 
 

 

The aim of this paper is to offer a better insight into the English Language learning problems 
encountered by adult part-time students studying Archives and Record Management at the 
Middle East College in Muscat and other college of the similar situation. The main focus is to 
study the main difficulties that part-time adult students face, and propose effective methods and 
strategies for developing English language acquisition. 
 

Part – time adult Arab students have the tendency to face a lot of difficulties in learning the 
English language. Relatively speaking, only a small number of MEC college adults have the 
preference to learn the English language so that they can socialise and go beyond their peer 
groups. The students have a feeling that the courses are forced or imposed by the Ministry of 
Education or the college. In addition to this, the factors that may impact the learning process of 
English among these students will inevitably vary from individual to individual. 
 

 

Moreover, this study concurrently uses a qualitative research method. With the aid of using semi-
structured interviews as it is primary research method. Using open ended and unstructured 
questions will provide an insight into the student's opinions of the MEC College. An example of 
some of the questions that may be used include: “How do you find studying part-time at the 
MEC College?” In addition to the questionnaire, empirical data in the form of feedback via other 
staff members will also be used, as well as other papers. Feedback will be obtained via 
administrative and teaching colleagues, in addition to the students at the college.  
 

Who are the learners?  
 

The learners come in a variety of age groups. However, all students are Omani nationals and the 
age groups range from 20 and over to students in their early 40s. The types of background of 
these students include people who have worked as managers, accountants, HR, IT and 
professionals in the public sector. The majority of the students have the aspiration to complete an 
English course so that they may effectively pursue a degree or diploma for the purpose of 
obtaining employment in the near future.  Some of them may have also started a degree in 
another institution and may now be seeking to complete their degree as they now have the time 
to pursue this.  
 

Adult part-time students face complicated issues in terms of being able to attend college or 
university on a full-time attendance schedule. This is as a result of work/life commitments and 
family obligations that hinder their ability to take up a course on a full-time basis. The students at 
the institute are both male and female. Most of them are receiving social benefits from the 
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government. Thus enhancing their future prospects towards self-improvement and engage in 
economic activity more proactively.  
 

 

Some background information about me is that I have been teaching English to different levels of 
students for over 25 years. I feel that my job enriches and contributes to the lives, self-

improvement and career enhancement for the individuals that I teach. Teaching provides such an 
opportunity for me and I love what I do!  
 

Additionally, adult part- time students may face certain obstacles during a period of study. Such 
obstacles may include the following:  
 

 Work/life commitments, such as being able to take time off work or fit the course into 
their work obligations. Furthermore, they may have a family and therefore have a duty of 
care. This makes it more difficult for them to enrol and pursue further education in the 
form of a diploma or degree.  

 There may be a constraint towards meeting the requirements set by a course's objectives 
that is set by the OAC. Furthermore, this could impact negatively on the learning process 
and hinder actual learning of the language; with heavy emphasis put on meeting the 
course objectives.  

  
 

Adult part-time students face serious issues in the four language skills that include: listening, 
speaking, reading, and writing. Despite that they have probably been taught English in their 
schools. As a teacher of English I face a lot of problems while teaching English to part-time 
students. There are many reasons for this. The first and the most important reasons is that the 
part-time students have no knowledge of even Basic English when they join the programme. The 
reasons behind this issue are that many issues that include English not being the mother tongue 
or (L1) of the students on the program. They use Arabic in their formal language communication. 
Students have the tendency of using their mother tongue Arabic within the class as opposed to 
English, low personal motivation, and last but not least is the general misuse of appropriate 
English language within the curricula that is used by the college.  
 

Furthermore, students also face issues and difficulty in learning listening. This is due to the fact 
that the majority of learners are simply unable to obtain exposure to natively spoken English. 
The timing and speed of the speech may differ and this creates an obstacle for students seeking to 
hone and enhance their listening skills. Moreover, the students are often faced with the difficulty 
of being able to express themselves when it comes to dealing with everyday topics.  
 

During writing assessments that may be set, the student often face difficulties in using 
appropriate lexis or grammar. Furthermore, they face issues in conveying their ideas in a logical 
format, spelling and pronunciation. This is due to having insufficient lexis in a range of topics 
that is paramount of the effective function during the study in their program.  
 

In addition to this, confidence issues leave students shy to converse with people using English. 
This is normally due to a lack of capability and a low level of motivation to communicate in the 
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language. One such major issue in the classroom that I am aware of is the disadvantageous 
excessive use of the student's native language (Arabic) in the classroom. However, the majority 
of students (81% to be precise) who are studying at level 1 and 2 prefer teachers who use Arabic 
to help students accumulate and learn the new language effectively.  
 

Through the analysis of observing and with the interviews conducted with adult part-time 
students. There was a strong tendency and premise to focus on achieving high grades during ESL 
lessons in contrast to actually acquiring and learning the language.  
 

One such important note is that the system is designed in such a way that students have the 
ability to fail classes and may concurrently progress to the next level, despite not having the 
comprehension or skills that is required to pass at the next stage of the course. As a result, 
students can progress throughout the courses despite having very low quality of work presented 
to teachers that may be of a failing grade under normal circumstances.  
 

My personal perception of adult part-time students is that they are unable to commit to English 
programs, as opposed to other courses. This is due to the fact that they simply do not view 
English as a major part of their disciplines. Most of the students responded that English is not 
their major hence why they do not put effort into their English courses. Furthermore, I believe 
that allocating majority and minority courses has created a separation of knowledge issue that is 
one such underlying implication behind the motivation of the students.  
 

Some issues that may contribute to the hindrance of cohesively obtaining language acquisition of 
English with adult part-time students can differ from student to student.  
 

Attendees can face challenges in sentence structure, word order, formatting or the required 
grammar to write in the new language at a comprehensible level. This leaves instructors with 
issues in teaching the students to produce legible pieces of writing that are comprehensible.  
 

When attendees attend classes they may have a higher level of comprehension in terms of oral 
(spoken) English, however, this may be problematic in terms of facing the issue of having to 
articulate a written piece. This is particularly problematic for students and they often get 
perplexed when it comes to sentence structure and appropriate grammar usage. Furthermore, 
these issues are problematic for teacher's trying to teach the English language. In addition to this, 
the linguistic differences are as a result of the word order differences in Arabic and English 
respectively.  
 

Some of the Most Critical Problems  
 

Below are some of the most common problems associated with English comprehension among 
Arabic learners. In addition, ideas on how to alleviate these issues have also been provided.  
 

Low Level of Learner Interest  
 

Motivation in terms of adult learning is ever important. “Motivation affects learning and 
typically affects behaviour as well. Motivation of learners can lead students towards their core 
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objectives and as a result this may concurrently increase levels of their motivation and willpower 
into these objectives. Motivation can often have an impact on enhancing the performance of a 
learner. Furthermore, it may have a huge impact on the student's behaviour and lifestyle.” (Hala 
Mansour, 2007).  
 

Some attendees may feel demotivated and unwilling to attend classes. This leads students to miss 
lessons. Furthermore, this is most likely due to the fear or not reaching their objectives or goals. 
If students do become demotivated then they often lack attention during lessons. This is 
prevalent and can be seen by the constant chatter among other students.  In order to ensure an 
increase of motivation , teachers have to implement tasks that match individual learning 
preferences  and  students personalities   This must be done as often as possible in order to 
reduce demotivation within the classroom.  
 

 

  
On the other hand, students may have valid life experiences. They may be self-conscious, goal 
oriented and collaborative. They may compare their old level of knowledge and experience with 
the new one. This can often make teaching them interesting and it is paramount to bring students 
back into the level of the learning zone to effectively ensure that they are fully motivated.   
 

 
How to Motivate Adult Students  
 

According to Ray Graham & Mark M. Walsh, as stated in their book “Adult Education ESL 
Teacher's Guide” there are three key points in ensuring that students are not feeling demotivated 
and are effectively motivated enough to come to the class. These include the following: 1) To 
effectively assure that the learners feel their progress towards their goals is underway. 2) To 
ensure that there is an opportunity to enjoy the classes and finally 3) to create and deliver lessons 
that are relevant to their learning requirements using relevant material. 
 

 

It is true that motivation is not a goal in itself. It is a means in order to obtain a goal. Motivation 
can arguably affect learning and behaviour. Therefore, instructors should:  
 

1) Create a  course that is serious. Attendees may often complain, but homework and 
enforcing the fact that attendees should be on time should be regularly re-iterated. 

2) Creating humour and a positive energy in the classroom can ensure that a rapport is built 
with the students. It is shown that students prefer an instructor who can show their level 
of intelligence, as well as providing knowledge.  

3) Diversifying the curriculum using mini activities to break down the goals of the course 
can ensure that the participation levels or engagement levels of students is at a peak. 
Worksheets or computer programs during computer labs can also aid in this aspect.  

4) Showing an endearing attitude with care to ensure that students know that you are on 
their team and want them to improve.  

 

In an interview with my students; in regards to the best way of motivation them; they represented 
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that the following ideals were preferred:  
 

1. If the teacher allows the students to use the language freely without restrictions. 
2. If the teacher facilitates working in pairs or groups.  
3. If the instructor shows that he \ she   is motivated and enthusiastic about the topic.  
4. If the aims of a task are clearly comprehensible for students.  
5. If the teacher gives clear instructions.  
6. If the activity is of an interesting nature.  
7. If the activity includes games.  
8. If students use computers or technological aids.  

 

 

 

The following strategies will help motivate adult students:  
 

To motivate adult learners can be difficult and different from motivating elementary students 
who respond to a Canady or a loud praise. The best strategy to motivate adult students is to 
introduce purposeful activities in the class and assign short assignments for homework because 
of their busy lifestyles.  Students learn better from each other and putting students to work 
together in a class is more productive than boring lectures which students hate. I have discovered 
that one of the best motivators in the classroom is getting students to like the teacher. With adult 
learners, let the students know that they must behave like children in order to see the wonders of 
the new language. Make it fun and interesting! Occasionally allow them to write about what they 
want. Find ways to inspire them. Pick topics that apply to their lives or ones that are "truly" 
important. Things they might care about. Don't always say "write a 1000 word essay". 
 

Overcrowded English Classes  
Large and overcrowded class sizes can be challenging for any teacher because there is not 
enough time to give students individualized attention. Smaller class sizes help to increase overall 
student achievement in the classroom. 
The class size within a classroom is between thirty to thirty seven learners condensed into a 
learning situation. Furthermore, if I am faced with large groups, then I often use effective 
strategies to ensure effective learning within the classroom. These may include choral, 
segregation into smaller groups and working in a duo to decrease the pressure on myself as the 
teacher, as well as the students. In addition to this, separating some more “skilled” learners to aid 
in the learning process is a good solution in overcoming this issue. Whilst it is not a one size fits 
all solution to over-sized classes, it can be a good start in alleviating such issues.  
 

Insufficient Resources and Materials 

 

In our teaching situation, teachers are expected to organize their own curriculum in addition to 
teaching. We have tried to create activities which are easily enough linguistically for language 
learners but which will also appeal to adults learners’ interests and needs. We hope that they will 
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find it useful and interesting. 
 

There is an outline specifying what the outcomes of the courses are to be and teachers are 
required to follow. After organizing the course materials, teachers must decide how to teach them 
and what is the best sequence for teaching the materials. Then the teacher must plan the lesson 
plans that include a variety of activities.  
 

In each class some students read and write better than their classmates; others are more proficient 
at speaking or listening. One solution is to aim for the middle. Those who are at the higher level 
are bored and those at the lower level have little chance to succeed. However, it is possible to 
organize a class around activities in which all students can participate and can contribute at their 
own level. Selecting a textbook or course book that is uninteresting or too challenging will only 
cause students to be demotivated. So, choose textbooks and in-house material with authentic 
texts that reach all levels of students is imperative. 
 
 
 
Should grammar be included in the course material?  
 

Knowledge of grammar can be of great importance, as it allows pupils to convey themselves in 
an accurate and appropriate manner. (Larsen-Freeman, 2001). Furthermore, effective grammar 
enables the foundation to build upon language skills. This inevitably allows efficient spoken 
fluency of the language that is simply unable to take place without knowledge of accurate 
grammar usage. The follow examples display an example of such instances:  
 

Speaking: During an interview for a job, the candidate may be asked the following: “How long 
have you been working at your current job?” The applicant responds by saying: “I worked there 
for three years”. The job interviewer may not be perplexed and may begin to wonder: “Is the 
candidate still working there or did they leave the company”. Knowledge regarding the present 
perfect tense would have amended this situation and provided the opportunity for the student to 
reply in a more effective and appropriate manner.  
 

Writing: During the completion of a record or form in a car garage. One of the students writes: 
“I check the brakes”. The manager may be perplexed, as it is not comprehensible if the student 
has already checked the brakes or would like to check the brakes of the car.  
If the student had used “checked” instead of “check”, this would have reduced the confusion and 
ambiguity in the scenario.  Therefore, Grammar can be regarded as a necessary skill that enables 
competence to develop in the areas of listening, reading, writing and speaking 

 

 
Factors that determine the grammar learners need  
 

Certain factors that involve the use of grammar in the curriculum for adult ESL learners involve 
two important factors that are of relevance: the language structures used that pupils need in their 
day to day lives out of the class and the environment where the learners will use their English 
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skills.  
 

To sum up, courses of English for adults require designing and tailoring the courses around the 
communication requirements for learners. Furthermore, the grammar taught in these courses 
should ideally match the structures that students will be most likely to encounter or require usage 
of in their day to day lives.  
 

During social gatherings for instances – students will require the ability to partake in “small 
talk”. This will involve structures that involve plans. For example: “I'm going to visit my 
grandparents”, advising people, asking for an opinion, giving an opinion, making requests or 
other obligatory terms.  
 

The principles of teaching adults  
 

A teacher who delivers classes to adolescents has somewhat of a different role to one that teaches 
to young learners. While teaching adult learners, it's imperative to comprehend the core 
principles of teaching adults. Furthermore, it is important to bear in mind the way in which adults 
learn.  
 

Adult part-time students prefer teachers who are able to understand their situations and 
difficulties. They also preferred teachers who were approachable and patient. Some of their 
expectations include:  
 

 Empathy towards students and understanding of the work and life challenges faced by 
mature students.  

 Treated as adults and as mature learners.  
 A kind and friendly approach.  
 Having a good relationship with the students.  
 Showing encouragement and being able to empower the learners.  

 

Mature students have experience and therefore expect a well-prepared lectures or presentations. 
Furthermore, they appreciate the following:  
 

 High quality preparation, clear and comprehensible presentations.  
 Giving students time to think and take notes.  
 Punctuality for start and end times of the classes.  
 The removal of unnecessary diversions or repetitive material.  
 The opportunity to discuss any of the material either before or after the lecture.  

 

Mature students prefer that their teachers have clear expectations or guidelines for assignments. 
Students requested the following from their teachers:  
 

 A good level of knowledge regarding policy issues and rules at the institution.  
 Familiarity in terms of course guidelines, the format/curriculum of the course, and exam 

matters.  
 Clear instructions in regards to assessment criteria.  
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 Mentoring through dealing with examination questions (exam techniques)  
 Online lecture materials available at least 3 days prior to commencement of a class.  
 Clear summarisation of material used during learning activities or online to provide time 

for students to obtain this at a later stage and obtain closure.  
 Clear record taking and availability of all materials online.  
 Materials should be accessible throughout the running of the course or courses.  

 

One common misconception is that pupils are predominantly focused on marks. However, 
student feedback shows that students prefer critical and constructive feedback to ensure that they 
can improve effectively. The following was requested by students:  
 

 Clear, concise and relevant feedback.  
 Specific feedback addressing each issue or weakness.  
 Punctuality in terms of feedback. The feedback should also be detailed and not to short.  
 A conclusion should be provided including a summarisation of the feedback so that the 

students can take on the feedback more effectively.  
 

Conclusion  
 

Teaching English to adult part-time students has benefits and drawbacks. Certain benefits 
including that teaching English to adults are because adult learners have a wide range of life 
experience. As a result, they are self-conscious, goal orientated and collaborative. Furthermore, 
drawbacks include that English classes require a lot of effort and free-time. As a result, it takes a 
teacher who is willing to put in extra work to ensure that learners get the most out of the classes. 
In conclusion, he or she should be very well-qualified indeed to overcome such challenges.  
 

Adult learners may be fatigued during lectures. This is due to the fact that these learners have 
other work life commitments that they need to juggle with in addition to the lectures. 
Furthermore, adult learners prefer learning techniques that create interesting, lively and thought 
provoking classes.  
 

The learners' feedback that was provided highlighted that the students prefer to be actively 
engaged in learning, as opposed to a passive approach. Furthermore, they require interesting, 
practical, and lessons that they can apply in real life situations. They also require that teachers 
implement activities that have relevance, meaning and purpose. In addition to this stimulating 
discussion are preferred with the use of diverse technological tools to engage the learners more 
actively. Real-life scenarios should be used to aid in the development of their learning and 
effectively engage learners in group discussions in the classroom.  
 

To motivate mature students let them know that their thoughts, ideas and concerns are important. 
Practice sequence and reinforcement (move from simple to complex) sequences to help the adult 
learners. Set clear instructions from the beginning of the course and let them know that you 
expect them to reach their goals. Use a variety of teaching methods, be patient, communicate, 
encourage, share and support the adult learners. 
 

Instructors should try to ensure that they do not speak to adult students in a condescending or 
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patronising manner at all times. Furthermore, the students should not be chastised for not 
knowing the answer to what may be construed as a question with an obvious answer. It is also 
important to take note that mature students are not as IT literate in comparison to young learners. 
Therefore, it is imperative to conform to the use of basic items such as a PowerPoint 
presentation.  
 

In conclusion if institutions are able to recognise the benefits and findings during this study, they 
should proactively be able to review many current curricula policies and programs. This may 
lead them to have the willingness of exploring additional methods to support faculty members 
who work in conjunction with part-time adolescent learners.  
 

 

 

Key words:  
MEC = Middle East College 

OAC = Oman Accreditation Council 
EFL = English as a foreign language 

 

References: 

1. Heather McKay , Abigail Tom, 1999, Teaching Adult Second Language Learners, CUP 

2. August, D& Shanahan, T & Shanahan, L (2006) Developing literacy in second-language 
learners 

3. Larsen Freeman, D. 2001 English as a Second or Foreign Language. 3rd Edition  
Boston: Heinle & Heinle 

4. Deb Peterson, Teaching Adult Learners, Peterson, 1976 

5. Shank C, & Terrill, L (1995). Teaching multi-level adult ESL classes 

6. Effective teaching strategies \ tips-for teaching adult-students 

http://www.facultyfocus.com/articles 

7. Apps, 1981; Cross, 1981; Leckie , 1988. Cross (1981) notes that part-time students make up 
the greater part of this increase.  (Apps, 1981). Reports 

 



Proceedings of "The 2nd International Conference on Applied Information and Communications 

Technology" - ICAICT 2014 

 

ISBN: XXXXXXXXXXXX 

 

 

 

© Elsevier Publications 2014   

Effect of Technology on Crafts in the Apparel Industry  

Amit Chotrani*, Monisha A Kumar**  

Middle East College, KOM, Muscat, PC 124, Oman 

 

Abstracts 

This paper attempts to investigate the good as well as the adverse effects of technology in Apparel industry. Traditional crafts 

are a backbone of the Fashion world; and on one hand the use of technology in Fashion has helped in its manufacturing, 

distribution and consumption but on the other hand the CAD/CAM systems are taking away the glory of handmade pieces and 

are a forcing many traditional crafts to die a slow and gradual death.  
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1. INTRODUCTION 

The greatest gift to mankind is technology where everything is possible and available just a click away. 

Digitalization has taken over all the industries and the Fashion industry is no exception. From 3D body scanners for 

perfect fit to the use of nanotechnology and wearable electronics are the call for the day. As researches and 

innovations are going on in each segment of the industry, nobody has the time to think and look back on the 

unfavorable effects of what this technology is getting along with it. The use of high-tech machines for fabric 

construction, printing and apparel manufacturing assist in high production rates at an economic cost satisfying the 

growing demands of the consumer and the fast changing world of fashion. But on the other hand, technology is 

leaving a lot of people and artisans jobless and many traditional crafts are dying an untimely and brutal death.  

This paper aims to study the ill effects of technology on the handicrafts in the apparel industry. Culture, 

traditions, arts and crafts are the most unique characteristics of any country. Ikats of Malaysia, Batiks of Indonesia, 

Chantelle lace from France, Patolas and resist block prints of India are a few traditional crafts which form the 

backbone of the Fashion industry. Fast changing fashion trends, digitalization and technology are gradually leading 

these crafts to die a slow and painful death. The authors do not want convey the idea that the use of technology is 

bad but wish to convey that too much of technology should be used to preserve and appreciate the craft and make 

life favorable for everyone.  
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The main objectives of the study are- 

1. To understand the role of technology in the various levels of the apparel industry like fabric construction, 

dyeing & printing and apparel manufacturing.  

2. To investigate the effect of technology on the handicrafts industry 

3. To reveal the cause of the dying handicrafts.  

2. ROLE OF CRAFT IN FASHION DESIGN 

Design is a more generalized term which means “to create or execute in an artistic or highly skilled manner”. The 

role of craft within design has become increasingly relevant. Therefore it is important to understand design in 

relation to craft and the skill of creating.  

To start with, it’s essential to understand craft as it relates both to design and culture of a society. During the 

industrial revolution in the 19
th

 Century, machine made mass production was noticed displacing the craft from its 

historic role in specialized skill based products [1]. The 21
st
 century brings with it the technological advancements 

and more digitalization within the fashion industry ranging from manufacturing, distribution and consumption of 

fashion goods. This is leading to disappearing of many crafts like traditional embroidery, Ikats and Patolas, 

Chantelle laces and many more. As the demand for these goods have increased, the methods of production have 

changed from hand made to machine made which is more economical and faster method than the handmade 

process but still look the same. The scanning of original craft pieces , copying them on computer aided design 

systems and machinery have left these craftsmen with very less options to demonstrate their skills.  Computer 

aided design, computerized power looms & knitting machines, digital printing and digital weaving have replaced 

the handmade crafts good in the fast changing Fashion world. These kinds of technological advancements, on one 

hand, is a boon to this ever changing world of Fashion, but on the other hand it’s a curse to these craftsmen and 

artisans who make their livelihood from these traditional crafts. It’s been observed that the designers are relying on 

these quick methods for their collection planning as they are expected to deliver almost four collections a year 

which leaves them with very less time.  Ideally, the preservation of these craft skills by international designers 

should create a paradigm which sustains rural workers, celebrates and safeguards their threatened skills and 

generates export revenues, while re-enriching the cultural landscape of India itself [2]. 

3. ROLE OF TECHNOLOGY IN FASHION DESIGN 

The world of technology has given a wide range of machines and computer aided design development to the 

Fashion industry. Illustration and pattern development are the main features for Fashion design and the use of soft 

wares like Photoshop, Corel Draw, Gerber and Tukacad have made it easier to design and develop virtually on a 

computer screen before getting the final sketch. The computer aided embroidery machines and digital printing on 

fabric using inkjet printers has completely changed the surface ornamentation techniques in the world of textiles. 

The original handmade pieces are scanned, modified using Photoshop tools, set into repeat patterns and either used 

for digital printing or for computer embroidery. The resulting piece looks very similar to the handmade piece 

which is produced in a very small period of time. This has definitely helped the industry for mass production of 

goods but on the other hand the handmade pieces have lost its value. The Ikat technique, which uses the art of yarn 

dyeing followed by weaving, is now facing the greatest risk since it’s very easy and quick to produce the same 

effect in very less time using the digital printing technique. The technological developments have not only helped 

in making the design development easy and more ready for change but have also created new avenues for 

distribution and consumption if Fashion products. The world of internet and online shopping has made the world 

go smaller where designer products are available to the consumer at their doorstep. Technology is not just limited 

to the designing, marketing and distribution of Fashion but is very useful in teaching and learning in design 

education. Technology Enhanced Learning in design education by using software and multimedia tools to enhance 
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the creativity of a designer is bringing about a new revolution.  

 

4. CURRENT STATUS OF THE CRAFTSMEN IN INDIA 

The craft sector is the largest unorganized sector of the Indian economy.  Handicrafts like metal ware, pottery, 

weaving, embroidery etc. not only fulfil the positive need in the daily life of people but also are a means of self-

expression and conscious aesthetic approach. The skills of the crafts men are a natural means to social and 

financial independence of this community. The mass produced are replacing the utility items of daily use made by 

craftspeople, destroying the livelihood of many. This has resulted in the loss of traditional markets by the 

craftsmen and their position in the community. The current status of craftsmen in India is a matter of serious 

concern. In the face of the constant struggle, most craftsmen have moved away from their traditional occupation 

resulting in dying of the crafts. The skills developed over thousands of years are dissipated. Various researches 

have shown that lack of alternatives have forced the craftsmen to move to other occupation for their livelihood. 

There are a number of reasons for the current state of the craftsmen and one of them is technological obsolescence. 

Modern technology has enabled machines to imitate even the most intricate designs that which was once the 

exclusive domain of the craftsmen [3].  

5. METHODOLOGY 

To fulfill the objectives of the study a qualitative approach was undertaken to understand the relationship between 

the various causes for the dying crafts and effect of technology on the crafts industry. There are various researches 

focusing on the design development soft wares and techniques which help the craftsmen to some extent, but there 

is a need to develop techniques to help the craftsmen to preserve their heritage and provide livelihood. Therefore a 

qualitative approach which is deductive in nature is followed in the course of study.  However an intensive study 

was an initial plan, but due to the time constraint, it’s been restricted to an observational research where the authors 

have observed a trend over a period of years and have tried to put an insight to one of the causes of the dying of 

certain crafts due to the effect of technology on Fashion industry.  This is an ongoing research and the authors 

intend to do a survey among the craft men, mainly from Indian subcontinent,  to add more value to the research. 

6. CONCLUSION 

The authors feel that the digital technology can certainly create new opportunities for the designer and the 

craftsman and give rise to yet another generation of “designer craftsman” where the technology can be used to 

enhance the techniques of the craft and not kill the crafts. The technology can be used to preserve the heritage and 

the livelihood of the craftsmen with emphasis on improving the production capacity to cater to the fast changing 

needs of the world of Fashion.  
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Abstract:   

This paper presents the effect of animation on academic performance of students in mathematics. 

Two out of five sessions of probability and statistics were selected in spring 2013 for the 

experiment where the cartoon style animation was used for instructions and understanding. The 

students were engaged in development as well as the deployment stage. Animation is the process 

of creating a continuous motion and shape change illusion by means of the rapid display of a 

sequence of static images that minimally differ from each other. There is different type of 

animations. The findings revealed that there was a significant difference in the performance of 

students exposed to cartoon style animation as compared to those who were taught using 

conventional method of instruction. It was therefore recommended that animation should be used 

to improve the motivation and understanding of the students in mathematics. 

 

1. Introduction:  

Mathematics is perceived as a very difficult subject by many students. The reason is being use of 

formulae, concepts, additions, subtractions, identities and equations etc. which are very abstract. 

Many study it as a compulsory module, due to the simple reason that mathematics is a basis for 

many subjects. Thus, the responsibility of the instructor becomes even higher. A basic objective 

of a teacher then is not only to teach the subject but ensure an understanding and a high level of 

engagement. Each mathematic class lasts from 2 to 3 hours. During this time, the students are 

under constant pressure of learning new things, linking them with earlier learning, remembering 

new formulae and concepts. Near the end of the class, their energy levels, interest and capacity to 

revise is greatly reduced and exhaustion creeps in. 

 

At the same time revision is must for deep understanding. Repeat of the same lesson through 

same methodology, same voice/ personality is not effective. Thus there is a need to introduce 

various techniques to break the monotony and create interest. An audio visual presentation has 

been seen to be very effective revision tool due to the following advantages: 

 

Animations are a more engaging and motivating format for the young students. 

 

 Animation breaks the monotony. 

 Audio visual information is easy to recall. 

 A change in teaching techniques boosts enthusiasm to learn. 

 



The animation project used a format for revising all important aspects of the day’s lesson. The 

important learning outcomes were recreated in an animation which lasted approximately 10-15 

minutes. "Go Animate" software (available online) was used for the project. Animated characters 

were created as a teacher and students. Voices were recorded where the key questions were 

asked by one character and answered by another. Key points and common mistakes were 

discussed in a story form. In the initial stages the audio recording was done by the teaching 

faculty. In the next stage the students were also engaged and students' voices were used. This 

increased their interest level. Some definitions or difficult words were translated in Arabic as 

well. Pictures and subtitle were inserted for better understanding. These videos were played at 

the end of the class which led to higher motivation and a better learning environment. 

 

2. Methodology: 

 

 

 
 

 

3. Analysis:  

The syllabus in “Probability and Statistics” module is vast and time consuming and has 

numerous calculations and formulas to be remembered. Some students are very good in 

memorizing and calculation while some are slow and they find it difficult and consequently loose 

interest. There are certain topics in this module which are very challenging and require a very 

high degree of concentration on the part of students. Consequently there was an urgent need to 

change the instruction methodology from the normal-chalk and talk show to a more student 

friendly and student engaging. [1] 



 

Existing system is traditional in its teaching methodology. Lecture notes are given in the 

beginning. Occasionally, worksheets are uploaded on the Moodle for students to practice. The 

classroom follows a one way approach where a teacher tells and student listens. The teacher 

solves examples based on the formulas and students are asked to solve questions. There is no 

scope for an active interaction with the teachers or among the students. 

 

The use of animated materials such as cartoon instructions reduces the learning task and time; it 

creates room for consistency and learning mastery by increasing retention, safety and 

motivation.  Learners enjoy interactive learning through cartoon teaching since it is efficient, 

effective and flexible. It facilitates communication and appeals to their senses of sight and 

hearing at the same times. It provides concrete basis for the comprehension of abstract concepts 

and makes for a more meaningful and permanent learning. 

 

4. Development:  

The topic to be taught or revised using cartoon characters was selected. Students who were 

willing to participate were called. The key points of the lesson were discussed. The teacher and 

students then planned the contents of the animation and made the script. 

 

There are several tools which are available online for free usage. Goanimate.com is one of those 

websites with built in capability of generating animations in simple steps. Different characters 

are available like human characters, animal characters or any other comic characters etc.  were 

selected or designed by students and  their voices are recorded. The discussion was done in the 

form of a story. Music, titles, pictures and graphs were also added to elaborate or explain the 

characters’ dialogue. Each clip was of 15 to 20 minutes which was then played at the end of the 

class.  

 

Feedback from students was very positive and encouraging. They found it very effective, 

interesting and helpful in their learning. Due to its accessibility through the Moodle, the videos 

have a long lasting effect. Learning through this method instills confidence in students. The 

comments from colleagues were also very encouraging.  Students were actively participating 

with lots of enthusiasm and interest to contribute in the project by adding their inputs such as 

voice dubbing and key points. Same videos on common topics in different modules of 

mathematics can be shared with other faculties within the department. 

 

The effectiveness of the technique was evident from the examination results of the students. The 

students performed well in the end semester exams. 

  

 

5. Testing and deployment 

The studies [2] showed that animated information imposed higher cognitive load due to the 

temporal limits of its working memory.  

The videos thus prepared for each lesson were uploaded on the Moodle. It thus becomes a 

permanent teaching and learning resource for the institution and the students. 

 

This can be viewed and shared at any time as per the convenience of the students at any location, 

e.g. at home, general etc. Thus students are free to revise their lesson in 10-15 minutes just 



before the exams or anytime. It is very helpful for the students as a tool for revisions before 

coming for the next connected lesson. 

 

 This media makes teaching more effective, interesting and lively.  

 It also generates initiatives in students to explore and creates further interest in the 

students to gather more knowledge. 

 It also teaches students to follow latest technologies and resources. 

 It helps in creating students who are confident and more knowledgeable. 

 It also helps in generating a team spirit, which is a necessary skill at workplace. 

 

The institution builds a databank of resources which can be used by other faculty members. The 

resources can be adopted, adapted or updated as per the requirements of the learners. It also 

fosters innovations in teaching and learning.  

 

It is highly impossible to completely convert the teaching methods of mathematics based 

modules to digital form. Teacher must use chalk-and-talk method in order to explain the 

derivations and calculations in a better way. But we can make the revision process of the entire 

class session interesting by incorporating these few simple techniques. 
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Abstracts 

With the rapid development of technology, cyber threat has  become a major concern for individual, society and organizations. 

Attekers has become very sophisticated with availability of several ready tools in cyber market. In this paper we have discussed 

the cyber threat in different perspective. We have taken recent data from major cyber security related organization to represent 

the recent trends of such attacks so that appropriate security mesaues can be taken in time. 
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1. Cyber Threat Trends 

Global report by Kasperskey Lab[1] observed that 91% of business organizations have experinced at least one 

threat in 12 months(in 2013).Malware(include viruses, worms, Spyware, botnets and other malicious programs) 

constitute the most common threat, and is increasing. From 2012 there is a increase of 8% such threats in 2013. In 

2012 it was 58%,while in 2013 it has been increased to 66%. Other notable cyber threats  include Spam, Phising 

attacks, Network Intrusion,  DoS attacks. It is interesting to note that malware is directly or indirectly associated 

with many of these threats. For example Network intrusion , a very serious kind of internet threat is primarily 

carried by Malware. Figure1[Data source:Kaspersky Lab] shows different types of security threat with a 

comparision in last three years: 2011, 2012 & 2013. Understanding the fact that malware is major threat in 

cyberspace would strengthen the organizations in fighting malware with higher priority. More focus to be given on 

malware prevention, detection and containment to protect the cyberspace. 

1.1. Data Loss 

The loss incurred to organizations due to above mentioned security threats include loss of customer/ client 

information, internal operation information disclosure, leaking financial information about organization, loosing 

intellectual property, competitive intelligence, payment information and HR/Person related data loss. Figure 2 
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shows (Data source: Kasperskey Lab) the trend of data loss in 2013. Among all of them most, worrying is client 

information loss which currently constitute 35% of those experiencing data loss in last year. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1:  Cyber threat trends 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Loss of data for security threat  
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1.2. Time Line for targeted attacks 

Malware are getting more and more sophisticated & destructive and interval of their appearance becoming 

shorter as shown in Figure 3. It has become an increasing concern to safeguard the digital assets from sophisticated 

malware attacks. Modern malware are continually used for industrial espionage to gain access into organizational 

MIS or networks to steal or manipulate confidential information. Malware such as Ghostnet (2009) used for large 

scale cyber spying operations. Stuxnet (2010), Duqu (2011), Flamer and Gauss (2012) shows higher sophistication 

and danger [2][3][4]. 
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Figure 3 : Development of malicious codes 

Figure 3 : Development of malicious codes 

1.3. Attack on different industries 

Figure 4(Data source Symantec [2]) describes the cyber attack trends across different industries in 2012. Attack 

on manufacturing sector rose to 25 percent in 2012 from 15 percent in 2011. While attack on governmental 

organization and public sector fell from 25 percent in 2011 to 12 percent in 2012. There is an increase of attack 

against finance, insurance sector from 14 percent in 2011 to 20 percent in 2012. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4:  Industry wise attack trend  
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1.4. Data Breaches 

Health-care, Education, Government sector constitutes almost 2/3rd of total data breaches in 2012. This 

indicates that public sector need to be more cautious and protective about their data as they are supposed to be the 

custodian of data of most vulnerable in society. The analysis also shows that percentage of data breach reporting 

by private sector is far behind the public sector. Figure 5(Data Source: Symantec) shows sector wise data breaches 

trend. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5:  Sector wise data breaches 

 

Among the reported data breaches almost 90% are due to external attacks while majority of unreported data 

breaches are by insiders. Insider data breaches also include lost hard drive, lost laptops, mobile phones, shared 

passwords, misplaced memory cards etc. Most small & medium business (SMB) should worry about someone on 

account just as much they should worry about external hackers. 40 percent of total data breaches are due to hackers 

while more that 50 percent data loss in 2012 are due to insider involvement that include theft or loss of hard drive, 

accidental disclosure of data in public domain, or inside theft. 

 

1.5. Cost of a Security Breaches 

US suffered highest cost at USD 194 per captia due to data breaches, while Denmark is close second  at USD 

191, France at USD159 per capitia, Australia at USD 145, Japan at USD 132, UK at USD124, Italy at USD102 and 

Indonesia at USD42. This indicates that developed countries are at more risk to serious attacks at present. 
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1.6. Role wise attack trends  

In 2012 a total 27 percent attack was targeted on R&D job role, an 18 percent increase from 2011 in same job 

role. Second most targeted job role in 2012(24 percent) was sales. A notable 12 percent increase from 2011. The 

reason behind this may be wide number of client details easily available with sales representative.  Chief executive 

or board level job was least targeted in 2012, a total 8 percent fall in 2012. In 2011 the figure was 25 percent while 

in 2012 it has dropped to 17 percent in 2012. Figure 6 shows the role attack trends (Data source: Symantec). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 6:  Causes of concern 

1.7. Browser and plug-in vulnerabilities 

Recent survey suggests that there is increase in number of cyber-attacks in 2012 from previous year. In 2010 

google chrome was the most vulnerable browser, in 2011 and 2012 apple safari took that position of most 

vulnerable browser (Data source:Symantec). In recent years the number of Web-based attacks increased 

significantly. Business organizations are infected and its consumers compromised when they visit infected 

websites.  Typically, attackers use the website as a launching pad of their attack toolkits and malware payloads. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 7:  Attack on different Browsers 
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These attacks are successful because most of the organization and user systems are not updated regularly. 

Although latest patches are available for most of the Operating systems and common software such as browsers, 

flash players, pdf readers and java applications, laxity of users may be blamed for remaining with older version of 

application software and OS and the enterprise becomes increasingly vulnerable to web based attacks. 

 

1.8. Zero- day Attacks 

Zero-day vulnerabilities [6] are unknown vulnerabilities, never seen in public domain or have been exploited 

before any patch or update is released to public in general. Enterprise that relies on antivirus may not address these 

attacks. Such kinds of vulnerabilities are sometimes difficult to defend promptly with existing technology.  

Sometimes single unresolved vulnerability in an application may present a critical risk to an organization, if not 

defended timely [5]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 8:  Zero day attack month wise in 2012 

 

Although zero day vulnerabilities are critical but sometimes known vulnerabilities pose a great threat because 

many enterprises could not comply or update their network resources timely. These soft targets spread the malware 

like epidemic diseases [7]. 

1.9. Web attack toolkit 

It is most challenging the way new vulnerabilities are generated. There are several toolkits in market which can 

be used even by less sophisticated user to create and deploy malware in target machine or website.  

The toolkits are used for creating variety of malware to attack vulnerable targets. These toolkits vendor 

publishing updates to evade the malware by new release of antivirus. For example Blackhole dominated the 

malware toolkit market in 2012 with 41 percent share. There is a sharp increase in popularity of Sakura has been in 

recent times, with its percentage of usage rose to 22 percent in 2012. Figure 9[Data source Symantec [2]] shows 

the use of web toolkit trends in 2012. 
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Figure 9:  Web Toolkit 

 

 

 

Figure 9: Web attack toolkit 

2. Conclusion 

In this paper we have discussed recent cyber threat and attack trends. It has been observed malware (include 

worm, virus, spyware, bonnet, rootkit etc) is the major source of cyber attack. In fact many of other attacks such as 

intrusion, hacking, phishing, spam are direct or indirect result of malware attacks. There are several defense is 

available to prevent and protect from malware attacks but most of defense can handle only known attack. 

Therefore it is important to develop defense strategy and mechanism to defend Zero-day or unknown attacks. With 

advent of technologies, over the years malware has also transformed from simple monomorphic to much complex 

polymorphic and metamorphic worms. Research should focus in the this direction. This study on recent threats will 

help in systematically analyze the design space of cyber defense strategies. 
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Abstract 

 

Design and development of  three-dimension  graphics and  animations require huge data 

definition and processing. When compared to two-dimension graphics, three-dimensional 

graphics data consists of various additional information including geometric coordinate details 

and polygon dataset, because of complexity involved[1].  Similarly when it comes to transmit 

three-dimension information through  the web using interactive multimedia, huge data handling 

causes delay in display of graphics, animations and interactivity. In this paper three-dimension 

graphic creation techniques and its parameters are  identified, evaluated and then  analysed. The 

results are then implemented for optimizing of three-dimension graphic creation process for 

interactive multimedia applications. 

 

 

Keywords: Three-dimension graphics, Geometric coordinate details, Polygon dataset, 

Optimizing three-dimension graphic   

 

1. Introduction 

 
Three-dimensional graphic formation needs to consider various additional information, which is 

extended from two-dimensional data set. Construction of three-dimensional object boundaries 

are formed using  multiple combinations of planes, curved surfaces, cross section details and 

axis information[2]. Display of three-dimensional graphics are much more complicated because 

display of three-dimensional information needs mapping of two-dimension coordinate over 

three-dimension axis. Viewing of coordinates must be matched with two dimensional device 

coordinates. Then only different views can be drawn on flat surfaces for the required three- 

dimensional scenes.  
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Fig. 1.  Three-dimension graphic representation schematic 

 

Other three-dimensional parameters like vertex, face, edges are defined based on the extension 

of two-dimensional shape attributes . After defining these parameters,  world coordinates for 

three-dimensional object formation can be described by specifying geometric coordinates. 

 
 

2. THREE-DIMENSION GRAPHIC CREATION PROCESS 

 
Three-dimension graphic creation consists of various process, which  includes polygon 

modelling , hierarchy setting, coordinate joining, spline representation, mesh building, texture 

mapping and object formation[2]. Each process consists of huge data manipulation. Within each 

process,  there are number of sub processes which handles various information related to 

geometric coordinates, vertex, edges, borders, polygons and faces.  

 

 

 

 

 
Fig.2.  Three-dimension graphic creation process 

Basic object modelling can be created by specifying a polygon surface along with its attribute 

parameter and a set of vertex coordinator. Polygon surfaces can be then represented by 

geometric data set and its associated attributes. These geometric data set consists of spatial 

coordinates, vertex  and surface information. Each object references are drawn  based on its 
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vertices, edges and polygon parameters. Complete matrix of these edge, vertex and polygon 

surface parameters can be then tabulated[3]. Further transformation of world coordinate to 

viewing coordinates can be visualized as an object modelling. Once the object modelling is 

done, then various transformations, textures and  modifiers can be applied based on the 

requirements. Applying of textures and modifiers will expand the information details thereby 

leads to huge data handling. 

 

3. EVALUATION OF THREE_DIMENSION  PROCESS  PARAMETER 

Information matrix of three-dimensional object can be evaluated, first by building basic 

modelling process  and then analysing the application of  modifiers, textures and   lightings 

onto it. 

 

3.1 Basic Object Modeling – Single Segment 

Basic object modelling with single segment is shown in Fig 3. It is observed that data set 

information are  huge for defining geometric coordinates.  
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Fig.3.  Three-dimension graphic-Basic object modelling with single segment 

3.2 Basic Object Modelling – Multiple Segment 

 

When the basic three-dimension objects are drawn with multiple segment[4], geometric 

coordinate information increases  and the relevant analysis is shown in Fig 4. Observe that 
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increase of 3 segments in the object doubles the memory space. 
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Fig.4.  Three-dimension graphic-Basic object modelling with multiple segment 

 

3.3  Basic Object Modelling – Modifier Applied 

 

Modifiers are the object transformation technique parameters  used in three dimension graphics, 

which is described in Fig 5. By applying various modifiers the transformation of vertex, faces, 

edges will be re-oriented[5]. Hence,  little more memory needed for three-dimension object 

creation with modifiers, in comparison with three-dimensional object  creation without 

modifiers. The reason is that by applying modifiers object vertex,  faces and  edges  increases 

and geometric coordinate data also expands[6].  
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Basic 3D Object- Modifier Applied 

 
Wireframe – Modifier Applied 
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Fig.5.  Three-dimension graphic-Basic object modelling with modifiers applied 

 

3.4  Basic Object Modelling – Texture Applied 

 

Basic three-dimensional  object creation with texture mapping as shown in Fig. 6,  adds patterns 

to polygon facets and surface details to model structures. By applying texture mapping, surface 

patterns are overlays on a large surface  and surface algorithms are created to process parent 

polygons. Normally texture maps are defined in an array pattern and when applied to the object, 

the object modelling process modifies surface intensity values[7][8]. There will be a resultant 

increase in memory for textures and geometric coordinates as well. 

  
Basic 3D Object- Texture Applied 

 
Wireframe – Texture Applied 
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Fig.6  Three-dimension graphic-Basic object modelling with texture applied 

 

 

3.4  Basic Object Modelling – Lights Applied 
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Fig.7.  Three-dimension graphic-Basic object modelling with lighting applied 

Basic three-dimensional  object creation when lighting applied is shown in Fig. 6. Observe that 
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the data set information increases at geometry coordinates as well as at nodes because of varied 

data representations occurs, when the lights are applied on to the three-dimensional 

objects[9][10]. 

  

4. CONCLUSION 

Evaluation of  three-dimension model creation process being done by taking a sample of single 

object modelling process  and its related parameters variations in  various techniques like 

modelling without segments, modelling with segments, modelling with modifier, textures and 

lights. On  analysing various parameters with reference to geometry, shaders, textures, material, 

lights, animations and nodes, it is observed that optimizing of three-dimensional graphic 

creation process consumes less memory when modifiers are used. Further, it was also  observed 

that usage of less number of segments in three-dimensional object models creation process 

helps to optimize better three-dimension graphics. The result analysis clearly shows that, for a 

web based interactive multimedia applications, object modelling must be done using modifiers 

with less number of segments. 
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Abstract 

Sea oil spill is serious disaster with grave consequences on nature which requires immediate action. Hence, it is very important 

to control the spill by identifying the oil spill regions. In the paper, PCA clustering techniques is used and the experiment is 

conducted for set of threshold values and similarity measures. Experimental results proved that proposed method identifies the 

oil spill and flow of direction accurately.  

 

Keywords: Clustering; segmentation; PCA ; hyperspectral imaging; Oil spill. 

1. Introduction 

Image segmentation is an important aspect in digital image processing. Processing large quantity of image data 

such as hyperspectral images is tedious unless it is segmented. Hyperspectral sensors capture between 100-200 

bands where each pixel can be represented as a vector. There are various ways by which an image can be 

segmented using Thresholding, Clustering, Transform and Texture methods. Clustering method is suitable for 

easier analysis of high-dimensional hyperspectral data [1]. The proposed paper applies PCA clustering method to 

classify the pixels into oil spill and non oil spill.   

1.1. Oil Spill 

The 2010 DEEPWATER HORIZON oil spill is the largest and costliest environment disaster in the recent 

history which affected the environment of the Gulf of Mexico. The explosion of the oil rig 11 workers, destroyed 

and sank the rig, and caused large quantities of crude oil riddled with lethal toxins from the sea floor into the Gulf 

of Mexico [2]. The disaster had the direct impact on the world wide economy as due to its oil fields that are core to 

the petrochemical industry of U.S. [2]. The oil spill affected the wildfire, fisheries and tourism. BP has enormous 

financial implications due the destiny of species such as sea turtles and sperm whales [3]. Oil spill causes decline 

in phytoplankton and other aquatic organisms which can pass absorbed oil in the food chain. Furthermore 

Petroleum a highly toxic substance, though it will not be visible it will be present in the food chain which effects 

on the ecosystem in the long run.  
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1.2. Oil Spill detection Methods 

The commonly used sensor for oil detection is Synthetic Aperture Rader (SAR) which is an active 

microwave high resolution sensor and captures two dimensional images. SAR oil slick detection is not possible if 

the wind is too low or high because at high wind speed even thick oil slicks are dispersed and at low wind speed it 

is not possible to differentiate between think and thin oil slicks [4].  Further oil film decreases the backscattering of 

the sea surface which results in data formation contrasting the brightness of oil spill free sea [5]. All dark patches 

cannot be considered as oil slick as “look alikes” can be caused by natural phenomena such as ebb, tide and 

leekward headland [6]. Seaweed also can give a false alarm in the radar image.  RADARSAT-1 SAR imagery was 

investigated by [7] used for oil monitoring in Unalaska Island, Alaska. Detection of oil slicks was disappointing 

due to the biogenic films present near the Island which gave false alarm [4].  The color sensors such as NASA 

Moderate Resolution Imaging Spectroradiometer (MODIS) and European Space Agency’s Medium Resolution 

Imaging Spectrometer (MERIS) show potential for cost effective tool for oil spill monitoring in the marine 

environment due to their ability to combine higher spatial and spectral resolution and high radioactive sensitivity 

[8].Their drawback on cloud cover and lack of sunlight limit their use. The laser fluorosensor is reliable and useful 

instrument to detect oil spills on various backgrounds such as water, soil, weeds, ice and snow. These sensors 

cannot be operated on space-borne platform  because of dependency on weather conditions and scattering [10]. To 

solve the problems of SAR and laser fluorosensor techniques [9] proposed low cost wireless sensor node to be 

placed on board oil tankers and offshore drills. These devices will be thrown into the spill after an oil spill occurs. 

These devices will move away with oil slick and process the information on oil spill. There should be at least one 

sensor node in every kilometer of area since the maximum wireless communication range of each node is 1km. 

Many of the drawbacks conventional imaging systems can be avoided using HSI which uses spectral signature 

instead of oil color for oil detection [10]. 

1.3. Hyperspectral Imaging 

SAR imagery segmentation technique is affected by speckle noise that degrades the fine details and edges 

of the object in the scene [11].Hyperspectral imaging which records spectral signature for each pixel leading to the 

potential of more accurate information. Numerous image segmentation algorithms have been investigated and 

proposed which can be separated into two main types: supervised and unsupervised. In grey-level images 

segmentation is done based on the grey-level values or textual characteristics. In color or multispectral images (up 

to 10 bands) pixel classification or cauterization can be done using multivariate techniques. The analysis of 

hyperspectral data is extremely different due to its dimensionality.  Image regions can be separated based on their 

pixel similarity using Image segmentation [12]. Clustering technique groups image pixels into homogeneous 

groups based on distance-based criteria [13]. K-means is the most popular partition clustering algorithm for large 

image data sets due to its simplicity and fast execution speed [14] than hierarchical approaches.  

2. Proposed Methodology 

Spatial-spectral classification is important in hyperspectral image processing for an efficient 

segmentation/classification. As the dimensionality of data poses challenges to classification process. Hence 

commonly used methods which are designed for the analysis of gray level, multispectral images are not suitable for 

hyperspectral images. Moreover, dimensionality of hyperspectral images prevents robust statistical estimations. 

Therefore, to take the full benefit of information provided by spectral dimension, a new segmentation algorithm is 

proposed by [15] focuses on generating an image slice for the purpose of accurate segmentation and further 



   K Al Abri, N Poojary,J Menezes 

9  © Elsevier Publications 2014   

classification. The algorithm creates an image slice based on the oil spill spectral library which is already 

generated. Further k-means algorithm is applied to cluster oil spill locations. Once the regions are clustered it is 

important to identify the direction of oil flow. Knowledge of oil flow is necessary to take the required action to 

stop the further damage. Principle component analysis is useful technique for analyzing and identifying patterns in 

data [16]. In the proposed algorithm, the fundamental principle behind applying PCA is to find the distribution of 

the oil spill.  

The proposed steps of applying PCA are detailed below.  

1. The mean for each vector (X, Y) should be calculated separately. Then, subtract it from the original data of these 

vectors X and Y as shown in equation (1) and (2). The new data was produced for each vector and stored in a 

new factor (Xn, Yn). 

      :  –   :     Xn X mean X        (1)  

      Y :  –   :     Yn mean Y        (2) 

2. Compute the covariance matrix: the covariance (C) is a measure tool of the spread data in a dataset. The way of 

calculates covariance shown in equation (3). To ensure all elements of the vector are positive, diagonal matrix 

should be used.  

 

1

( , ) ( )( ) / ( 1)
n

i

i

COV X Y X Xi X Yi Y n


          (3) 

 

3. Calculate the eigenvalues and eigenvectors for covariance matrix. The eigenvalue (EIV) and eigenvector (EV) 

calculated using formula shown in (4).  

  ,    [  ,  ]  
n n

EIV EV eig Cov X Y        (4) 

 

   Then, sort the eigenvalues in descending order. Get 1
st
 (Xa) and 2

nd
 (Xb) eigenvalue to compute angle as shown in 

equation (5) 

 

    2  ,  
a b

Angle cont pol X X        (5) 

  where (cont2pol) is a function for transforming cartesian coordinates to polar. Polar coordinate can be calculated 

from Cartesian coordinate like 

 

     2  2 1/ 2D x y           (6) 

where  

d = distance from origin to the point  

x, y = Cartesian x-y coordinate 

then tan( / )a y x   where θ is degrees retrieve the zero axis. 

 

4. Extract the angle of the major axis and distribute input to outputs.  

5. Compute the major and minor axis. Major axis is computed by taking square of 1st eigenvalue (1st principle 

component)  
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Semi major axis = 2× √1𝑠𝑡 𝑠𝑖𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑛𝑡 𝑒𝑖𝑔𝑒𝑛𝑣𝑎𝑙𝑢𝑒                                                                               (7)  

   

and, minor axis is computed by taking square of 2
nd

 (xb) eigenvalue (2
nd

 principle component)  

Semi minor axis == 2× √2𝑛𝑑 𝑠𝑖𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑛𝑡 𝑒𝑖𝑔𝑒𝑛𝑣𝑎𝑙𝑢𝑒                                                                           (8) 

6. Draw the ellipse around the selected pixel. 

3. Data Acquisition 

The proposed research uses the spectral signature to analyze the reflectance of oil sea water. Spectral 

signatures of deep and shallow sea water with and without oil was studied and analyzed. The research is based on 

the hyperspectral data of Mexican oil spill which occurred in April 2010. All the images were obtained from 

NASA which has a collection of imaging data through instruments such as Jet Propulsion Laboratory’s Airborne 

Visible-Infrared Imaging Spectrometer (AVIRIS). AVRIS records spectrum of the reflected light from visible and 

near infrared region (0.4 to 2.5mm) using 224 spectral bands [17].  

4. Experimental Results & Analysis 

The proposed algorithm is tested on AVARIS dataset as discussed in [15]. The image is captured focusing 

on Mexican gulf oil spill data. Each segment of image which was considered for the experiments had dimension of 

200 x 200 pixels. Each pixel has a spectral resolution of 5 meters per pixel. Due to the computational limitations of 

the programming tools, lesser dimension images are considered for in the experiments. Each Image (or pixel) was 

composed of 220 bands. The experimental results are generated for a set of threshold values. Each threshold value 

represents the error accepted by the algorithm to differ the oil and non-oil area. For instance, the threshold value 

0.06 represents the 6% of accepted error of segmentation oil and non-oil spill region.  

4.1 Threshold based analysis  

The objective of threshold analysis was to identify best threshold empirically. The results were analyzed 

based on the clusters (ellipses generated) and average spectral profile of the region. Result of clustering gave many 

clustering groups depending on intensity of oil and location. However, the spectral profiles were similar to that of 

oil spectrum. Hence, clusters with high correlation to spectral profile were labeled as oil spill regions. The 

threshold values 0.06, 0.08, 0.1 and 0.3 were used in the experiment. 
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Fig 1: The geographical area with oil spill and land 

 

4.1.1 Threshold Value 0.06 

 

 
(a) (b) 

Fig 2Fehler! Kein Text mit angegebener Formatvorlage im Dokument.:(a) shows the geographical area of expected oil spill. (b) shows the 

result of clustering algorithm. Each colour component represents a cluster group with similar properties. 

 

 

(c)                  (d)      (e) 

Fig 3:(c) represents oil spill cluster. (d) shows average spectral profile for cluster identified in figure (c). (e) represents spread of cluster 

shown in (c)  
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  (f )     (g)    (h) 

   Fig 4: (f )represents oil spill cluster.(g) shows average spectral profile for cluster identified in (f). (h) represents spread of cluster shown in (f)  

The experimental results for threshold value 0.06 showed that the average profile for each region is equal 

to end members of oil. Hence, the accuracy degree is very high and the correlation metric is appropriate for this 

type of experiment. In addition, a correlation experiments showed that the similarity between standard oil spectral 

profile and average spectral profiles for cluster identified as oil spill were greater than 0.5 (significant correlation 

value). This indicates that proposed algorithm identifies the oil spill region efficiently. For instance, correlation 

between (Fig 4) and standard oil spectral profile is 0.69.   Hence, it is evident that there is high correlation between 

them and it is an evidence to prove the efficiency of the proposed algorithm. Correlation between two spectral 

profile was computed using corr2() matlab function.   

4.1.2 Threshold Value 0.08 

  

(a)       (b)       (c) 

Fig 5:  (a) represents oil spill cluster. (b) shows average spectral profile for cluster identified in figure (a). (c) represents 

spread of cluster shown in (a) 
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(d)       (e)       (f) 

 

Figure Fehler! Kein Text mit angegebener Formatvorlage im Dokument.: (d) represents oil spill cluster. (e) shows 

average spectral profile for cluster identified in (d). (f) represents spread of cluster shown in (d) 

 

The results show that correlation between average spectral profiles (Fig 6) and standard oil spectral profile is 0.04 

Hence, the correlation is very low (near zero). Thus, the cluster identified is labelled as oil spill. This indicates that 

proposed algorithm not identifies the oil spill region efficiently. 

 

The table 1 shows the result for each threshold using in these experiments and we could include that the optimal 

empirical threshold value is 0.06.  

 

 

 

 

Table 1: The result for different threshold value 

 
 Threshold based  Analysis  

Slice Type/Threshold 0.06 0.08 0.1 0.3 

No of pixels with oil spill 8710 8810 8883 9569 

No of pixels without oil spill 21590 21490 21417 20731 

 

 4.2 Similarity Measure 

In proposed algorithm, different similarity measures were used to compute the degree of similarity 

between a pair of objects. The function maps the range of similarity between [0, 1] which 1 stands for bad match 

(incompatible similarity) and 0 stands for perfect match or opposite. Determination of the best similarity measure 

has been optimized where possible, which differ from application to other depend on the efficient and the range of 

precision required. Here, a pdist2 function uses to compute the distance between couple of matrices as:  

 _   2 ( ,  ,  Profile distance pdist X Y metric     (9) 

Where X & Y are a set of observation in the mx-by-n data X (spectral profile), my-by-n data matrix Y (target) and 

metric is a method to compute the distance between X (i,:) and Y (i,:). The metric could be Euclidean distance, 
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Cosine distance, Correlation distance, City block distance or Jaccard distance. In this experiment, results are 

generated based on several similarity measures. We focus on one dataset along with excepted error was fixed as 6 

%. Then, a comparative study is done using clusters (ellipses generated) and average spectral profile which 

determine the extent to which a target is covered by source. 

4.2.1 Cosine Distance  

 

 

(a)       (b)       (c) 

 

Fig Fehler! Kein Text mit angegebener Formatvorlage im Dokument.: (a) represents oil spill cluster. (b) shows average 

spectral profile for cluster identified in (a). (c) represents spread of cluster shown in (a) 

  

 

(d)       (e)       (f) 

 

Fig 8Fehler! Kein Text mit angegebener Formatvorlage im Dokument.: (d) represents oil spill cluster. (e) shows 

average spectral profile for cluster identified in (d). (f) represents spread of cluster shown in (d) 

The experimental results of applying cosine distance with threshold 0.06 show that the fig (7) of average 

profile of identifying region are equal to endmembers of oil . In contrast, correlation of the fig (8) average spectral 

profile is low (near zero). Hence, the accuracy degree is low and the cosine distance measure isn't appropriate for 

this type of experiment. Within this experiment set-up, nine cluster regions were identified.  
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4.2.2 Spearman distance 

 

 

(a)       (b)       (c) 

 

Fig Fehler! Kein Text mit angegebener Formatvorlage im Dokument.: (a) represents oil spill cluster. (b) shows average 

spectral profile for cluster identified in (a). (c) represents spread of cluster shown in (a). 

 

 

Findings of this experiment shows that the number of clusters identified were 6. The correlation between 

average spectral profile and standard profile of oil spill are very low .In addition, a warning was shown in the 

matlab work space during implementation proposed algorithm which clarify that some points of data have too 

many ties, should making them effectively constant. Thus, rank correlation metric may not be appropriate for these 

points. 

In order to determine the best similarity measure several metrics were applied and it is found that 

Correlation metric gave the accepted result. Many experiments were applied to test several hyperspectral dataset. 

Results are generated based on fixed threshold value (0.06) and use correlation distance. The proposed algorithm 

used to find the oil spill on different datasets images. Then, comparison was conducted to the test the finding by 

using clusters (ellipses) and average spectral profiles. Furthermore the Experimental results revealed that the 

proposed technique is efficient to cluster the oil spill regions and highlight the direction of oil flow 

4. Conclusion 

The current approach reduces dimensionality of the hyperspectral image to one band. The proposed 

algorithm clusters the oil spill and regions using PCA with different similarity measures for segmentation. The 

proposed method clearly identifies oil spill regions and indicates the direction of oil flow. Experiments proved the 

efficiency and effectiveness of the proposed technique. Further improvements can be done by using probability 

based techniques may be used to generate hyper slice by computing probability distributions. Gaussian modeling 

may be considered for efficient and effective representation of spectral profiles. 
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EMERGING ROLE OF INFORMATION AND COMMUNICATION 

TECHNOLOGIES (ICT) TOOLS IN MANAGEMENT EDUCATION: 

AN EMPIRICAL STUDY FROM MUSCAT COLLEGE IN OMAN 

Abstract: 

Several research studies have revealed that the contemporary pressures of Globalization arising out of 

these new technologies have implications for the global HEI’s especially with regard to design and 

delivery of curriculum, classroom management and input delivery systems. This research paper makes an 

attempt to understand the attitudes of management students in Muscat College towards the use of 

Information and Communication Technologies (ICT) in management education. For this research in-

depth interviews and focus group interviews were conducted with the management faculty members from 

Muscat College and other colleges as well. Based on these findings and the literature review presented in 

this paper a survey instrument was designed to assess the students’ attitudes towards ICT tools in teaching 

management related courses. The respondents hailed from HND and Honors program and the sample size 

is 54. Reliability test was performed and the data was subjected to further analysis by using Principal 

Components Analysis (PCA) method. Four factors were derived and analysis of variance one way 

classification was performed to test whether any significant differences existed across the groups. Further, 

t-test was performed to check whether any significant difference was observed between male and female 

respondents. Suggestions were offered to improve the use of ICT tools in Muscat College. 

Key words: Information and Communication Technologies (ICT), Principal Components Analysis (PCA) 

and Analysis of variance one way classification 

 

 

 

 

 

 

 

 

 

 



INTRODUCTION 

During the past few decades, information and communication technologies made a tremendous impact on 

the communication patterns of the modern educational system especially by the use of tools such as 

efficient instant messaging system through computers, voice over internet protocol (VoIP) and video-

conferencing tools. In addition to these developments, the emergence of social networking websites like 

Facebook, MySpace, Twitter, LinkedIn , Bebo ,Ning, Friendster and Hi5 so on and so forth have created a 

major revolution in social communications. These innovative technologies in the information 

dissemination have created a "global village" scenario wherein people across the nations can 

communicate with anyone in the world as though living next door.  In line with these developments, it is 

interesting to note that the society as a whole is affected by these communication technologies in terms of 

getting divided into information-rich and information-poor categories. As a result, globally majority of 

the HEI’s are making attempts to reorient themselves on how to integrate ICT based tools into the design, 

delivery and development of their teaching resources in order to maximize the student satisfaction.  The 

use of ICT tools in the classroom teaching for management courses is gaining importance against the 

backdrop of the global changes that are taking place in the modern global higher educational scenario. 

 

ICT TOOLS IN MANAGEMENT EDUCATION 

Teaching of management courses is no longer restricted to the traditional methods of teaching which are 

predominantly characterized by face to face instructional methods. With the advent of modern technology 

currently more focus is laid on using technology to facilitate student centered learning wherein the 

students will have an access to teaching resources through a range of computer based technologies like 

web pages, chat rooms and electronic bulletin boards. This will create a lively interaction between the 

instructor and the student outside the classroom. Several research studies have revealed that the 

contemporary pressures of Globalization arising out of these new technologies have serious implications 

for the global HEI’s especially with regard to the design and delivery of curriculum, classroom 

management and input delivery systems. Several research studies have highlighted that the classroom 

instruction is increasingly becoming dynamic and the classical teaching strategies are becoming 

irrelevant. Research studies conducted on various parts of the world on how to increase the student 

satisfaction have further revealed that the teaching community has to shed its traditional mindset by 

bringing technology into the classroom and make corresponding adjustments in their role requirements to 

meet with the global challenges of Higher education. 

 

LITERATURE REVIEW 

Several research studies have demonstrated that ICT has had a major role in the delivery and development 

of student centered management education(Alavi and Gallupe,(2003);Balanskat et 

al,(2006);Powell,(2006);Beatty and Leigh,(2010);Stottinger and Schlegelmilch (2002);Nooriafshar 

(2005)). Research study conducted by Evans (2001) highlighted about the importance of shifting from the 

traditional classroom education to the technology enhanced classroom for the instruction of management 

http://webtrends.about.com/od/socialnetworking/a/what-is-twitter.htm
http://webtrends.about.com/od/profiles/p/ning-profile.htm
http://www.friendster.com/


courses. He was of the opinion that using a range of ICT interventions (but not limited to) like DVDs (for 

case study discussions and corporate information), streaming videos, blackboard supported teaching 

materials, PPT slide presentations, computer simulations, CD-ROMs, faculty web pages and online 

bulletin boards are helpful in teaching the management courses. Crowther and Carter (2002) have referred 

to management discipline as amalgamation of diversified range of other inter disciplinary areas from 

economics, public administration, psychology and other social sciences. He was of the opinion that the 

basic nature of management courses is highly diversified as students join from all other areas by not just 

limiting to management discipline alone. Several research studies ( Krathwohl, (2002); Peterson and Van 

Fleet, (2004); Powell, (2006)) have further demonstrated that management discipline incorporates a blend 

of various pedagogical methods for management education. Although the focus is laid on the 

development of conceptual and technical aspects that are developed through the conventional pedagogical 

methods, other tools such as role-playing, behavior modelling and other course specific simulation 

exercises are also used.  

It was also observed that management schools all over the world are operating with large class sizes and 

in some countries like India, Philippines and China the average class size has reached around 60. 

Research studies have revealed that planning the pedagogy is a challenging factor and opportunities for 

participative and collaborative learning are minimized. Educational experts have observed that under such 

circumstances use of ICT tools have the potential to address these issues and help in maximizing the 

learning outcomes. 

There is an increasing body of research evidence highlighting the importance of using ICT tools for 

management education( Collis and van der Wende,(2002);Beatty and Leigh,(2010);Peterson and Van 

Fleet, (2004);Grasha (2002);Mehra and Mital (2007);Balanskat et al.(2006);Loyens and Gijbels, 

(2008)).Research studies conducted by Vrasidas, (2000) revealed that the use of ICT in the classroom 

meets the purposes of pedagogy in an objective manner for both the learner and instructor. In this context 

another research study conducted by Grasha (2002) highlighted that management education requires a 

strong technological interface and ICT tools have the potential to address the challenges arising out of 

traditional classroom teaching. This research study further revealed that the traditional methods of 

teaching would suit only at primary levels of school education and may not be suitable for higher schools 

of education.  

 

Research studies conducted by Benbunan-Fich (2002) and Jain & Agrawal, (2007), have further revealed 

that for a dynamically evolving discipline like management which incorporates inter disciplinary 

approach requires ICT tools more than any other social sciences. In this context, Bhaumik, (2012), 

formulated a conceptual model to enable the use of ICT for educational settings. A three dimensional 

method was suggested with pedagogy, place and time.  Extending this logic further a typology for ICT 

use for management courses was also suggested. In this typology Type-1 refers to the basic information 

and type-2 refers to the information from external sources. In both the cases ICT is relevant. For type-3, 

display of models and simulations is used. For type-4, display of data from external data bases is used. 

For both type-3 and type-4 as well, the usage of ICT tools is highly recommended. 

 

 



NEED OF THE STUDY 

Research studies on employing ICT tools to facilitate enriched learning in management courses is gaining 

importance in the global higher educational scenario against the backdrop of the various challenges that 

are faced by modern HEIs. Changes in the technology, student perceptions, and government regulations 

validate the current study. Although several research studies were conducted on the use of technology in 

the management classroom scenarios less empirical evidence is available on the students perceptions 

towards ICT especially in the Middle East scenario. This further justifies this research study. 

OBJECTIVES OF THE STUDY 

The major objectives of this research study are as following. 

1. To assess the students’ awareness on ICT issues in Muscat College 

2. To understand the respondents’ attitudes towards ICT issues in Muscat College 

3.  To test whether there is a significant difference among the respondents across for derived factors 

for this study. 

4. To offer suggestions for improving the use of ICT tools in Muscat College. 

SCOPE OF THE STUDY 
 
The scope of the study is limited to the survey of students from Muscat College in Oman. The present 

research study is further restricted to Under Graduate (UG) students from Muscat College. 

RESEARCH HYPOTHESES 
 
Hypothesis 1: There is no significant difference among the respondents across the Business and 

Accounting specializations with respect to the derived factors  

Hypothesis 2: There is no significant difference among the respondents on ICT issues the basis of gender. 

SAMPLE SIZE AND NATURE OF RESPONDENTS 

The effective sample size for this research study is 63. Although 72 respondents have responded, 9 of 

them were rejected on account of errors and other issues related to the insufficiency of data. 

The respondents are drawn from both HND and Honors students studying in Muscat College. They are 

drawn on convenient sample method. 

The respondents differed in terms of Business and Accounting specializations. For this research study, 

both male and female respondents are considered for this study.  

Based on the survey of literature review and analysis of the qualitative data collected from business 

faculty members on ICT issues, the respondents were asked to respond to the statements in the 

questionnaire. 



SOURCES OF DATA COLLECTION 

For this research data was collected from both primary and secondary sources. The primary data was 

collected by administering questionnaire to the respondents. In order to develop an understanding of the 

currently sued ICT tools in-depth interviews were conducted with business faculty members from Muscat 

College and other colleges. After transcribing the interview findings statements for the questionnaire were 

identified. Questionnaires were administered to respondents during the class breaks.    

 Secondary data sources were also used to collect the data for this research study which include journals, 

industry reports and other publications on ICT aspects for both global and Middle East scenarios. 

METHOD OF RESEARCH 

To develop a methodology for this research study both qualitative and quantitative methods are used. To 

begin with initially both in-depth interviews and focus groups were conducted with a total 15 business 

faculty members in Muscat city. These faculty members who participated in these interviews hailed from 

Muscat College, Majan College and Modern College of Business and Sciences. The interviews were 

conducted by the researcher on a face to face method and also on the telephone by addressing the ICT 

issues which have a bearing on the instruction of management courses. Besides this two focus group 

interviews were conducted in Muscat College each comprising of 3 faculty members. The interview 

findings are analyzed and transcribed as a summary. The basic framework for the questionnaire is evolved 

by linking to the literature review and the qualitative data analysis. The statements in the questionnaire 

are by and large based on the literature review and the qualitative data collected from the in-depth 

interviews and focus group interviews. 

ICT Measures: 

Based on the literature review, the major issues that have a bearing on the delivery of management 

courses through ICT tools are identified. They are technology choices and student preferences. Statements 

related to these areas are included in the questionnaire and rooted on a Likert scale of 1 to 5. (5- Strongly 

Agree (SA), 4- Agree (A), 3- Neither Agree nor Disagree-Neutral (N), 2- Somewhat Agree (SWA) and 1- 

Disagree (D).  

Student Satisfaction: 

For this research study the student satisfaction statements are identified in line with the literature review. 

The statements are measured on a Likert scale of 1 to 5. (5- Strongly Agree (SA), 4- Agree (A), 3- 

Neither Agree nor Disagree-Neutral (N), 2- Somewhat Agree (SWA) and 1- Disagree (D).  

 

 

 

 



Conceptual Research Framework: 

The broad conceptual research framework that was adopted for this research is as following 

 

 

 

 

 

                         Literature Review 

Identification of relevant issues in the use of ICT tools 
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                         Questionnaire Design 



FREQUENCY DISTRIBUTIONS 

The frequency distributions of various groups of respondents are displayed below. The frequency 

distributions are related to four types of programs, gender (male and female respondents), awareness of 

ICT tools and their preference on recommending ICT tools. 

Table 1: Frequency Distribution of Gender  

Gender  Frequency Percent 

Male 31 49.2 

Female 32 50.8 

Total 63 100.0 

 

Table 2: Frequency Distribution of Program  

Program  Frequency Percent 

HND Business 17 27.0 

HND Accounting 16 25.4 

Honors program in Business 

Studies 

15 23.8 

Honors program in Accountancy 

and Business studies 

15 23.8 

Total 63 100.0 

 

Table 3: Frequency Distribution of awareness level of ICT 

Awareness Frequency Percent 

Yes 63 100.00 

No 0 0 

Total 63 100.0 

 

 



FACTOR ANALYSIS 

Questionnaires were collected from a sample of 63 respondents after ensuring that there were no errors. 

The data was entered into SPSS data sheet of version 18. Reliability test was performed and the data was 

subjected to further analysis by using Principal Components Analysis (PCA) method. Varimax rotation 

with Kaiser Normalization was chosen to get the % of variance for 27 statements in the questionnaire. 

Eigenvalue of greater than 1 was identified and the relevant factors have been obtained accordingly in line 

with the statements in the questionnaire. Further analysis of the results has indicated that a total of 

80.952% the variance (information from the original 27 statements) was observed.  

 A Rotated Component Matrix Table is generated and four factors were derived. Factor loading above 

0.50 are considered as per factor analysis format. The derived factors are arranged based on the 

statements that have gone into each factor. The list of factors along with the supporting statements is 

displayed in Table 4. 

 Table 4 –Factor Analysis Table 

Factor Loading Item Variable 

Factor 1 

 

Technology 

Interface 

0.817 S4 Use of ICT tools such as Blackboard and Chat room 

enhances the learning. 

0.683 S7 Our college supports the use of technology and ICT 

tools in the classroom. 

0.664 S18 My instructors encourage me to write emails on 

course related issues. 

0.601 S 24 Use of videos enriches the learning for management 

courses. 

0.598 S3 Display of teaching resources enables 24X7 accesses 

of the teaching resources. 

0.507 S21 There is a peer group pressure to use technology in 

the classroom. 

Factor 2 

Student 

preferences  

0.741 S17 I am comfortable with learning new technologies. 

0.677 S2 My friends who are studying in other colleges are 

also familiar with the ICT tools in management 

education. 

0.650 S15 There is more scope for using technology for 



management courses. 

0.634 S8 ICT tools enable to receive feedback on time for my 

assessment submissions. 

0.610 S13 I prefer to access teaching materials online. 

0.605 S25 Some students are not accustomed to the submission 

of assessment documents online. 

0.503 S22 During the period of absence, online teaching 

resources are convenient for tracking the classroom 

teaching. 

Factor 3 

Instructor 

Preferences 

0.631 S23 Majority of teachers in our Department use 

technology for teaching purposes. 

0.616 S9 Some of the instructors seem to be reluctant in using 

technology in the classroom. 

0.596 S10 Some of the accounting courses are less suitable for 

the use of technology. 

0.584 S5 My teachers regularly update the teaching resources 

online. 

0.526 S11 My instructors encourage using online library 

resources through Blackboard. 

Factor 4 

Student 

Satisfaction 

0.570 S27 I am satisfied with the Blackboard support resources 

in the college. 

0.565 S6 My friends are satisfied with the online teaching 

support systems in our college. 

 

 

 

 

 

 



DESCRIPTION OF FACTORS 

Factor 1, refers to ‘Technology Interface’ and contributes to 31.535% variance. This factor is described in 

terms of the technology usage in the classroom by using ICT tools like Blackboard, Chat room and email 

interactions. Use of videos and displaying teaching materials has the potential to increase the student 

learning. It was also observed that there is a peer group pressure to use technology amongst the students. 

Factor 2, describes the ‘Student preferences ‘and contributes to 18.338% variance. This factor refers to 

the students’ familiarity with the use of ICT tools and their attitudes towards online teaching resources 

and assessments. It was also noted that online resource are helpful for those who are absent for any other 

reasons. In this factor the inability of the students in coping up with the technology interface is also 

included. 

Factor 3, focuses on ‘Instructor Preferences’ and contributes to 16.226% variance. This factor includes 

statements on the proactive attitude of instructors in updating the online resources and also about the 

limitations. Statements on the compatibility with accounting courses and update of teaching resources are 

included in this factor. 

Factor 4, highlights the ‘Student Satisfaction’ items and contributes to 14.853% variance. This factor 

addresses issues on student satisfaction with the Blackboard resources and online support systems. 

ANOVA ONE WAY ANALYSIS 

Anova-1 way classification was performed to test whether any significant difference existed among the 

various groups of respondents, across the four factors. Three groups of respondents that are HND 

Business, HND Accounting, Honors program in Business Studies and Honors program in Accountancy 

and Business studies. The Anova Table 5 is displayed below. 

 

 

 

 

 

 

 

 

 



Table 5: Analysis of Variance across Four Factors (Technology Interface, Student 
preferences, Instructor Preferences and Student Satisfaction) 

 

Factors  P- value/Significance from ANOVA 

 HND 

Business (p) 

HND 

Accounting 

(p) 

Honors 

program in 

Business 

Studies(p) 

Honors 

program in 

Accountancy 

and Business 

studies (p) 

Inferences  

Technology 

Interface 

0.194 0.657 0.521 0.613 the test is not 

significant at 

α=5% 

Student 

preferences 

0.192 0.637 0.321 0.445 the test is not 

significant at 

α=5% 

Instructor 

Preferences 

0.772 0.342 0.199 0.843 the test is not 

significant at 

α=5% 

Student 

Satisfaction 

0.628 0.741 0.267 0.334 the test is not 

significant at 

α=5% 

 

For factor 1, “Technology Interface” it may be concluded that the probability values (p) from the Anova 

table, for all the groups higher than 0.05(level of significance), and therefore the null hypotheses, (at 95% 

confidence level) may be accepted. Therefore, it can be concluded that there is no difference among 

various groups of respondents with respect to the attitudes towards ICT issues for Factor I and the test is 

not significant at the confidence level of 5%. 

For factor 2, “Student preferences” it may be concluded that the probability values (p) from the Anova 

table, for all the groups higher than 0.05(level of significance), and therefore the null hypotheses, (at 95% 

confidence level) may be accepted. Therefore, it can be concluded that there is no difference among 

various groups of respondents with respect to the attitudes towards ICT issues for Factor 2 and the test is 

not significant at the confidence level of 5%. 

For factor 3, ‘Instructor Preferences’ it may be concluded that the probability values (p) from the Anova 

table, for all the groups higher than 0.05(level of significance), and therefore the null hypotheses, (at 95% 

confidence level) may be accepted. Therefore, it can be concluded that there is no difference among 



various groups of respondents with respect to the attitudes towards ICT issues for Factor 3 and the test is 

not significant at the confidence level of 5%. 

For factor 4, Student Satisfaction it may be concluded that the probability values (p) from the Anova 

table, for all the groups higher than 0.05(level of significance), and therefore the null hypotheses, (at 95% 

confidence level) may be accepted. Therefore, it can be concluded that there is no difference among 

various groups of respondents with respect to the attitudes towards ICT issues for Factor 4 and the test is 

not significant at the confidence level of 5%. 

 

T-TEST FOR INDEPENDENT SAMPLES TO CHECK DIFFERENCE 
BETWEEN RESPONDENTS ON GENDER BASIS WITH RESPECT 
TO ICT ISSUES 

 

In line with the proposed research design, t-test for independent samples was conducted to check whether 

any differences were noted on gender basis. The objective of this was to check whether the differences 

were significant or not with respect to the four derived factors and ICT issues. In this context, Null 

Hypothesis is denoted by HO and alternate Hypothesis is denoted by H1. The results are displayed in 

Table.6 (t-Test to check differences based on gender) 

HO: There is no difference between the respondents attitudes based on gender with respect to four factors. 

H1: There is difference between the respondents attitudes based on gender with respect to four factors. 

 

 

 

 

 

 

 

 

 

 

 

 



Table 6-Interpretation of t-distribution for respondents on gender basis 

Factors P(value of probability Inference 

Technology Interface 0.414  0.414 is less than 0.05 ,hence  

the test is not significant at 

α=5% 

Student preferences 0.512 0.512 is less than 0.05 ,hence 

the test is not significant at 

α=5% 

Instructor Preferences 0.527 0.527 is less than 0.05  0.05 

,hence the test is  not 

significant at α=5% 

Student Satisfaction 0.411 0.401 is less than 0.05 ,hence 

the test is not  significant at 

α=5% 

 

Inference for t-Test 

After analyzing the results of the t-test it can be concluded that no difference was observed between the 

respondents based on gender towards ICT issues. The null hypothesis was accepted as the probability 

values like 0.414, 0.512, 0.527 and 0.411 are higher than 5% significance level (Table).It can also be 

concluded that no difference existed between respondents (based on gender) with regard to their attitude 

towards ICT issues. 

 

 

 



SUMMARY OF THE RESEARCH FINDINGS 

The statistical analysis of the data of the current research study has revealed the following. 

 

1. The respondents’ attitude towards ICT issues is reflected in terms of four factors Technology 

Interface, Student Preferences, Instructor Preferences and Student Satisfaction. 

2. Anova-I way test results of four types of  respondents (HND Business, HND Accounting, Honors 

program in Business Studies and Honors program in Accountancy and Business studies),revealed 

that the respondents were of similar opinion and no significant differences were observed towards 

ICT issues across the four factors derived from the study.  

3. T-test results revealed that gender classification has no impact on the perception of ICT issues 

and both male and female respondents perceived similarly. 

4. Students have demonstrated an awareness of ICT issues. 

 

SUGGESTIONS FOR IMPROVING THE USE OF ICT 

Based on the suggestions offered by the respondents the following suggestions are helpful in using ICT 

for management education in Muscat College. 

 

1. The instructors are responsible for using ICT for classroom instructional purposes and therefore a 

more proactive involvement from them will facilitate the effective use of technology. 

2. The benefits of using technology may be presented to students on a periodic basis through student 

orientation programs. 

3. The infrastructural facilities in classrooms and computing labs play an important role in the use of 

ICT tools and therefore more focus may be laid in that direction. 

4. Students may be encouraged to use laptops so that a technology enabled atmosphere evolves in 

the college. 

 

CONCLUSION 

The analyses of findings revealed that use of ICT tools have an impact on the teaching of management 

courses in Muscat College. The students’ attitude towards ICT tools is reflected in terms of four factors 

(Technology Interface, Student preferences, Instructor Preferences and Student Satisfaction) cited in this 

study. It was also observed that no signifant differences were observed across the four types of the 

respondents chosen for this study. Further both male and female respondents perceived similarly on ICT 

issues. Suggestions are also offered to improve the use of ICT in Muscat College. 

 

FUTURE RESEARCH 

The scope of this research study may be further enhanced by incorporating more HEI’s in Oman. 

Comparative studies can also be made between the HEI’s across the other Middle East countries. While 

this study is restricted to ICT issues, further research studies may address other related aspects as well. 
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Abstracts

Catastrophe road accidents are a cause of fatalities. Emergency alert system helps to reduce fatalities from road accidents by 
diminishing the response time of helpline responders. This paper concerns the Smartphone based Intelligent Black Emergency 
Alert Technology (I-BEAT) system that is based on a wireless technology “ZigBee” and web services which will alert 
healthcare units and precisely to the emergency support system that monitors and maps the location and status of emergency 
resources, including area hospitals, ambulances, and rescue teams.

Victims who are found at the scene with fatal injuries are classified as priority (Black) in the alert system and hence black 
emergency notification is aerated for them. Routing victims of fatal accidents to the nearest emergency centers such as police 
station, health clinics, fire service centers etc., giving the thorough location of the incidence spots. This will bring quick 
response and rescue of misfortune victims eventually saving life threats and assets in short span of time.

Keywords: ZigBee, smartphones, emergency support system,mobile based  services,alert system,information technology,accelerometer

1. Introduction

Emergency never comes with prior intimation and in real world scenarios, detecting such emergencies & reporting 
them is real challenge. “The Global Road Safety Report 2013” of WHO has also proclaimed 30.4 deaths per 
100,000 persons [13] in sultanate of Oman. This report sets sultanate of Oman on third position after Iran (34.1) 
and Iraq (31.5) in the entire Eastern Mediterranean constituency [14].

Twelve per cent of the road accidents in the Sultanate turn out to be fatal, an average of one death in every 10 road 
accidents, according to the recent statistics released by the National Centre for Statistics and Information 
(NCSI)[15].Unfortunately more than half the victims are in the economically active age group of 25-65 years and 
perhaps bread winner of their family. 

This paper proposes to apply the competence of  I-BEAT(Intelligent Black Emergency alert technology) system 
which may be deployed in smartphone .I-BEAT system is supported by Microcontroller which is equipped with 
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Vibration sensor(accelerometer), Micro electro mechanical system(MEMS) sensor, inertia switch and ZigBee.. 
ZigBee is a wireless sensing technology based on electromagnetic signal detection [6], [1].The expected benefits 
for emergency medical care with ZigBee technology are: 1. positions of healthcare workers and patients are known 
at all times via constant long-distance detection; 2. emergency alarm messages from patients can be received by 
healthcare workers at any time and any place via smartphone. Black Emergency alert technology(I-BEAT) system 
which will record and report emergency in real time using a medical sensor technology “ZigBee” are expected to 
give smartphones increasing opportunities to be used for medical purposes, thanks to its light weight and 
portability[2], [3], [4], [7]. Car accidents are a leading cause of fatalities [12]. Black Emergency Alert Technology 
(I-BEAT) System can play a vital role to save lives and economize time to reach emergency responders [10], 
[5],[11].The main advantage and strength of the new system comes from the Mobile Web Services technology that 
would be used in the system[8]. This technology can overcomes any problems of interoperability between systems 
running different applications based on different programming languages on different platforms [9].

2. Problem Statement

Person in emergency will not be in position to inform rescue team on fly and wait for their help; perhaps he/she 
attempts to escape if they are conscious and know about emergency. More dangerous situations occur when person 
is unconscious or not able to take action against emergency for example physically handicapped person or old age 
citizen who can’t step down immediately from emergency place. 

3.  Proposed Idea

The current alert system gets failure and does not work if any of the following occurs at the time of the crash:
1. The Link or smartphone is disconnected or damaged
2. The Link and smartphone are not connected via Bluetooth
3. GPRS signal is delinked during crash
4. Broken mobile signals to upload details of the accident.

We are proposing the real time system which reports emergency automatically and also records the sufficient data 
like person in emergency, location, time and type of emergency and communicate this message to outside world 
with help of wireless channels which will record and report emergency in real time. 

4. System Architecture & Methodology

As shown in Figure 1, proposed system is based on following mechanisms.  
a) Electronic sensor equipped with ZigBee
b) Smartphone with designed software 
c) Cloud server as Data storage system.

4.1 Crash Detection 

1)  When the vehicle meets accident then vibrations are sensed by vibration sensor (accelerometer) and MEMS 
sensor will start up the process. 

2) Then the PIC Microcontroller will activate the Smartphone and will trigger in emergency and transmits the data 
over ZigBee communication.

3) Smartphone sensor detect phone acceleration.
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Fig:1  Block Diagram of Vehicle Accident Automatic Detection and Remote Alarm Device

4) I-BEAT software enabled Smartphone decides the appropriate channel to send this emergency signals along 
with other information like person in emergency, location, time and type of emergency to respective cloud server 
over GPRS or text message to emergency help line number or satellite call, respectively.

5) 3G/4G connection transmits accident details.(The Smartphone will send the message “ACCIDENT 
OCCURRED AT FOLLOWING LOCATION LONGITUDE=1728.8919,N LATITUTE 7835.6888E DATE:01-
12-12.” ). The smart phone and GPRS modules are interfaced to the PIC microcontroller using serial 
communication. All the components are interfaced precisely so that the accident detection and alert message 
sending are fully automated, so that the warning time is reduced significantly.  In this latitude and longitude values 
will be taken through the GPRS module by using Smartphone and sends the message to the registered mobile 
number of health centres and cloud server.

6) GPS will be used as a positioning system aimed at helping emergency service centre to find location of victims.
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7) The cloud server /on line server will decode the received text and images with the Java API, references, and 
predefined database.

8)The cloud server will send an   automated SMS to pre-set emergency contact person or health care services 
indicating the current location of the user and keep uploading current location to the online server.

9). Sever keeps updating information and notifies authorities and emergency contacts.

10) The rescue team reaches the site of the accident with the help of the location given in the message. 

11) Victims are carried to emergency health centres within a "golden hour".

4.2 Methodology

A. ZigBee

Zigbee is one of the most widely used transceiver standard in wireless sensor networks to support low power 
monitoring and controlling devices. ZigBee communication is precise one at low cost, easily available with smart 
phones and have good coverage of 30 to 100 meter range.

B. Electronic Sensors( Vibration and MEMS)

Electronic Sensors (Vibration and MEMS) will be placed in observation areas which consist of sensor and 
microcontroller. Whenever the accident occurs the vibrations are sensed by the vibration sensor and these signals 
are given to the controller through the amplifying circuit. 

C. Microcontroller Unit: 

Deployed electronic sensors with microcontroller will triggers in emergency and transmits the data over ZigBee 
communication. Inertia switches are used to detect the accident and if in case there are rolls over of the car the 
angle of the rolls over is detected by the Micro electro mechanical system (MEMS) sensor and it is given as the 
input to the controller for further processing.

D. Accelerometer:  

Accelerometer is a vibration sensor which is used to record the vibration.  A smartphone based on board sensor is 
used to detect the forces and accelerations pertaining to a vehicle accident. Smartphone in vehicle experiences 
same acceleration as vehicle but in case of serious collision vehicle experiences large acceleration.

E. Smartphone/GPRS /GPS Modem

GSM network is utilized to send the location of accident where the modem is controlled by microcontroller.
Deployed electronic sensors with microcontroller will triggers in emergency and transmits the data over ZigBee 
(short range protocol), whereas the smartphone which is in range of sensor (30 to 100 meters depends upon ZigBee 
class) will work as receiver of this data and responsible to record it, this software on smart phone is also 
responsible for uploading that data along with other information like identifying current location tracked via 
GPS.
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F.  Accident detection Algorithm

Case study: When a fast-moving car hits a stationary objects (e.g. wall, pole, road divider, parked vehicle…..)
Step 1: Apply Newton’s Second Law to trace the net force intricate in the crash.

Force = mass of car x acceleration of car
Ex:       850.5 kg x 550 m/s^2 = 467,775 Newton (N)  

The car exerts a force of 467,775 N on the stationery object, which is roughly equivalent to 550 times the 
car's weight. OR
Force = Δp/Δt Where Δp = change in momentum

(Note: The Δ symbol is called "delta," and represents change) ,Δt = the time it took for the change to occur 

Step 2:   apply Nilsson Kinetic laws to calculate the effect of a change in the average speed on a road on number of 
injury crashes.

LO2 = LO1 
Where

n=2 if there is minor injury crashes, n=3 if there is severe injury crashes, n=4 if there is fatal crashes
With LO2 being the number of injury crashes after the change in speed, LO1 being the number of injury 

crashes before, v1 being the average speed before the change, and v2 being the average speed afterwards. 
The same formula could describe the effect on the number of crashes with severe injury, but not to the power 2, but 
to the power 3, and its effect on fatal crashes was to the power 4.

Step 3:  The net force involved in the crash
If the net force involved in the crash is >= 500 && <800 times the vehicle's weight
Then   n=2
If the net force involved in the crash is >=800 && <=1000 times the vehicle’s weight   
Then n=3
If the net force involved in the crash is >1000 times the vehicle’s weight   
Then n=4

G.   I-BEAT System

Smart phones in range are installed with special designed software (I-BEAT) supposed to collect that data 
transmitted by sensors and record for further use. I-BEAT is also responsible for transmitting the same data along 
with other information like person in emergency, location, time and type of emergency (1.roll over 2.Minor Crash 
3.severe crash 4. Fatal crash) to respective cloud server over GPRS. The concept of cloud server is nothing but the 
Government or private agencies or any public rescue teams who voluntarily responsible for handling such type of 
emergencies in state.

∑ The alert signal input will be firstly recorded by I-BEAT enabled Android smart phone. 
∑ The signal will be verified and recognized by the Android applications by using the Android API and Java 

API. A recorded text will be generated and send to the cloud server or Android applications depending on 
the command. 

∑ The cloud server will decode the received text with the Java API, references, and predefined database. 
∑ The cloud server will send an   automated SMS to pre-set emergency contact person indicating the current 

location of the user and keep uploading current location to the online server.
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Fig 2: Technique references related to implementation

-

4.3 Application Flowchart

The Flow Chart of the system is shown in the figure 3. It shows the system is initialized on power ON. When the 
system is detected to be abnormal, it is confirmed that the accident has occurred. The vibration/acceleration of the 
vehicle is detected to confirm the cause of the accident. As soon as the accident is detected the buzzer (alarm) is 
ON. The switch is scanned first; if it is a minor accident then the switch is ON so that messaging is terminated. If it 
is a major accident, the inertia switch remains OFF and the message is sent automatically to the rescue team after 
the location is detected by the GPRS.

Figure 3 explains about the data flow in application. As shown, initialization and pairing between the sensor device 
and Smartphone is done at first level. Both devices are in standby mode and listening to their particular signal to 
catch and report emergency. Sensor device is supposed to detect emergency first and then transfer the ZIGBEE 
signals to Smartphone. These signals are noting but the emergency type codes. System will have some set of 
predefined emergency type code, like – 1 for roll over, 2 for minor crash, 3 for severe crash, 4 for fatal crash etc. 
Once Smartphone get emergency code via ZIGBEE, it fetches the location details with help of GPS on handset. As 
collective information is has, try to send this emergency in three different ways.

IF GPS is available and active on set 
THEN send the location of victims on cloud server.

IF telephone network is available 
THEN send text message to emergency help line.

IF neither GPS or GPRS nor telephone network available for use 
THEN make satellite emergency call.

An alternate condition is given by pressing a switch, in order to interrupt the flow of sending the message in case 
of no casualty; this will help to save time of medical rescue team and unnecessary alarming which creates havoc in 
such unusual conditions.

Alert 
signal
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Fig.3 Flowchart of I-BEAT Application

In case the smartphone gets damaged due to fatal accidents then NFC and Black Box enabled smartphone allowing 
emergency support team to see, among other things:

∑ The last known location of their mobile users or their location at a specific time. 
∑ The mobile users nearest to another mobile user. 
∑ The mobile user nearest to a specified address. 
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5. Conclusions

I-BEAT applications currently in existence, and being developed, have tremendous potential to overcome the 
problems of lack of automated system for accident location detection. Consequently, the time for searching the 
location is reduced and the person can be treated as soon as possible which will save many lives. We actually 
identified the possible technical gaps and dealt with them. Therefore, the platform operates optimally in order to 
reduce the golden hour of arrival when every micro-second counts.
This paper, proposes an automated alert system based on mobile web services to detect the net force involved in 
vehicle crash with a stationary objects (e.g. wall, pole, road divider, parked vehicle, etc.).

In future more emphasis can be given on its detailed testing and enhancing it further, if required.
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Abstracts

The identification of mental disorders is crucial and very broad. The aim of this paper is to present the implementation of soft 
computing for classifying the mental disorders types. Multi-Layered Perceptron, Self-Organizing Feature Map and Neuro-
Fuzzy Logic approaches are designed and implemented for classifying mental disorders types. The proposed classification 
approaches are used to determine whether a sample (text or speech) is generated by a mentally ill person or an ordinary one. 
The proposed approaches illustrated clearly that most of the mental categories are identified and classified appropriately. The 
proposed Multi-Layered Perceptron achieved accuracy of ninety-nine percent and Self-Organizing Feature Map achieved 
accuracy of seventy-nine percent in the classification phase for predicting the desired output. While the Neuro-Fuzzy Logic 
presents approximation techniques based neural networks to find the suitable parameters of a fuzzy system.

Keywords: mental illness; softcomputing; text classification; haelth care;unsupervised learning; fuzzy system

1. Introduction

Mental disorders or mental illnesses involve psychological or behavioral patterns that are usually associated 
with distress or disability, which are not part of the natural evolution of a person or culture. Problems and disorders 
include depressive (DEP), psychosis (PSY), behavioral (BEH), alcohol use disorder (ALC), drug use disorder 
(DRU), self-harm/suicide (SUI) and others. Generally, mental disorders can be defined generally through a 
combination of features that reflect the feelings of a person or his actions and explain his thinking and perceptions.
The rapid development in information technology and the significant growth in data transfer needs extensive 
studies to achieve better progress in classification, data analysis and data extraction [14].

The researchers face new challenges in order to overcome the rapid rise in health care costs faced by the 
community. They attempt to discover new and innovative techniques through the use of information technology 
that help to find efficient and inexpensive solutions. [5].The implementation of artificial intelligence techniques in 
health care problems can help to diagnose diseases and assess treatment outcomes [19]. Soft computing (SC) is 
referring to the approaches of calculation that discover approximate solutions for satisfying real-world problems 
[21]. The SC relies on the use of the neural networks, fuzzy logic, and support vector machines. The main 
objective of SC is simulating human capacities such as learning, thinking and problem solving, etc. Recent 
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developments in the field of information technology and the use of soft computing techniques have helped to 
develop effective automated diagnostic systems [13, 12]. 

In spite of the great challenges, the use of artificial intelligence techniques can help in developing effective 
solutions to many medical problems. The most qualified methods for learning from the rare data are using the 
artificial neural network. The purpose of this paper is to design and implement a text classification model for 
mental illness using a multilayer perception neural network. Neural networks have specific features like massive 
parallelism, uniformity, generalization ability, learnability, trainability and adaptively. These features motivate 
researchers to approve neural networks based solution in solving problems. Neural approaches have been 
implemented effectively in many applications such as image processing, NLP, speech recognition, pattern 
recognition and classification tasks [3,17].Professional psychiatrists work hard consciously and unconsciously to 
investigate the language of their patients with the intention of identifying patterns, and use these patterns to assist 
in building an obvious clinical diagnosis [20]. Clustering is the process of separating data into groups that have 
similar features. Clustering is one of the significant themes of research that demonstrates important successes in 
many fields of research such as statistics, pattern recognition and machine learning [14]. Most machine learning 
techniques necessitate having labeled samples in the training phase. Nevertheless, obtaining labeled samples is 
very limited [5].

2. Mental Health Background

The Medilexicon's medical dictionary defined the mental health as "emotional, behavioral, and social maturity 
or normality”[16]. It is all about how we think, feel and behave. Mental health care is important at every stage of 
life, from childhood and throughout adulthood.  The term “mental illness” generally refers to a wide range of 
mental disorders that can be diagnosed by a health care professional [16]. The Mental disorder is growing to be one 
of the foremost problems in our society [2]. The World Health Organization anticipated that the world’s leading 
disability will be mainly caused by the depression by 2020. Depression is "a mental state or chronic mental 
disorder characterized by feelings of sadness, loneliness, despair, low self-esteem, and self-reproach; 
accompanying signs include psychomotor retardation (or less frequently agitation), withdrawal from social contact, 
and vegetative states such as loss of appetite and insomnia [16, 18]. The Mental illness can attack persons during 
teenage years and young maturity. All ages are susceptible to this illness, but the young and the old are especially 
vulnerable. Services for people with mental illness problems are different from one country to another, but mainly 
through welfare programs funded by governments, public and private hospitals [9]. The general and separate 
psychiatric hospitals are introducing in-patient services.  There are also community-based services that provide a 
range of services such as clinical based, mobile follow-up services and treatment. Despite significant achievement 
in mental health in some countries is still a lot be completed for addressing the burden of mental disorders which is
identified in the World Health Organization and World Bank’s Reports. The exploration of mental health fields are
increased as a result of an increasing in the number of persons who has or attacked by any type of mental illness. In 
addition, the extensive collection of information and publication dealing with different features of mental health 
illness is increased for finding solutions to a wide range of problems [9, 7, 18].

3. Soft Computing Paradigms

Soft Computing (SC) is computing techniques which utilizes the real world problems and provides lower cost 
solutions. It is mainly consisting of the following techniques: neural networks, fuzzy systems and evolutionary 
computation [11]. The three techniques of soft computing differ from each other in the way they function and time 
scales of operation which they embed a priori knowledge. The Neural networks implements numeric computations, 
which used to identify the learning and generalization conditions of a problem. Fuzzy systems are implemented in 
a linguistic framework which use to handle linguistic information and then performs approximate reasoning. 
Nevertheless, the evolutionary computation techniques are powerful methods for searching and optimizing the 
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results. Many researchers all over the world used soft computing techniques to discover solutions for various 
problems in the modern scientific society applications [11, 12, 13]. The significant directions of soft computing 
applications are implemented and performed into knowledge representation, learning methods, path planning, 
control, coordination, and decision making. Moreover, the SC can be significantly implemented in the following
areas: The biometrics systems, the bioinformatics systems, the biomedical systems, the Robotics applications, 
Vulnerability analysis. Furthermore, SC is performed successfully in Character recognition, Data mining, Natural 
Language Processing  (NLP) , Multi-objective optimizations ,Wireless networks, Financial and time series 
prediction ,Image processing ,Toxicology ,Machine control ,Software engineering ,Information management,
Picture compression, Noise removal and Social network analysis[15,7] ,etc. The implementation of Biometrics 
systems which used to identify and verify of people according to their biometric properties such as speech, face, 
iris, fingerprinted. While the Bioinformatics systems are used to study and analyse molecular biology like complex 
structures of proteins, which was not possible using any other technique due to their very large size. And 
biomedical systems are used to identify the occurrence of diseases and diagnosis which help doctors to make 
decisions. 

3.1. Neural networks

A neural network is considered as a data processing technique that maps an input of a stream of information to 
an output stream of data. Artificial Neural Network is a powerful data-modelling tool, which can perform complex 
input/output relationships either linear or non-linear. The most popular ANN techniques are Multilayer perceptron 
(MLP) and Self-Organizing Feature Map (SOFM). ANN has a number of features that can encourage scientist to 
implement Neural Network design themes in different applications. The most important features are massive 
parallelism, uniformity, learning and training ability, generalization ability, and adaptive ability [11, 12]. NN are 
comprised of three processing neurons, input, hidden and output. They connected together using weighted links. 
The architecture of NN is the organization of neurons into layers and the connection pattern within and between 
layers, it is illustrated as ‘R-S1-S3-S3’, which means that the input layer comprises of R inputs and connected to 
next layer which called “hidden” layers. This network has three hidden layers S1, S2 and S3. The weights of input 
and hidden layers determine when each hidden layer is activated. The hidden layers are in turn connected to 
“output layers”. This architecture has one output layer S3. The transfer function and weights of each neuron it 
should be defined. The training process is used to adjust the weights of the NN to ‘match’ set of samples (training 
set). The SOFM is one of the most popular network architectures. SOFM is used for data visualization which 
helps to represent a multidimensional data into lower dimensional spaces. The differences between the input vector 
and all neurons vectors are calculated as follows in equation 1:

= − = ( − ) + ⋯…+ ( − ) …1

The Best Matching Unit (BMU) is the winning node whose weights vector is the most similar to the input vector. 
Consider k1 and K2 are indexes of the winner-neuron, then BMU=D(k1,K2) = mini,j (Di,j) , which will adjust of the 
weights vectors of the winner and all the adjacent neurons. The neighbour-hood function is used to determine 
neighbour-hood of a neuron, as shown in equation 2: ℎ( , ) = exp ( ) …2 
The distance of the winner-neuron ( ) is computed as shown in equation  3: = ( − ) + ( − ) …3
The topological neighbour-hood function is modified frequently use the Mexican hat (h (ρ, t)) as illustrated in 
equation 4 :

ℎ( , ) = − ( ) 1 − ( ) …4

Then weights of all the neurons are updated as presented in equation 5:

( + 1) = ( ) + ( )ℎ(( , )( ( ) − ( )) …5
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where α(t) is the learning rate function. Finally, the weight vector of the winner-neuron or its adjacent are updated.
On other hand, usually the back-propagation learning algorithm is implemented in MLP for propagating the errors 
through the network.  The error correction learning ei (n) is defined as in equation 6: ei (n) =di (n) – yi (n) ...6

The gradient descent learning is performed for adapting each weight in the network as performed in equation 7:  

…7

where the local error is computed from ei(n) at the output PE. The constant step size is .

3.2. Fuzzy systems

Fuzzy systems are suitable for the uncertain or approximate reasoning function that their behaviour can be 
clarified based on fuzzy rules and it can be attuned by tuning the rules. It is proposed by L.A. Zadeh [21] .The 
fuzzy sets methods are appropriate for reasoning the linguistic modes of natural to human. Thus, it is used the 
concept of crisp sets which is expressed by the quantifying propositions. The robustness and flexibility of data is 
implemented by removing the sharp boundary between members and non-members for a group. The human 
experiences and preferences are implemented as Fuzzy logic via membership functions and fuzzy rules. The Fuzzy 
membership functions have different figures based on the preference and experience. The fuzzy set of a 
membership function of an input variable is mapping a universe of discourse into the interval    [0, 1]. Let X is a 
nonempty set, and then the membership or containment of X in a fuzzy set is “A” which decides an attribute
membership function μA(x) ∈ [0, 1]. It is mathematically expressed as in equation8:   = ∑ ( ( ))…8
The resolution of a fuzzy set “A” is defined by the α-level set. The crisp set “Aα” is containing all the elements of 
the universal set U. The crisp set is calculated as:

Aα ∈ | μ ( ) α ,α∈[ , ] .  And if Aα ε \μ ( ) α then Aα is called a strong α-cut. The level set of fuzzy set 
“A” is a set of all levels α ∈ [0, 1] with distinct α-cuts is illustrated as: Λ { | ( ) , } . 

The support SA ∈ [0, 1], of a fuzzy set A is described as in equation9:

= {∑ ( ) : ∀ ( ) > 0} …9

All the constituent elements whose membership values are equal to unity is called the core (CA) of a fuzzy set “A” 
is defined as:  C = { x ϵ U |μ (x ) = 0} , while the bandwidth (BWA) o is expressed as BW ={ x ϵ U |μ (x ) ≥ 0.5}.
3.3 Evolutionary computation

This computation technique employs numerous search and optimization algorithms such as genetic 
algorithms (GAs), genetic programming (GP), evolutionary strategies (ES), and evolutionary 
programming (EP). Most of these evolutionary algorithms are characterized by a population of trial 
solutions and a collection of operators to act on the population. Genetic algorithms (GAs) are 
evolutionary computing, adaptive and robust multi-point search and optimization procedures based the 
principles of evolution and natural genetics [11]. The GAs was first introduced by Holland J. in early 
1970's and developed by him and his students. The idea is created from monitoring how the evolution 
of biological creatures derives from their constituent deoxyribonucleic acid (DNA) and chromosomes. 
Since, an analogy can be implemented with a mathematical problem made up of several parameters. 
Essentially, the GA it is an optimization techniques that creates a new generation of the population for 
individual input objects by implement a suitable fitness function. Chromosomes are combined or 
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mutated to create new individual objects. The selection, crossover and mutation are used as fitnest
function and analogues of naturally occurring genetic operations [6, 4].

4. Mental health and soft computing

Many researchers discussed and implemented different approaches to the mental health problems. They 
implemented ANN, Fuzzy systems, statistics techniques for identifying the figures of mental illness. Imianvan a.a. 
& obi j.c. [10] They proposed Neuro-fuzzy inference procedure for analyzing the medical diagnosis of Bipolar 
disorder employed by physician. Neuro-Fuzzy Logic performs approximation techniques for finding the parameter 
of a fuzzy system. Jabar & Mabruk [13] designed and implemented a neural network system based multi-layered
perceptron for classifying transcribed text/speech samples and identifying the mental health illness. The proposed 
system helps to determine if a text/speech sample was generated by a person with mental health problems. The 
classifications of mental illness such as schizophrenia are very broad and difficult; thus, the data mining and 
clustering techniques are used for achieving desired practical results and task-relevant diagnosis. The proposed 
system demonstrated a high accuracy of (99%). Mabruk & Jabar [13] classify the transcribed text/speech samples 
based on Self-Organizing Feature Map (SOFM) approach. They designed and implemented a classifying system 
for determining mental disorders. The NeuroSolution software is used to implement the unsupervised Artificial 
Neural Network. The proposed classification system is given evidence that all the categories of mental illness are 
identified and classified appropriately. The proposed SOFM achieved accuracy of (97 %) in the classification 
phase for predicting the type of mental illness. In C. R. S. Lopes & et. al. [6] a common mental disorders (CMD) 
factors are analyzed using Multilayer Perceptron (MLP) technique which is trained with Simulated Annealing 
Algorithm. For the sake of optimizing both architectures and weights simultaneously Simulated Annealing is used
which help to identify the variables with higher frequency of the mental disorders. Experiments proved that the
years of schooling are frequently associated with CMD by 89.29%. Mabruk and Joachim [1] implemented a text 
mining techniques based a clustering for determining psychiatric problems. The proposed system aims to identify 
the speech samples that generated either by person have mental illness or not. The proposed technique is achieved
an accuracy of (92%) and precision (87%) and moderate to low recall. Gal Kazas & Michael Margaliot [20] 
proposed an algorithmic approach for visualizing the topology of mental disorders based on self-organizing 
features map (SOFM). The SOFM is trained for producing a two-dimensional map of 27 high frequently figures of
mental disorders. The symptoms associated with the disorder are represented by an 82-dimensional input vector. 
The distinct clusters of mental disorders are presented using a map of features. Each cluster contains disorders that 
are similar to each other, and different from other clusters. They provided a clear method to visualize the topology 
of mental disorders.

5. Data collections

For the sake of testing the proposed methods [12, 13, 14, 15, 1], two hundred messages were used which they 
are randomly selected from "sci.psychology psychotherapy" and "sci.philosophy". The header and signature of the 
information was removed from the text messages for the sake of anonymity [1, 14]. The two newsgroups are 
nominated cased on the prior discourse ideas in psychotherapy including the diagnosis and the contents which
normally must be dissimilar. The classification assignment is hard since the topic area of the two newsgroups is 
closely similar that cross-posting can occur. The experiments were performed using 200 text files comprising the 
original messages and their replies. A pre-processing technique is performed on the text samples to produce the 
binary encoding. The output of encoding stage will use later as an input for neural network because the raw data
cannot be used directly as inputs to the neural network. Therefore it needs to be converted into digital forms. 
However, the inputs of the network are transcribed speech samples in binary forms. And, the output will determine 
whether the transcribed speech samples have been written by someone who has mental illness or not. This is done 
by searching the text for key symptoms of mental illness [1, 14, 21]. The experiments under taken were used the 
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clustering techniques in order to extract the task-relevant diagnostic group from psychiatric reports. The 
experiments were done to determine the main nine clusters symptoms of mental illness (ADHD), attention deficit, 
disorder, hyperactivity, apprehensive, deranged, psychotherapy and none of them).  Usually the reports are 
included of the patient’s information (personal and historical), referral information, in addition to a description of 
indicators and a psychiatrist’s proposition on treatment recommendations. The data set is divided into three sets, 
the training data set which is used for the training of the network. It is used to produce the best neuron weight for 
generalizing the network. The experiments were used about 500 data sets for the training process [12, 13, 15]. The 
second data sets is the cross validation which is used usually to determine the errors in a test data set in 
comparisons with the trained data. The experiments used about 400 data sets for cross validation process.  And the 
third set is testing data which is used to determine the best network performance. For the purpose of testing the
network performance, the experiments test about 71 pair of data sets.  The weights of best network are 
automatically saved during the training phase and it is loaded into the network before the testing process starts.

6. Comparison of mental health techniques

In order to obtain accurate results of the comparative study should succumb to the same testing conditions and 
data. As a result of the lack of available data on psychiatric, most of the researchers resort to the use of data to be 
collected individually, which is an obstacle for getting this data to be used in testing by another researchers. Table 
1 shows the results of the comparative study between a number of researchers [1, 6, 12, 14, 15]. Results in Table 1 
clearly show that the use of neural networks [12, 15] gives better and faster results even in cases where the data are 
very few. Moreover, these methods use a little data to get the desired results, which represents important methods
for testing some cases of diseases with scarce data.

Table 1. The results of the comparative study between numbers of researchers

7. Conclusions

The high incidence of mental illness and associated costs to health care providers has led to increased research 
into features that reduce the risk of mental disorder.  Despite all these efforts, still the exact causes of many mental 
illnesses are undecided. Many Researches has established for determine the mental illnesses correlate with a 
number of chronic physical health conditions such as high blood pressure, diabetes, and HIV/AIDS, which results
in higher cost to the health system [13, 10]. The present study aims to identify mental illness through the analysis 
of texts, in a series of computer based experiments. The current work used the same data text set as used in related 
studies [1, 13, 14, 15]. This is only to test the approaches in same environment and under the same conditions. In
[13, 15] they designed and implemented SOFM network to analyze transcribed test/speech samples of patients, 
thereby determining if any of the newsgroup messages were written by people who had a mental illness or not. 
Nine figures of mental illness were analyzed and implemented  (O1 is ADHD , O2 is attention O3 is deficit , O4 is 
disorder, O5 is hyperactivity , O6 is apprehensive, O7 is deranged, O8 is psychotherapy  and O9 is none of them).   
Nevertheless, the robustness of the machine learning classification and clustering is significant which has been 
shown that the SOFM network [15] is reliable and achieved accuracy of (97%) in classification of the input text.
Besides, MLP approach [12] achieved an accuracy of (99%) in comparison with other methods [1, 6, 14]. The 
proposed neural approaches [12, 15] use a few number of data sets to complete the classification process and train 
a network which is useful in experiments with rare data.  In [10] the researchers are presented a hybrid Neuro-

Jabar [12] Joachim [14] Mabruk [1] Lopes[6] Jabar[15]

Methods NN-MLP SVM SVM NN-MLP NN-SOFM

Data size for training 20% 100% 100% 100% 40%

Accuracy 99% 80% 92% 89.29% 97%
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Fuzzy Expert System which assist diagnosis of Bipolar disorder based onset of symptoms. This system implements 
a set of fuzzy data set unified into neural network system which is gives mare precise result in comparison with 
precious approaches. Finally, despite all the success, but the researchers mentioned there is a need to increase the 
number of research to explore the causes of mental illness and its relationship to the outer circumstances.
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Abstracts

Lung cancer disease is one of the leading causes of death among men in developed and developing countries. Its cure rate and 
prognosis depends mainly on the early detection and diagnosis of the disease. An analysis report by World Health Organization 
(WHO) shows that, 7.6 million deaths occurred by cancer every year. In order to conserve the life of the individuals who are 
endured by the lung cancer disease, it should be pre-diagnosed. So there is a demand of pre-diagnosis method for lung cancer 
disease which should provide superior results. In this manuscript we illustrate a process to classify the microarray gene 
expression data based on their tissue sample types using data mining and image processing techniques. The proposed lung 
cancer pre-diagnosis system is a combination of Feed Forward Back Propagation Neural Network grouping with Statistical 
Approach and Fuzzy Inference System. The ultimate objective is to solve the drawbacks in dimensionality reduction as they 
have a direct impact on the robustness of the generated fuzzy rules. Consequently, the goal is to generate fuzzy rules based on 
dimensionality reduced data. Then the risk factors and the indications from the dimensional concentrated dataset are given to 
the Feed Forward back Propagation Neural Network to accomplish the training process. In the testing practice, more data are 
given to the trained fuzzy system to finalize whether the given testing data envisage the lung disease perfectly or not.

Keywords: Data Mining, Feed Forward Back Propagation Neural Network, DNA Microarrays, Cancer Diagnosis;

1. Introduction

Lung cancer is the one of the leading cause of cancer deaths in both women and men. Its cure rate and prognosis 
depends mainly on the early detection and diagnosis of the disease. There are two foremost types of lung cancer. 
They are small cell lung cancer (SCLC) or oat cell (NSCLC) cancer and Non-small cell lung cancer. Every type of 
lung cancer cultivates and multiplies in dissimilar ways, and is should be handled in different way. If the cancer has 
characteristics of both categories, it is entitled as mixed small cell/large cell cancer. Non-small cell lung cancer is
more familiar than SCLC and it commonly cultivated and multiplies more leisurely. SCLC is roughly associated 
with smoking and multiplies more speedily and form huge tumors that can multiply broadly throughout the body. 
They often start in the bronchi close to the middle of the chest. Cancer is usually diagnosed by investigating the 
cells using a microscope. Imaging tests like computerized tomography (CT) help in representing the possible 
presence of cancer by depicting an abnormal growth of tissue. The problem with this is that a medical image such 
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as CT scan or MRI cannot show all the patterns and information for a particular type of cancer or subtypes of 
cancer. Another method used by Doctors is called biopsy. Biopsy is done by surgery. Doctors take a sample of the 
tissue that is understudy. This sample is then examined with the help of a microscope. The appearance of normal 
cells is uniform; they are organized in order and are of equal size. Cancer cells are different than normal cells. They 
are in dispersed order, their sizes are different and they are not structured well. Issue in this method is that a doctor 
with his naked eye and a microscope cannot remember a large number of patterns of the disease. The need is to 
automate this process to make the cancer diagnosis efficient and fast with the use of state of the art technology.

1.1. Genes and their importance in Cancer Diagnosis

Genes provide very valuable information which can be used to study any disease in depth. Study of genes from 
a cancer patient helps us diagnose cancer and differentiate between types of cancer. It also helps in separating the 
healthy people from the patients. Genes contains infinite patterns that cannot be recorded manually using a 
microscope. DNA Micro Arrays are used to study the information obtained from Genes. 

1.2. DNA Micro Arrays

DNA microarrays are the latest form of biotechnology. These allow the measurement of genes expression 
values simultaneously from hundreds of genes. Some of the application areas of DNA microarrays are obtaining 
the genes values from yeast in various ecological conditions and studying the gene expression values in cancer 
patients for different cancer types. DNA Microarrays have huge potential scientifically as they can be useful in the 
study of genes interactions and genes regulations. Other application areas of DNA microarrays are clinical research 
and pharmaceutical industry [1].

1.3. Data Retrieval from DNA Micro Arrays

Gene expression data is retrieved from DNA microarray through Image processing techniques. Data for a single 
gene consists of two intensity values of fluorescence i.e. Red and Green. These intensities represent expression 
level of gene in Red and Green labeled mRNA samples. Image of a microarray is scanned. This image is then 
processed through image processing techniques [2].

2. Related Works

Kiran et al. [4], have surveyed the various Neural Networks that have been used in successful classification 
of medical data for various disorders. Examples include -Feed Forward Neural Network, Radial Basis Function 
(RBF) Network, Kohonen self-organizing network, Fuzzy Neural Network, Probabilistic Neural Network. For the 
successful detection of Lung Cancers, various methods have been surveyed. They are as follows: To perceive the 
lung cancer in its premature stages Hopfield Neural Network (HNN) and Fuzzy C-Mean (FCM) clustering 
algorithm were used for segmenting sputum color images. HNN showed better classification result than FCM, and 
it flourished in extorting the nuclei and cytoplasm regions. Nevertheless FCM unsuccessful in extorting the nuclei, 
as a substitute it detected only part of it; and was not sensitive to intensity variations. [5] With the development of 
medical technology, the medical images play a more and more important role in diagnosis. X-ray, CT and MRI 
images have widely been applied to diagnosis. [6]

ANN has the potential to improve the diagnostic accuracy. Biochemical Diagnosis, Imaging Diagnosis and 
Cytology Histology diagnosis are the three main methods for lung cancer diagnosis. Imaging diagnosis includes X-



Arunkumar Sivaraman, S. Arun Rajesh

3 ©Elsevier Publications 2014

ray imaging, CT, MRI, angiography and interventional radiology. CT is an important medical imaging method 
employing tomography, which is one of the most widely used for the diagnosis of lung cancer. The result of ANN 
was evaluated with those of logistic regression by ROC curve study. The analytical accuracy of ANN and logistic 
regression with all samples of the test group and training group were 84.6% and 96.6%. [7] In [8] a Radial Basis 
Neural Network (RBFN) was used for lung cancer screening. 

Because of its learning characteristics it was selected to train the samples and then extract the internal 
relation between the pathogenic factors and inducing lung cancer, and eventually it generates empirical function 
and forecasts the new samples. The training function adopted Linear Least Square method (LLS) and the Gradient 
Descent hybrid learning algorithm to optimize the training process and the screening results. The accuracy of lung 
cancer identification was 95.32%. [9] In order to recognize features of patient fragments where tolerable survival is 
significantly higher/lower than middling endurance across the intact dataset, Association Rule Mining techniques 
were used for the identification of hotspots from lung cancer data. Automated association rule mining practices 
answered in hundreds of rules, from which many outmoded rules were physically removed based on domain 
understanding. The ensuing rules conformed to existing biomedical knowledge and provided interesting insights 
into lung cancer survival. The Hotspot algorithm is an association rule mining algorithm which is directed by a 
target attribute, which means that the consequent is fixed to the target attribute. It can be used for segmentation 
with both nominal and numeric targets. [10] Computer Aided Diagnosis (CAD) is procedures in medicine that 
assist doctors in the interpretation of medical images. Imaging techniques in X-ray, MRI, and Ultrasound 
diagnostics yield a great deal of information, which the radiologist has to analyze and evaluate comprehensively in 
a short time. A relatively young interdisciplinary technology, CAD combines the elements of Artificial Intelligence 
and Digital Image Processing with radiological image processing.[11] and [12] use CAD for lung cancer. The 
design and development of a two stage CAD system that can automatically detect and diagnose histological images 
such as CT scan of lung with a nodule into cancerous or noncancerous nodule was done in [10]. In the first stage 
the input image is pre-processed and the cancerous nodule region is segmented. Second stage involves diagnosis of 
the nodes based on fuzzy system and the grey level of the nodule region. 

While maintaining a high degree of true-positive diagnosis, this proposed method attained an accuracy of 
90% and also high detection sensitivity and specificity, which meets the basic requirements of clinical diagnosis 
[10] Machine Learning techniques were utilized to develop a CAD system, which consisted of feature mining 
phase, feature collection phase and cataloging phase. Different wavelets functions have been used in Feature 
Extraction/Selection, to find the one that produces the uppermost precision. Clustering K-nearest-neighbor 
algorithm has been consumed for classification. Testing was done using Japanese Society of Radiological 
Technology's standard dataset of lung cancer. Of the 154 nodule regions (abnormal) and 92 non-nodule regions 
(normal), a precision level of over 96% was achieved for classification. [11]

3. Proposed Methodology

Our proposed architecture for lung cancer pre-diagnosis system is shown in Fig1. At the early stage, the 
dimensionality of the given dataset is reduced using Statistical Analysis with Fuzzy Inference System (FIS). After 
the dimensionality reduction, the reduced dataset are given as the input to the pre-diagnosis stage. While exploiting 
a supervised training process, the network must be afforded with both sample inputs and anticipated outputs. The 
anticipated outputs are compared against the actual outputs for given input.
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Fig. 1. Proposed Architecture

Using the predictable outputs, the back propagation training algorithm acquires an intended error and fine-tuned 
the weights of the different layers rearward from the output layer to the input layer.

Fig. 2. Structure of a Feed-Forward Neural Network

The following steps are followed to build and train a network [19];
1. Create an initial neural network with number of hidden unit h = 1. Set all the initial weights of the network 

randomly within a certain range.
2. Train the network on training set by using a training algorithm for a certain number of epochs that minimizes 

the error function.
3. If the error functions av x	on validation set is acceptable and, at this position, the network classifies desired 

number of patterns on test set that leads the efficiency E to be acceptable then stop.
4. Add one hidden unit to hidden layer. Randomly initialize the weights of the arcs connecting this new hidden 

unit with input nodes and output unit(s). Set h = h + 1 and go to step 2.
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The following algorithm describes the dimensionality reduction process by determining statistical parameters.

For back propagation algorithm the weight adjustment is:

For the hidden-layer weights:

Where, k indicates the kth output unit, j indicates the jth hidden unit; i indicates the ith input node, p is the input 
vector, xpi is the input value to i.

4. Conclution

In this manuscript, we have proposed a lung cancer pre-diagnosis system with the aid of Statistical Approach 
with Fizzy Inference System and Feed Forward Back Propagation Neural Network. The proposed system was 
implemented and a huge set of test data’s were utilized to analyze the outcomes of the proposed lung cancer pre-
diagnosis system. Thus the proposed lung cancer pre-diagnosis system offers a significant tempo of accuracy, 
sensitivity and specificity. We can say that proposed method more precisely diagnosis the lung cancer from the 
given test data by seeing the elevated rate of measurements.
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