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ABOUT THE 3rd MIDDLE EAST COLLEGE STUDENT CONFERENCE 

 
MEC focuses on promoting best practices in both research, and teaching & learning. The 
academic departments are engaging in scholarly research to promote research culture among 
students. The student conference on Applied Information and Communications Technology 
provides a platform for showcasing ‘student research’ in order to foster and promote the research 
culture among students. In addition, it will enhance research collaboration among staff and 
students in strengthening teaching & learning practices.  
The conference will bring together the student community of Oman to explore new skills in the fields 
of Information Communication Technology, Engineering, and Business. The knowledge produced 
during the deliberations will enlighten the academic community in general and student in particular. 
Importantly, this conference aims to identify and examine the latest research trends and 
developments in these fields. The Keynote addresses scheduled during the conference will offer 
unique opportunity/platform for students to discuss and debate the recent research questions. 
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Themes of the Conference 
 
 
• Electronics & Communication Engineering  
• Electronic System Design  
• Telecommunications Systems  
• Signal, Image and video processing  
• Embedded systems 
 
 
• Computer Science & Engineering  
• Artificial Intelligence  
• Computer Architecture and Network  
• Information Security  
• Big data and IOT  
• Mobile computing  
• Data Mining  
• Computer vision, Analysis and Design  
• Optimization Techniques  
• Wireless sensors  
• Network security  
• Software optimization  
• Ubiquitous computing  
• Intelligent Agents 
 
 
• Civil Engineering  
• Materials and Structures  
• Highway & Transportation Engineering  
• Environmental Engineering  
• Soil Mechanics & Geotechnical Engineering  
• Sustainability in Building Construction  
• Cost and Project Management 
 
 

Mechanical Engineering  
• Automotive Engineering  
• Hybrid Vehicles  
• Materials: Properties, behavior, Fabrication 
o Nanomaterials  
o Non-Metallic Materials 
o Composite Materials 
o  Non-Destructive Testing  
• Surface Engineering o 
Surface improvements o 
Tribology  

• Manufacturing Engineering ▪ 
Manufacturing  ▪ Metal Forming ▪ 
Welding  ▪  Machining 
▪  Micromachining 
▪  Powder Metallurgy 
•  Modeling and Simulation 
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A Study on the Alternative Strategies and Approaches to Condense the 
Security Challenges and Threats Faced in the area of Cloud Computing 

 

Habiba Sohaila and Dhanalakshmi Venugopala 
 
 

 
The focal point of this research maneuvers over the challenges and threats that are continuously being faced in cloud 

computing. Cloud computing is considered as one of the most versatile technology in the recent years. It is an innovative 
approach towards Information Systems and it has become an integral part of the IT industry. The paper aims to highlight the 
seriousness of the threats and challenges encountered in cloud computing. In this paper, we give an overview on what makes this 
technology the future of computing. Immense literature study was conducted to gather adequate data on the recent techniques and 
terminologies related to the research field. An in-depth research analysis presents a competent mechanism that identifies the 
challenges and threats in cloud computing. The paper also refers to different security breaches that occurred over the years and 
what measures were taken to overcome the catastrophic loss. Along with that, it also caters the alternative strategies and 
approaches available to overcome the possible security threats and challenges. Different alternative methods such as 
Cryptography and Access Control Mechanisms are identified which are feasible and can be utilized for enhancing the security in 
cloud computing. Cloud computing is no doubt growing in popularity but even the immensity of this technology cannot disguise 
the security issues that linger with it. After thoroughly investigating and inspecting all the literary resources, gathered data and 
information, it is discovered that although cloud computing is tremendously gaining its popularity in the IT field, concerns about 
its security impact have also been raised considerably. The conclusion of this paper provides different strategies to be adopted to 
condense the effect of security challenges in the chosen area of the research. 
 
 
Keywords: Access Control, Cloud Application, Cloud Computing, Challenges, Cryptography, Data Portability, 
Information System, Interoperability, PaaS, SaaS, Security, Threats, Virtualization;  
 
 
Introduction 
 
Cloud computing is the future of computing. This research 
article discusses the challenges and threats faced in the area of 
cloud computing. Moreover, it highlights the alternative 
strategies and approaches to condense the security challenges 
being faced in cloud computing. It is an innovative approach 
towards Information Systems. Cloud computing reduces the 
complexity of storing and managing the data. All the big 
organizations such as Amazon, Google, IBM, and Microsoft 
are utilizing the flexibility of cloud computing. 
 
In 2010, Hassan Takabi, James B.D.Joshi and Gail-Joon Ahn 
defined cloud computing as a model that enables convenient, 
on-demand network access to a shared pool of configurable 
computing resources. This cloud model promotes availability 
of data (Takabi, H., 2010). 
 
According to Armbrust, et al., 2010, Cloud computing includes 
both, the services over the Internet as well as the hardware’s and 
software’s which are stored in the data centers that offers these 
services. These services are commonly referred to as “Software 
as a Service” which is abbreviated as (SaaS). 

 
 
 
Some people also use the terms; IaaS (Infrastructure as a 
Service) or PaaS (Platform as a Service) to describe these 
services (Armbrust, M., 2010). 
 
Cloud computing is considered as one of the most versatile 
technology in the recent years. In the year 2009, Christian 
Cachin, Idit Keidar, and Alexander Shraer stated that most of 
the organizations are turning towards Cloud computing 
because it not only provides remote data monitoring around 
the clock but also remote backup tools (Cachin, C., 2009). 
 
Although cloud computing is tremendously gaining popularity 
in the IT field, concerns about the security issues have also 
been raised. This research article sheds light on two case 
studies from different organizations that mentions the security 
concerns that faced in cloud computing. 

 
Framework  
The framework conducted for this research paper is shown in 
Fig 1. 

 
 
 
 
 
 
 
 

 
a. Department of Computer Science, Middle East College, Muscat, Oman 

Correspondence: dhanalakshmi@mec.edu.om 
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Fig 1: The framework 
 
 
Literature study related to the research area  
In this section, case studies related to the research area are 
presented. Many researchers have already performed a lot of 
detailed work in the same area of direction. 
 
In the year 2013, Chimere Barron, Huiming Yu and Justin 
Zhan gave a detailed insight about the security challenges 
being faced by cloud computing. The presented work 
explained the concepts of cloud computing and how it is 
rapidly gaining popularity. It demonstrates different security 
case studies and describes the different types of security 
attacks on cloud such as Social Engineering Attacks, 
Account Hijacking etc. the work also provides solutions to 
how to keep the cloud secure and protected from different 
attacks (Barron, C., 2013). 
 
The presented work is a comprehensive article that includes 
detailed research about the security challenges in cloud 
computing. It includes precise description of different cloud 
related security breaches that happened over time. It includes 
a lot of real life examples of organization that suffered from 
security breaches related to cloud computing. Moreover, it 
also elaborates the actions taken by the organizations to 
solve the security challenges. It also provides the reasons 
why the security breaches were occurred in the first place 
(Barron, C., 2013). 
 
In the following year 2014, Harshit Srivastava defined the 
concepts of cloud computing in more detail. 

 
 
The presented work described the different types of clouds 
which are available. Moreover, it gave an overview of the 
security breaches that occurred over the years. It also describes 
the security challenges and risks of cloud computing. The work 
explains the methods to make the cloud more secure and 
provides solutions for the security challenges. 
 
The work includes real life examples of cloud security 
incidents that happened over the years. But it doesn’t include 
the detailed scenario of how and why the security breaches 
were occurred in the first place. It should also give more 
insight about the solutions for these security concerns 
(Srivastava, H., 2014). 
 
Case studies related to the research area  
The following section sheds lights on the different case 
studies that highlight the security breaches related to cloud 
computing that occurred over the years. 
 
A. Case Study 1: Security Breach at Drop Box 
 
Drop Box which is Amazon's cloud based cloud storage service 
encountered a security breach in July 2012. The users suffered 
from a spam attack by the hackers. The hackers stole user names 
and passwords from third party websites. They used the stolen 
user names and passwords to gain access to the accounts of the 
Drop Box users. The hackers launched a spam attack by sending 
large amounts of spam emails to the email address used by those 
Drop Box accounts. 
 
After further investigation, later it was revealed that a stolen 
password was used by the hackers to gain access to an 
employee’s Drop Box account. The employee’s account 
contained a file that included the user email addresses 
(Barron, C., 2013). 
 
Drop Box immediately contacted the users which were 
affected by the spam attack and helped them to protect their 
accounts. In order to prevent any future similar attacks, Drop 
Box introduced additional controls to their system. They 
implemented two-factor authentication in the company’s 
security controls. Two-factor authentication is a more secure 
and stronger authentication technique. 
 
By using Two-factor authentication, the users have to enter 
at least two of the following three properties to prove his or 
her identity, 
 
• Something that only the user knows such as a password or  
PIN 
 
• Something that the user has like an ATM card 
 
• Something unique that the user is identified by for 
example a biometric characteristic, such as a fingerprint 
 
In addition to this, Drop Box also launched new and 
improved automated mechanisms to promptly identify any 
suspicious activities (Barron, C., 2013). 
 
Although cloud computing is an evolving technology, but still 
the security risks are quite high. Drop Box should have already 
paid more attention to their security mechanism to prevent such 
blunders. But Drop Box learned from their mistake and followed 
a steady strategy to avoid any future attacks. 
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B. Case Study 2: Security Breach at Google 
 
Google has the world’s largest Cloud computing infrastructure. 
In March 2009, a data breach took place in Google Docs. The 
information privacy and security was compromised. Similarly, 
in March 2011, Google faced another major security breach. A 
highly unexpected bug was triggered at Google because of a 
faulty storage software update. 
 
As a result of this breach at Google, around 150,000 Gmail 
accounts were affected. The email contents, calendar 
information, contacts and other contents stored in the Gmail 
accounts were all deleted. The entire 150,000 accounts were 
wiped cleaned. All of this happened because of the flawed 
security bug (Srivastava, H., 2014). 
 
Google immediately took control of the situation. All the 
Cloud Service Providers ensures in the Service Level 
Agreement that at least three backup copies of the data is 
made and is stored in three distinct Data Centers. The 
locations of these Data Centers are highly classified and only 
few high level employees have access to it to ensure that the 
data remains protected from external interference. 
 
Google itself uses several backup methods for ensuring the 
recovery of data. Google uses tape cartridges for data backup 
that can be transported to different external locations for 
long term safe keeping. By using this backup, Google was 
able to recover the contents of the Gmail accounts affected 
by the security breach. It took 4 days for Google to fully 
recover all of the lost data for the impacted 150,000 users 
(Srivastava, H., 2014). 
 
Cloud computing is a great option because it makes the data 
easily accessible and available. But Security challenges are a big 
concern in cloud storage. Google had a very substantial security 
breach strategy because of which they handled the situation and 
recovered a massive amount of the lost data in a matter of days. 
But the faulty security bug should have been monitored before it 
caused any damage. Hopefully, Google takes this into 
consideration and avoids any future mishaps. 
 
Alternative strategies and methods for enhancing security in 
cloud computing 
 
In this section, we present security methods that are available 
for ensuring the privacy of data in cloud computing for 
organizations. 
 
 
Alternative strategies and methods for enhancing 
security in cloud computing 
 
In this section, we present security methods that are available 
for ensuring the privacy of data in cloud computing for 
organizations. 
 
A. Cryptography (Encryption) 
 
Cryptography is a good approach for data privacy in cloud 
computing. It provides secrecy of the data and information 
so that anyone who is not having access to that information 
cannot illegally use it. 
 
As stated by Dorothy E. R. Denning 1982, Cipher is the secret 
technique of writing where the plain text is converted into 

MEC, Muscat, OMAN 
 
 
cipher text. This process of converting simple text into 
cipher text is known as encryption. And the process of 
converting cipher text into simple readable text is known as 
decryption (Robling 1982).  
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 2. Process of Cryptography 

 
Only the people having access to the key can cipher or decipher 
the data. In the way the organization has full control over who 
has the right to access the stored data and information. 
 
When anyone wants to access the stored data, the system 
will check the privacy policies and reveal the data only when 
the privacy policies are met and satisfied. Otherwise if the 
policies are not satisfied, the access will not be granted. And 
hence and the data remains secure from any external 
interference (Takabi, H., 2010). 
 
Although encryption is a suitable approach for data security but 
a disadvantage is that sometimes it may happen that encryption 
can lead to problems related to indexing and query. 
 
However, Deyan Chen, and Zhao Hong 2012, informs that in 
June 2009; IBM developed a homomorphic encryption 
scheme. This encryption scheme processes the data without 
decrypting it (Chen, D., 2012). 
 
B. Access Control Mechanism 
 
Access controls are used to ensure that the direct access to data 
stored in the cloud is authorized. It provides user identification 
so that no one can acquire the access rights of someone else. 
 
According to Te-Shun Chou 2013, access control mechanism 
is carried out using authentication and authorization 
procedures. All the information in the cloud storage should 
specify the access rights of users so that the stored data is 
protected from unauthorized users (Chou, T.-S., 2013). 
 
The system’s access control mechanism enforces the security 
policies of the system. When the organizations apply access 
control mechanisms, it provides assurance that only the 
authorized users will have access to their data (Robling, 1982). 
 
Two of the most common tools that are used to restrict the 
authorized access are; Firewalls and Intrusion Detection 
Systems. They are used to monitor any malicious activities 
and restrict the access from any untrusted resources. 
 
Moreover, different standards of authentication such as 
eXtensible Access Control Markup Language (XACML) and 
Security Assertion Markup Language (SAML) are also used. 
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These tools are used for controlling the access to different 
cloud based applications and data. 
 
SAML focuses on the authorization and authentication between 
the cooperating entities where as XACML focuses on 
determining the authorization decisions (Chou, T.-S., 2013). 
 
Although access control is a great method to ensure data 
privacy but sometimes it can be costly and time consuming. 
 
C. Some other approaches 
 
a. Real-Time Alerting and Blocking: 
 
It is important to monitor all the access activities to detect 
any data leakage, unauthorized transactions, or system 
attacks. Any attempt of accessing the unauthorized data 
terminates the session of the user immediately. Predefined 
and custom security policies should be used to detect any 
excessive privileges abuse. Activity based user profiles helps 
to detect any authorized access to confidential data and 
monitor the activity of the highly privileged users. 
 
b. Blocking Malicious Web Requests: 
 
Web applications are always open to input injection attacks 
therefore it is essential to use a web Application Firewall that 
will detect and block any malicious attacks. It is also 
important to monitor the activities of the users. 
 
c. Scanning & Mitigating Vulnerabilities: 
 
Recognizing the vulnerabilities that might expose your data 
to malicious attacks is necessary. Malwares exploit data 
vulnerabilities which makes them an easy target. 
Vulnerability assessment tools must be used to identify the 
security vulnerabilities and misconfigurations in the cloud. 
The risk scores should be calculated as it helps to prioritize 
risk, and manage vulnerabilities. 
 
Perceived findings 
 
After thoroughly analyzing the security breaches and 
strategies for enhancing the security in cloud computing, it is 
discovered that by combing multiple approaches and 
strategies such as Access control mechanisms along with 
cryptography, the overall security challenges currently being 
faced in cloud computing can be minimized drastically. 
 
The security breaches that occurred at Google and Drop Box 
were a result of inadequate security planning. These threats 
could have been prevented easily if necessary precautionary 
measures would have been taken. 
 
By combining these strategies together, the defense 
mechanisms can be improved against the threats and 
challenges of cloud computing. There are a number of other 
alternative strategies and approaches as well that can be 
combined with these to provide a more secure clod 
computing environment. 
 
Conclusion and future scope 
 
Cloud computing is rapidly enhancing and transforming the 
way Information Technology is being utilized. We are all 
well aware of the fact that nothing is perfect; there is always 
some room for improvement in every technology. 

 
 
Although Cloud computing is an evolving technology but 
still it is lacking some features. With the passage of time, the 
increase in the amounts of data is massive and so are the 
security requirements. 
 
Security is a critical challenge in cloud computing. Identity 
management mechanisms as well as authentication of users 
and services can be applied to cloud computing for 
overcoming the future security concerns. 
 
The sensitive data should be separated and classified as 
highly confidential. State of the art firewalls and other 
privacy protection mechanisms should be set up to stop any 
unauthorized access to the organization’s cloud storage 
resources. 
 
The organizations who are using cloud computing can also 
apply a privacy-aware framework to make the employees aware 
of the privacy policies. All the security breaches should 
monitored effectively and immediate actions should be taken to 
ensure that the crucial data remains protected. In future, more 
detailed work can be improvised in this direction. 
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Survey on Relay Selection in Cooperative Device-to-Device (D2D) 
Communication in 5G Cellular Networks 

 
K.Shamgantha, Said Shafi Abdullah Al-Shabibia 

 
 
 
 
Device-to-device (D2D) communications underlayed to a cellular infrastructure has recently been proposed to increase spectrum 
and energy efficiency. Relay selection plays a vital role in cooperative networks. In D2D communication, if the chosen relay is 
not the best relay, then the whole communication will not be successful from source node to destination node. Also to choose the 
optimal relays, if more feedback and time delay exists between the source nodes and relay node then it leads to degradation of 
spectral efficiency. A survey on the relay selection techniques used with D2D communications and the challenges and design 
issues associated with the integration of D2D in 5G cellular network is presented. 
 
Keywords: cooperative communication; device-to-device communication; relay selection; 5G cellular networks  
 
 
 
Introduction  

Device-to-Device (D2D) communication is 
considered as a promising technique in 5G cellular 
network technologies. D2D communication in cellular 
network refers to the direct communication between the 
mobile users without the involvement of Base Station 
(BS) or the core network elements. In 3G network D2D 
communication is used in unlicensed band using 
Bluetooth and WLAN. Cellular networks are 
categorized into two types Network centric and Device 
centric [1]. Network centric means communication 
between mobile users depends on the network 
infrastructure and is mainly used in 1G to 4G networks. 
Device centric means network setup is managed by the 
proximate device itself and it will be considered as the 
core technology in 5G cellular network. 
 
D2D in cellular network has the following expectations: 
 

• Enhanced system capacity 
 

• Increased spectral efficiency 
 

• Better throughput 
 

• Reduced Latency 
 
D2D reduces load at the base station since it does not 
involve base station intervention for communication 
between devices, so the load at the base station is 
drastically reduced. This in turn reduces the power 
required by the base station. The concept of D2D and 
MANET seems to be same from the outset but detailed 
investigation will provide the differences between 
MANET and D2D as shown in Table I. 
 
Scope of the paper: In this paper, we will review the 
cooperative D2D communication scenarios, types of 

 
 
relay selection techniques can be applied to D2D 
communication in 5G cellular networks. Section II will 
elaborate the categories of D2D communication 
scenarios. In Section III presents the benefits of two-tier 
cellular network compared with conventional cellular 
network. Section IV presents the survey of proposed 
relay selection techniques that suits for D2D 
communication in 5G cellular network. Section V 
addresses the research challenges of integrating D2D 
communication in 5G cellular networks. 
 
Table 1: Differences between MANET and D2D 

Parameters MANET D2D  
      

QoS No QoS QoS Guaranteed   
 guarantees    

Centralized No Centralized Control  can  exist  from  Base 
Control control  station  or  from  device  itself 

   (Partial or Full Control  
Resource Severe  Resource allocation exist 
constraints resource    

 constraints    
 exist     

Number  of Multi-hop Single-hop Network  
Hops Network    
Spectral No  Improvement in Spectral 
efficiency improvement efficiency   

 in Spectral    
 efficiency    

Security Less Security Highly Secured    
 
Categories of D2D communications in 5G networks  

D2D communication is classified into two types based on 
the spectrum [4] used for the communication as shown in 
Fig.1. D2D network may use the licensed spectrum and it 
known as Inband. And the D2D network using unlicensed 
spectrum for direct link establishment is Outband. 
 

Inband D2D communication is categorized as Underlay 
and Overlay [6]. Underlay D2D communication allows the 
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setup of direct links between devices and cellular links using 
the network infrastructure to use the cellular spectrum. In 
Overlay D2D communication a dedicated band is used for 
direct links between devices and the rest of the spectrum used 
for cellular communication.  

Outband D2D communication use the unlicensed 
spectrum for establishing links between devices[5]. It can be 
controlled or autonomous. In Controlled D2D communication 
radio intefaces between D2D links controlled by the base 
station. In Autonomous D2D communication devices will 
manage the radio interfaces for the network setup.  
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effectively performs interference management and 
resource allocation.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig.1: Types of Device to Device Communication [4]  

Device Relaying with control exists from Base-station:  
Scenarios such as poor coverage areas or at cell 

edges device can communicate with the base station 
through this method [2]. Base station has full control 
over the communication between the intended device 
and the relaying device and allocates the resources, so 
that the device near to the base station will act as a relay 
for the intended mobile device to communicate with the 
base station as shown in Fig.2.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.2: Relaying device with control link from Base station  
Direct communication between devices through base 
station  

Two devices communicate effectively through the 
control from the base station as shown in Fig.3. 
Centralized control exists in this scenario which 

 
 
 

 
Fig.3: Direct communication between devices with 

control from base station  
Device relaying with full control from the device  

In this type base station is not controlling the D2D 
communication. Control is performed in a distributive fashion 
where the communication between source node and destination 
node is through a relay as shown in Fig.4. And the control in this 
scenario for example resource allocation, call set up and 
interference management will be performed by the device.  
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig.4: Device relaying with full control from device  

Direct communication between devices without base 
station control  

Devices communicate directly without the control from 
the base station as shown in Fig.5. So the call setup and 
interference management take care by the device itself.  
 
 
 
 
 
 
 
 
 
 

Fig.5: Direct communication between devices  
Two Tier cellular networks Vs conventional cellular 
networks  

Benefits of two-tier cellular network compared with 
conventional cellular network [1] are mentioned below: 
 
One-Hop communication 
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Devices can communicate with each other through 
single –hop. So lesser resources are required like less 
spectrum usage also the latency is reduced. 
 
TABLE II. LTE DEVICE-TO-DEVICE PROXIMITY SCENARIOS [3]  
Spectrum Reusability  

Spectrum used by the cellular network users in network 
tier and the D2D users in the device tier can be same. This 
supports Spectrum reusability.  
Power-level Optimization  

D2D links exists between devices over a small 
distance so the transmission power is less. Higher 
energy efficiency can be achieved since it enhances the 
battery life of the device involved. 
 
Improved coverage area  

D2D Communication is possible with relays and it 
enhances the coverage ranges.  
Relay selection in Cooperative D2D communication 
for cellular networks  

Relay selection plays a vital role in cooperative 
networks. If the chosen relay is not the best relay then the 
whole communication will not take place from source node to 
destination node [7]. Table III shows the summary of 
proposed relay selection algorithms for Cooperative D2D 
communication.  

Relay selection mechanisms categorized as follows:  
• Centralized Relay selection  
• Distributed Relay selection 

 
Centralized Relay Selection  

Systems with pre-defined infrastructure for example 
cellular networks, users communicate with a central base 
station. In this type of relay selection central base station 
collects and utilizes the required information to select one or 
more relays to each source-destination pair.  
Distributed Relay Selection  

Systems such as ad-hoc networks which do not have 
centralized control, in this category each node 
individually determines whether to cooperate and 
whom to cooperate with according to the information 
exchanged between nodes 
 
Challenges and Design issues of D2D communication 
in 5G Networks  

There are some technical challenges exists in the 
integration of D2D communication in cellular networks and it 
is considered to be the open area for research [14].  

• Relay Selection  
• Interference Management  
• Peer discovery  
• Resource allocation  
• Network Security 

Relay Selection  
Relay Selection is the major issue in Cooperative D2D 

networks. It is a design goal to make this process efficient and 
optimized. In cellular network the relay selection can be 
centralized or distributed. The role of network in the relay 
selection is an important design question.  
Interference Management 
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Smart Interference management scheme for D2D users 
for device tier need to be designed it gives wide range of 
research opportunities in this area. Also Interference 
cancellation in full-duplex radio network is still an open 
problem and to be explored.  
Peer Discovery  

The process of Peer discovery should be efficient so that 
D2D links are discovered and established quickly. It is also 
important for ensuring efficiency and resource allocation 
within the system and there is an open area for research.  
Resource allocation  

Radio resource allocation is important to enhance the 
spectral efficiency in D2D communication.  
Network Security  

When exchanging information through relays in D2D 
communication network security is the major concern and 
there exists an open area for research.  

Refere Algorit  Descript Objecti 
nce hm   ion     ve   

[9] Cross-Layer Cross-layer  The  problem 
 Relay   relay selection that   
 Selection  algorithm   traditional 
 Algorithm for combines   relay   
 D2D   Channel State selection  
    Information  schemes fail 
    (CSI)   at to consider is 
    physical layer the limited 
    with Queue buffer   
    State    capacity  
    Information  of relays 
    (QSI) of buffer which is  the 
    for each relay main focus of 
    node at data this   
    link layer.  algorithm. 

[10] Distributed The   relay The  relay 
 Relay   selection   selection  
 Selection  method  firstly problem for 
 Method  for coordinates  D2D   
 Relay   the     communicati 
 Assisted   interference  on   
 Device-to-  caused  by the underlaying 
 Device   coexistence of cellular  
 Communicati D2D system network is 
 on   and  cellular studied.  
    network and    
    eliminates     
    improper      
    relays       
    correspondingl    
    y. Next,  the    
    best  relay is    
    chosen  among    
    the  optional    
    relays using a    
    simple      
    distributed     
    method.      

[11] Dynamic  An  adaptive A  joint 
 Relay   D2D    solution for 
 Selection for offloading  dynamic  
 LTE D2D mechanism is selection of 
 Communicati proposed   an optimal 
 on   where the poor relay UE and 
    channel users then adaptive 
    can find a close modulation 
    proximity   based  D2D 
    relay node and scheduling 
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  offload their scheme is 
  data  to  the proposed.  
  eNB via it. The    
  proposed      
  framework     
  optimally     
  selects      
  appropriate     
  transmission    
  mode and the    
  relay  node.    
  Proposed     
  model   is    
  robust enough    
  to  handle the    
  variations of    
  the  channel    
  and  mobility    
  of the UEs,    
  appropriately    
  selects  the    
  transmission    
  power,      
  modulation     
  scheme, and    
  rate    of    
  transmission    
  of the UEs     

[12] Energy  A D2D  Energy- 
 Efficient network with efficient relay 
 Relay random   selection  
 Selection   in deployment of schemes for 
 D2D network relay  nodes cooperative 
  between  the multi-hop  
  source and the device-to-  
  destination.  device (D2D) 
  The   relay networks is 
  nodes   are studied.  
  grouped into    
  clusters, which    
  act        
  cooperatively    
  to  enhance    
  network      
  reliability     

[13] Joint   Relay The selection An efficient 
 Selection and cooperation  resource  
 Resource (SC)  rule allocation  
 allocation restricts   scheme and a 
  relaying for  a low   
  D2D    complexity 
  transmitter to relay   
  only one relay selection  
  (i.e.,  another strategy is 
  D2D    proposed for 
  transmitter) is D2D   
  imposed. The communicati 
  resource   ons enabled 
  allocation  cellular  
  problem  for networks,  
  the     where a D2D 
  cooperative  UE can act as 
  D2D    a  source as 
  transmitters is well as a 
  studied using potential  
  game theory. relay  for 
       other UEs   
TABLE III. SUMMARY OF PROPOSED RELAY SELECTION ALGORITHMS FOR 
COOPERATIVED2D COMMUNICATION 
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Conclusion  

In this paper, an extensive survey on D2D 
communication is performed. A complete overview on 
the types of D2D communication and supported 
architectures is presented. Survey on relay selection 
algorithms in D2D communication for 5G cellular 
networks provided the problem and method used in the 
algorithm to solve the problem. Challenges and 
research directions in D2D communication for 5G 
cellular network is elaborated. 
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An Open Source Social App for Events Management in Oman 

 

Fatma Salim Ali AL.Farsia 

 
The main aim of the research is to study the advancement and ethical feasibility in the field of event management and to Design 
and develop an application for Oman Events. The application will be developed using open source software and will be available 
to the aspires in free of cost to promote more events in Oman. DSDM methodology is adopted to develop the application. This 
application will give full information about events. Ministry of Information to analyze the requirements of the project. To 
improve the usability of the application, GPS will be added for finding the location of events. The application will increase the 
social awareness among the Omanis in addition to promoting more events in Oman and hence the economy.  
 
 
Keywords: Ethical Feasibility, DSDM, Performance. 
 
 
 
Introduction  

Events have a big role in a lot of institutions, but most people 
do not know of these events, and their significance, so the 
research will highlight the importance of these events. And also 
some people have difficulty knowing where the timing of events 
held in their city. That is a problem faced by people who want to 
attend the event and the person who wants to present at the event. 
The persons who are not able to attend the events may not know 
about the place, time or aim of the event but with this application 
this will be easy for them. Also the person who wants to conduct 
an event will face some problems like there may not be a large 
number of attendees or because of lack of information. 
 

 
MINISTRY OF INFORMATION WEBSITE  

The Ministry of information has a special website and the 
website includes its vision and mission, strategic objectives, 
media laws, media services, updates, tenders, publications and a 
photo gallery. This website offers everything related to the media. 
But there is not more focus on the activities and events that are 
held in the Sultanate of Oman 
 
EXISTING SYSTEM  

This website has a part for the photo gallery that is 
responsible for displaying the events, but it just displays pictures 
with the name of the place without any additional information. 
Events have a big role in a lot of institutions, but most people do 
not know of these events, and their significance. 
 
The problem faced by people who want to attend the event and 
the person who wants to present the event. The persons who are 
not able to attend the events may not know about the place, time 
or aim of the event but with this application this will be easy for 
them. Also the person who wants to conduct an event will face 
some problems like there may not be a large number of attendees 
or because of lack of information and publicity 
 
PROPOSED SYSTEM 
 

Through this application users held can access all available 
events and find out about when and where events and other 
information they need to know about this event. This 
application will help the user to know about the events and 
facilitate ease of access to information, communication and 
participation. Organizers of the event are given a platform for 
the commercialization and deployment of their activities. 

 
LITERATURE REVIEW 
 

In the book on "project management" by the focus is on the 
tools and techniques of project management and how projects 
should evolve, identifying the true need of any project. Project 

Management includes a number of different processes, such as 
the planning process, the process of organization and resources to 
control the process in order to ensure the success of the project on 
time and at a lower cost with the required specifications and  
a.Middle East College, Muscat, Oman 
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quality assurance of the project. There are some basic stages. The 
first stage is a primary stage and it this is the stage to determine 
the nature of the project. This stage is of important in the project. 
The second phase of the project is the stage of planning and 
designing by which the time as well as the expected cost. Of the 
project is determined the other stages are monitoring phase of the 
project and implementation of the project and these are the most 
important phases in the functioning of the project. (Heerkens, 
2002), This book helps a lot to know about project management 
and it includes most of the information needed for planning.   
In this book "Zen Cart" discusses the step by step to apply 
different templates, change the text, modify, and create new 
templates. He also explains some of the details about the use of 
creating a new language and also shows how we can program and 
use the application for development (Sarkar, 2008). Through the 
book, the project can be developed. It also provides skills to learn 
how to attract more customers through attractive design.  
In this book "UML fundamentals" explains more information 
about UML. In addition this book shows some examples to 
understand how to draw use case diagram, class diagram and 
sequence diagram (Dr. Ernest, 2001). This book helps to draw all 
diagrams correctly. 

 
"Feasibility study" is one of the important points in any project. 
In this book Feasibility Studies describes a feasibility study as 
study to achieve a general idea of the problem and to assess 
whether it has feasible solutions. Any system analyst has to work 
with representatives from the area to benefit from the solution. 
This book display more than one point for this topic, such as 
some secondary issues and why do so few new projects succeed 
(Rodney, 2007). This will help to do the project successfully 
without mistakes 
 
In this book titled "Software Development Methodology" states 
that today a large group of technology has been developed over 
the past 50 years to make the programs much more reliable and 
trustworthy some software development needs change, so do the 
programs that are designed to satisfy those So new hardware 
technology enables and encourages new applications.(Edwards, 
2002) Can be selected from this book the best methodology for 
the project. 
 
ARTICLE  
In the article "Event management: from the classroom to the real 

world", it is suggested that there is always a need for effective 
event management skills to achieve success in all aspects of 
business. Special event planning needs a lot of skills, including 
attention to detail, organization, and discipline and more patience. 
The goal of the author in teaching the course in event 
management is to provide a practical way to encourage a sense of 
civic responsibility and autonomy in each learner. A special 
occasion, is organ used in direct contact with the community the 
agency, promotes awareness of organ functions of the 
organization the objectives of the specific acts of charity (Hal. 
Walker, 1998). All this information helps to create more 
functions to create unique application. 
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In this article about how to use the event management dimensions 
of effective strategies. They worked on the case for analyzing a 
sporting event based on events management and marketing 
perspectives study event. Data were collected in the study 
through primary as well as secondary data sources. The main data 
used was collected from interviews and observation. This study 
focuses on event management dimensions, transportation, human 
resources, budgeting and risk management (H.Kose, M.Argan, 
M.Argan, 2011). All these points can be included for new ideas 
and to achieve one of the objectives. 

 
WEBSITE  
This website will give a lot of idea about mobile development 
framework. It demonstrates the framework for mobile 
development (Altova.com). 
 
"Online courses" is one of the best websites which displays more 
courses about programming. In this website are can write any 
course are wants to. It explains and is useful for anyone who 
wants to take courses online. This website will be used to get 
more information and ideas for this project (Udemy.com). 
 
"The Events in Dubai" website is similar in design and develops 
an application for Oman Events.  
"Events in Dubai" is one of the sites containing many beautiful 
events to enjoy and get useful information about each event. This 
site is an example of events where the user can search the events 
and famous places in Dubai. Through this site some styles can be 
created like this site, and this site helps me to make beautiful 
designs. This project is about development application but more 
ideas can be taken from this site, because it includes the same 
topics and goals. So it can be used to develop this project. 
 
Methodology 
 
The methodology is a set of stages that are applied and 
implemented to achieve the proposed project. Methodology 
selection depends on the project nature. There are several 
different methodologies which have different advantages and 
limitations. Compare and contest this section will the various 
methodologies and select the best one of them for implementation 
in this project. 
 
DSDM (DYNAMIC SYSTEM DEVELOPMENT METHOD) 
 
Dynamic System Development Method is a process that focuses 
on the achievement of all business solutions quickly and 
efficiently and it seven phases are as follows: 
 
1. Pre-Project:  
At this stage proposals are presented for the selection of the 
project. 
 
2. Feasibility Study: 
Definition the basic problem and assessment of expected costs. 
 
3. Business Study:  
In this phase is showing core business a study of all the work, 
such as the feasibility study. 
 
4. Functional Model Iteration:  
This phase focuses on aspects of the business. 
 
5. Design:  
At this stage, all associated design details and design of 
application are displayed.  
6. Implementation: 
 
It is the stage that is the transfer of development environment to 
execution environment.  
7. Post-Project: 
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This stage includes evaluation of the performance of the 
application and addition of other improvements if necessary to do 
so.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3.4: Shows DSDM  

INTERVIEW  
I visited the Ministry of Information on 12 / October / 2016. I 
meet with person who works in the Ministry of Information, the 
purpose of this interview was discuss about my new idea and 
discuss about the website available to them and know the 
problems they faced. I asked some questions what I needed to 
know about the Ministry of Information. 
 
INTERVIEW  
I visited the Ministry of Information on 12 / October / 2016. I 
meet with person who works in the Ministry of Information, the 
purpose of this interview was discuss about my new idea and 
discuss about the website available to them and know the 
problems they faced. I asked some questions what I needed to 
know about the Ministry of Information. 
 
OBSERVATION  
12 / October / 2016 during my visit to the Ministry of Information 
I've noticed that the institution is working on media development 
and dissemination of information for important events in the 
Sultanate of Oman. The institution is working hard but 
nevertheless there different categories do not know about most of 
the events that occur in the Sultanate of Oman, so I decided to 
underline the importance of knowledge of the events and 
participate in them through the use of the new application. 
 
Flow Chart Diagram 
 
The flow chart is how the flow stages. The illustration below 
shows the status of the application when the administrator uses 
this application that you must enter a user name and password 
correct way and then the application will open and he could 
successfully complete the rest of the operations and then exit the 
application. In the case enter user name and password in the 
wrong way will not allow him to enter into the application. 
 

ER Diagrams 
 
Entity Relationship a diagram is explains and displays the items 

associated with each. Also represents the relations between 
people and places, and elements within this application. And help 
to define the important operations. It can be used to facilitate the 
construction of the database. 
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Conclusion 

 
The project is development of a special application to events that 
occur in the Sultanate of Oman. The key reason for the selection 
of this project is to achieve an easy way for users who searching 
for events also to highlight the importance of the events. The 
application facilitates the user to search for details of any event in 
addition to know events carried out by the Sultanate of Oman 
through the reports presented by the application and assist the 
process of obtaining statics. In addition, all data will be stored in 
a security system to protect all data. 
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Analytical study of technology enhanced learning in Arabic Language in 
primary level education in Government and Private schools of Oman 

 

Tahani Rashid Hamed Al-Jabria,, Vikas Rao Naidua, Prakash Kumar Udupib 
 
 
Education technology is one of the key application areas of Multimedia during these days. In the early stage, technology-based 
learning was limited to only those educational institutions which could afford it. But in this era of information technology, it 
became very important to incorporate various means of making the learning process more interesting and engaging not only in 
the higher education sector but also in school level. One similar application of the above context is defined in the proposed 
project which is design of educational application in Arabic for the children of age group 3-5 years in Al Ajial private school, 
Oman. This application is the solution or the problems and learning difficulties suffered by children in school. This educational 
application can influence how to learn basic skills such as reading, writing and mathematics and in a way to learn high- level 
skills such as organization and time planning, abstract thinking, and the development of long memory or short-term and interest 
in school and subject. This application will also be easy to use to the students in terms of the allocation of their subjects and 
materials required. I chose this project through continuous research for all schools and suggested my idea to some schools. This 
research paper will also critically evaluate various existing systems available for the same purpose. This paper will also provide 
the result of surveys and interviews conducted among the staff members of various primary school, both in Government and 
Private sector. The critical evaluation includes results of various literature study along with a study of various features and their 
comparison result of which will draw some conclusion. As a result of this research paper, we will find more effective solution 
and requirement specifications for the proposed project. 
 
Keywords: Education technology; E-learning; Arabic language learning; Smart education; Mutimedia based learning; basic 
education in Oman; Interactive media; Educational Applications  
 
 
Introduction  
Al Ajyal School is a special school for children from 
kindergarten, primer and basic education. Founded in 
1998.  
Located in the interior of the state of Bedbed. The age 
group you teach is 3 years to 5 years old. The school is 
under the supervision of the Ministry of Education, as 
the phase of Rawda applies the Omani approach 
developed, but the first row applies the approach of the 
Ministry of Education. The mission of the school is to 
"prepare a generation that is distinguished ethically and 
culturally, belongs to its homeland and participates in 
the community in the service of its environment." I 
have received certificates from the Directorate of 
Education and from some local posts.  
Authors are suggesting developing a mobile application 
to assist teaching the Arabic language to kindergarten, 
and I will be doing this for the school of private 
generations. This application helps children facilitate 
the teaching of Arabic language such as numbers, 
characters, knowledge of the days and the week, 
months, fruits and, so this application makes it easy for 
students to get a simple and enjoyable education for 
them. In addition, this application includes educational 
games that are fun and useful to them. 
 
1.2.1 Existing system:  
The teachers in the school for the nursery and primer stage 
apply the developed Omani curriculum. For the first grade, 
the Ministry of Education curriculum applies, in 

 
addition to teaching them the computer to learn how to 
use it. 
 
1.2.2 Proposed system:  
There are not electronic-learning programs for 
simplified learning of the Arabic language. They also 
have some children who are unable to understand or 
memorize letters, numbers and days in Arabic, so this 
application helps them to learn simplified, fun, and 
quickly memorize and play at the same time. 
 
Literature Study 
 
Authors have done literature study on various topics 
related to this research. They have referred printed as 
well as electronic resources. 
 
Books:  
 
 
 
 
 
 
 
 
This books is book from Ajyal private school to 
learning kids. It help us in how design the application 
and what add to apllication. 
 
From website: 
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This website is talking about Online Language Lessons 
for Children, this site help us in how can design project 
also what the words added in the application and be 
easy for children.  
 
 
 
 
 
 
 
 
 

 
This site is learning Arabic for children. This site helps 
us how design application and this site gives my idea 
for what added  
in my application,  
 
 
 
 
 
 
 
 
 
 
 
This site contain educational sites, entertainment sites 
and entertainment directed to children, and help us in 
the search for educational sites for children, because it 
helps in the design of the application and what are the 
ideas that children need in the application. 
 
Data Collection  
Questionnaires are a primary method to collect 
information about projects. We have found that 
spreading questionnaires out will give us an insight on 
things that people may not want to discuss in person. It 
gives us a better understanding on topics that we ask 
ourselves regularly while developing this Project. 
 
These questions illustrate the importance of electronic 
learning in children and see the comparison in this 
questionnaire, whether they prefer or not prefer, we will 
see. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
In this question shows that most people prefer to use 
electronic games in learning, and therefore makes me 
more enthusiastic about the work of this project.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In this question shows that most people prefer to use the 
application on phone, so I will design the application 
for phone, because maybe people most use the 
application on the phone.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Next question show that most people say yes e-

learning increases motivation to learn among kids. 
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Solution this question makes me more enthusiastic about  
the work of this project, because that most people prefer  
to use eLearning on the schools. So I will do design for 
the school.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In this question shows that most people say yes that  
electronic game make the child more fun. So I am happy  
for they say yes, 
 
 
Conclusion  
This research paper finally suggests design of application  
for private school for the kindergarten children. There are 
some students who will do the same. Authors are  
planning  to  do  a  different  idea  and  hope  to  get  the 
satisfaction of the client, customer and people who will 
use this application. Authors have plan on designing the 
perfect and fun for kids learn about education easily, 
through  the  ideas  and  design  of  the subject  in the  
program. 
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Analyzing Mobile Based Application Using Montessori Method in Oman 

 

Asma Thani al Mawali
a, Buthaina Omar Al Hashemib,Vishal Dattanac,Vikas Rao Naidud 

 
 
This paper presents an overview of learning by   an   interactive   media.   In childhood the children can 
learn faster and absorb knowledge and new  information. The Montessori Curriculum is the best method 
for   children to learn because it   depends on  tools,   sensoria   and   experiments. The   Montessori Method has 
many resources and tools to  do experiments. The client of this   research is Whay Al-Hikmah Private 
School has these resources and they are used in   the   class   room.   However, when the children go back 
home, they can’t   revise and repeat these experiments   because they do not have the   necessary tools. 
children   like   to use electronic devices like mobile phones, tablets and computers. As a reason an 
educational application will be an  easier way   and an interactive media to assist children to gain 
knowledge and learn different  kind of information and also to do these experiments in interactive 
media.                           
 
Keywords: Child education, Montessori, E-learning, Mobile Application, Multimedia in Education  
 
 
Introduction  
Observing and interacting with children can help in knowing 
how children learn. They develop good ways of thinking using 
the Montessori Method. Maria, M. (2004) Montessori Method 
is going to teach children how and when they tell hello, thank 
you, and welcome.Mitchel, R. (2004) The Montessori Method 
isn’t only help the children to learn, but also engender a true 
love of learning.Mitchel, R. (2004) Interactive media can help 
children to support learning and developing the skills of critical 
thinking, scientific research and analysis. Prototype Model 
image ( 2017), Most of people are interact with animations, 
games and simulations all of the time. But few of people can 
create an interactive media because the programming 
languages are difficult to understand and learn.Prototype 
Model image ( 2017)  
Interactive media is very important to make children like 
learning. Implementing the educational application to allow 
the children to get information in an interactive media and 
to allow them to revise which they studied. 
 
Existing System  
The teachers in Whay Al-Hikmah Private School are 
going to teach the kids by Montessori Method. 
Montessori Method needs many resources and tools to 
do experiments. The school has these resources and they 
are used in the class room, however, when the kids go 
back home, they can’t revise and repeat these 
experiments because they do not has the needed tools. 
 
Proposed System  

I will build an application that will help kids to do 
the experiments in interactive media. It will also 
help them to gain knowledge and understand 
more about what they study in the class room. 
That application will be about culture area. It will 
has many videos and attractive class. 
Analysis 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1  
50% answered that the Montessori Method is the 
best method to teach the children. In other hand, 
21.1% answered that the normal method is the 
better. Moreover, 28.9 don’t know which one is 
the best, because they don’t know what the 
Montessori Method is  

 
 
 
 
 
 
 
 
 

Figure 2 
 
97.4% answered that the educational application 
contributes to the creative thinking of the children. In 
other hand, 6% are not agree because they think that 
the application has bad effect for children more than 
good effect. 
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Figure 3 
89.7% are agree to implementation of an 
educational application for children who are from 
two years to five years in English language only. 
In other hand 10.3%. are not agree.  

 
 
 
 
 
 
 
 
 
 

 
Figure 4  

 
 
 
 
 
 
 
 
 
 
 

Figure 5  
 
 
 
 
 
 
 
 
 
 

Figure 6 
 
10.3% rate the educational application for children 
who are from two to five years is excellent. In other 
hand 43.6% is very good. Also 33.3% is good. 
Moreover 12.8% is weak.  
28.2% are strongly agree with interactive media and 
educational application contribute to overcome the 
difficulties which the children faced, also 66.7 are agree 
with that. In other hand, 5.1% are disagree and 28.2% 
are strongly disagree.  
The most of people told that use of educational 
application is increasing motivation for education 
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because it is interesting tool and it attract children to 
use and learn from it. They also will increase their 
confidence because they learn by educational 
application their self and they don’t need any help 
from other. Some people told that the educational 
application has bad effect for children, because the 
children like to discover and learn new things, when 
the children use the application and no one observe 
him, it may will learn bad things. In other hand, some 
people told that when the children use the application 
in right way, it will be good for him and for their 
thinking.  
 
 
 
 
 
 
 
 
 

Figure 7 
 
Conclusion 
 
It has been observed that using educational 
applications to teach the students has a good 
reflection on the understanding the concept. The 
visual effects of Montessori method used through the 
educational application using hand held device will 
add more values to the education in terms of practical 
implementations. The learning happened by using 
this method will be better. Analysis of usability of 
mobile application will done through the download 
count of the application and feedback provided from 
the users and the educators. 
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Android App Controlled Bluetooth Robotic Vehicle 

Sa’adah Saleem Al-Jabria, Fatma Saif Al-Habsia and A. Jamaludeena 
 
 
 
The objective of the present work is to design and develop an android app based user interface to control a robotic vehicle using wireless 
bluetooth technology. The entire system consists of carefully selected replaceable low-cost components to meet the rugged industrial 
environment. The proposed single-board in-vehicle embedded system is equipped with the HC-05 bluetooth model to interact with 
microcontroller and android app, dc gear motor and L293D motor driver to control the kinetics of a robotic vehicle, and ATmega328P 
microcontroller as core processing unit fixed on self-designed chassis. The back-hand design for the android app is developed using open source 
called ‘App Inventor’ developed by MIT and suitable to develop app without Java platform. The in-vehicle electronics hardware is developed 
around the ATmega328P microcontroller and bluetooth module is interfaced with microcontroller through the UART protocol to exchange the 
data with android app. By pressing remote button developed in the android app the direction of the robotic vehicle can be decided. The major 
advantages of this proposed design is, minimum version of in-built bluetooth smartphone is used to install the developed app and wireless 
bluetooth technology offers zero communication cost. Moreover, this robotic vehicle can also be utilized other application such as, exploring the 
toxic area, detection of explosive landmines, multipurpose surveillance vehicle. 
 
Keywords: ATmega328P microcontroller; Bluetooth technology; MIT App Inventor; Smartphone; Robotic Vehicle  
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Introduction 
 
Recent advancement in semiconductor material results smart devices 
such as smart phones and they becomes a basic need in day to day 
life with massive storage capacities, powerful with reinforced 
processors, richer entertainment function and vast communicating 
methodologies. Bluetooth technology, created by telecom vendor 
Ericsson in 1994, shows its advantage by integrating with smart 
phones. Bluetooth raised as one of the popular communication in 
which, the user can transfer files, commands etc. Utilizing its 
flexibility in communication, bluethooth controlled devices are start 
occupying its place in the market especially in controlling the robotic 
vehicle. Robots are electromechanical machine which can be 
controlled by artificial programming using high speed 
microcontroller [1]. They found in wide area of application such as 
industry, manufacturing, production lines, health, etc. The robot are 
preferred to work in rough industrial environment and designed to 
reduce human effort, to improve productivity and to reduce overall 
manufacturing cost. Bluetooth controlled robotic vehicle is one 
solution to design and develop the cheap and rugged robots to 
perform any task with safe distance operation. Bluetooth 
communication will enable us to control the robot up to 100 meters 
without the need for direct sight which means that the robot could be 
located behind a wall or some other object and the communication 
would not be lost. 
 
In recent years, an open-source platform called android has been 
widely used in smart phones which the smart phones have gradually 
turned into an all-purpose portable device. Android has complete 
software package consisting of an operating system, middleware 
layer and core applications [2]. Using a Smartphone as the “brain” of 
a robot is already an active research field with several open 
opportunities and promising possibilities. This paper aims to describe 
the design and development of bluetooth controlled robotic which 
operated using android mobile application. 
 
Hardware design 
 
The main objective of the design is to overcome the traditional 
method of controlling the robotic vehicle usually wire or hand-held 
low range remote controller. The developed android app helps to 
move the robot at the desired direction which interns transfer the 
heavy weight material. By just bluetooth connectivity an android app 
can handle the movements of a robot and can move it in left, right, 
forward and backward directions.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Block diagram of bluetooth controlled robotic vehicle 
 
Arduino UNO is the latest version of the Arduino UNO board using 
the ATmega828 instead of the FTDI chip for faster transfer rate. It is 
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App Inventor for Android is an open-source web application 
provided by Google and now maintained by the Massachusetts 
Institute of Technology (MIT). It allows computer program to create 
software applications for the Android operating system (OS). MIT 
App Inventor is an innovative beginner's introduction to 
programming and app creation that transforms the complex language 
of text-based coding into visual, drag-and-drop building blocks. The 
simple graphical interface grants even an inexperienced person to 
create a basic, fully functional app within an hour or less. 
 
App Inventor involves three aspects: (i) App inventor designer, (ii) 
App Inventor Blocks editor, and (iii) An emulator or Android Phone. 
The set-up process for the software is very easy and system 
requirements are very basic. It is compatible with Mac OSX, 
Windows and Linux Operating systems. Browsers required for the 
software are Mozilla Firefox 3.6 or higher, Apple Safari 5.0 or 
higher, Google Chrome 4.0 or higher and Microsoft Internet Explorer 
7.0 or higher. (App Inventor 2012).  
The first phase of application design passes through App Inventor 
Designer. Designer is accessible through the web page and all the 
ingredients for the app are available on the left side of the window. 
The ingredients contains elements like a screen for the app, buttons 
for tapping, text boxes, images, labels, animations and many more. 
The right side of the designer allows users to view the screen and 
components added to the screen. Additionally, the properties section 
of the window allows users to modify the properties of components 
[3]. 
 
Microcontroller unit form the heart of robotic control unit, which 
acquires and process the information from the bluetooth module. 
Microcontroller have a CPU in addition to the fixed amount of RAM, 
ROM and I/O ports, which are embedded on a chip with support 
functions such as a crystal oscillator, timers and serial or analog input 
output (I/O). The MCUs are designed for embedded applications and 
can be used in remote controls, power tools, toys and other 
appliances. Invention of MCUs has reduced the size and cost of 
designs. MCUs are suitable where cost and space are critical [4]. 
 
The Arduino Uno is a microcontroller board based on the 
ATmega328 (datasheet). It has 14 digital input/output pins (of which 
6 can be used as PWM outputs), 6 analog inputs, a 16 MHz crystal 
oscillator, a USB connection, a power jack, an ICSP header, and a 
reset button. It contains everything needed to support the 
microcontroller; simply connect it to a computer with a USB cable or 
power it with a AC-to-DC adapter or battery to get started. The Uno 
differs from all preceding boards in that it does not use the FTDI 
USB-to-serial driver chip. Instead, it features the Atmega328 
programmed as a USB-to-serial converter. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
a small form microcontroller board based on ATmega328. It is 
equipped with a USB connection, 32kBytes flash memory, 1 reset 
button, 14 digital input/output pins, 6 analog input pins and 1 power 

 
 
 
 



34 
 

 
 
ISSN: 2167-1907 www.jofsr.com 



35 
 

 
Journal of Student Research (2017) MEC, Muscat OMAN 

 
jack. The recommended input voltage for this board is between 7 to 
12 volts. Thus, an external power supply is needed. Power can supply 
to this board through the power jack. It contains everything needed to 
support the microcontroller; simply connect it to a computer with a 
USB cable or power it with a AC-to-DC adapter or battery to get 
started [5]. Besides that, Arduino UNO can communicate with a host  

 
PC by using a USB Type B cable. The user can write the program on 
the host PC and upload it to the board. After uploading the program, 
the USB Type B cable can be removed. The program will be stored in 
the Arduino board and it will still run each time the reset button is 
pushed. It also features the Atmega328 programmed as a  
USB-to-serial converter. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Arduino Uno Atmega328 microcontroller board 
 
HC Serial Bluetooth product consists of Bluetooth serial interface 
module and Bluetooth adapter. Bluetooth serial module is used for 
converting serial port to Bluetooth. Bluetooth serial module’s 
operation doesn’t need drive, and can communicate with the other 
Bluetooth device [6]. But communication between two Bluetooth 
module require at two conditions: i) The communication must be 
between master and slave. ii) The password must be correct. A HC-  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. HC-05 bluetooth receiver and its pin description. 
 
Universal asynchronous receiver/ transmitter is usually an individual 
integrated circuit used for serial communications for computer or 
peripheral device serial port. UART are now commonly used in 
microcontrollers. A dual UART combines two UARTS into a single 
chip. Many modern ICs come with a UART that can also 
communicate synchronously; these 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
05 module is an easy to use Bluetooth SPP (Serial Port Protocol) 
module, designed for transparent wireless serial connection setup. Serial 
port Bluetooth module is fully qualified Bluetooth V2.0+EDR 
(Enhanced Data Rate) 3Mbps Modulation with complete 2.4GHz radio 
transceiver and baseband. It uses CSR Blue core 04-External single chip 
Bluetooth system with CMOS technology and with AFH (Adaptive 
Frequency Hopping Feature). Fig.2 shows the image of HC-05 
bluetooth receiver and its pin description. 
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devices are called UART. UARTs are commonly used in conjunction 
with communication standards such as TIA (formerly EIA) RS-232, 
RS-422 or RS- 485. The universal designation indicates that the data 
format and transmission speeds are configurable. The electric 
signaling levels and methods (such as differential signaling etc.) are 
handled by a driver circuit external to the UART. The UART takes 
bytes of data and transmits the individual bits in a sequence. At the 
destination, a second UART re-assembles the bits into complete bytes  
[7]. Each UART contains a shift register, which is the fundamental 
method of conversion between serial and parallel forms. Serial 
transmission of digital information (bits) through a single wire or 
other medium is less costly than parallel transmission through 
multiple wires. 
 
DC motor is one type of rotary actuator which is having number of 
application in industry. DC motor is specified by its RPM and torque 
 
Table 1. Controlling sequence of dc motor using L293D  
 
 
 
 
 
 
 
 
Arduino IDE is an environment that consists of a message area, a 
simple text editor and menus. Arduino consists of both a physical 
programmable circuit board (often referred to as a microcontroller) 
and a piece of software, or IDE (Integrated Development 
Environment) that runs on your computer, used to write and upload 
computer code to the physical board. It allows the user to create the 
“sketches” in order to let the Arduino does not need a separate piece 
of hardware (called a programmer) in order to load new code onto 
the board – you can simply use a USB cable. Additionally, the 
Arduino IDE uses a simplified version of C++, making it easier to 
learn to program. Finally, Arduino provides a standard form factor 
that breaks out the functions of the micro-controller into a more 
accessible package [9]. 
 
Arduino board interaction with the device which connected to it. The 
sketches that written by the user can be stored in sketchbook. Besides 
writing the program, it also allows user to compile and upload the 
sketches to the Arduino board. Furthermore, Arduino IDE has its own 
software library which called “Wiring”. This library makes the 
common input output operation become easier. It uses the tool chain 
and AVR library to compile the program and uses the avrdude to 
upload the program to the Arduino board. 
 
Arduino programming language is a simplified version of C or C++ 
programming language. It is encompasses strong typing, imperative, 
declarative, functional, generic, object-oriented and component-
oriented programming disciplines. This programming language does 
not need to include the header file at the beginning of the coding. 
Besides that, there are only two functions are needed in order to make 
a cyclic executive program. Those functions are setup () and loop (). 
Setup () is the function that is used to initialize the settings and only 
runs once at the beginning of the program. While the loop () is the 
function that is called continuously.  
Result 
 
The Android app is generally developed using JAVA language but 
this Android app can also be build without knowing the Java 
language. This app was developed in “App Inventor” developed by 
MIT. This app inventor is designed specifically for Non – Computer 
Science students those who don’t know the JAVA language. The 
figure shown below is the block diagram back- hand design for the 
application. The app shown below has 5 buttons and all the buttons 
gives 5 different bytes in the output that has to be fed to the 

 
(kg/cm). For the robotic system, 300 RPM and 3kg/cm torque motor 
is used to bear load. DC motor works on direct current 
 
The L293 and L293D are quadruple high-current half –H drivers. The 
L293 IS designed to provide bidirectional drive currents of up to 1A 
at voltage from 4.5V to 36V. The L293D is designed to provide 
bidirectional drive currents of up to 600-MA at voltages from 4.5V to 
36V. Both devices are designed to drive inductive loads such as 
relays, solenoids, dc and bipolor stepping motors, as well as other 
high-current/high voltage loads in positive-supply applications. On 
the L293D, external high-speed output clamp diodes should be used 
for inductive transient suppression [8]. A Vcc1 terminal, separate 
from Vcc2, is provided for the logic inputs to minimize device power 
dissipation. The L293 and L293D are characterized for operation 
from 0°C to 70°C. Table 1 shows the controlling sequence of dc 
motor using L293D. 
 
 
 
 
 
 
 
 
 
Microcontroller to process. For eg. if we press forward button ,the 
Bluetooth Module will give 1 byte at its output as shown in the 
figure. The app consists of the option in the main screen whether to 
use the accelerometer of the phone or to use the buttons to control the 
Robot. This app inventor brings out the revolution in the Embedded 
Systems & Robotics. The app invented by this searches for the 
Bluetooth devices along with their MAC addresses. The user just has 
to select the particular MAC Address. When a particular MAC is 
selected, the status shown on the screen is “Connected”. Now all the 
buttons are active and the app is now connected with the robot and 
mobile phone can control the robot. Fig. 3 shows the developed 
android frontend design. 

 
 
 
 

http://en.wikipedia.org/wiki/Microcontroller
http://arduino.cc/en/Main/Software
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Figure 3. Developed android frontend design.  
The next Block allows ListPicker1 to select and connect to the 
desired Bluetooth device and to set the “hidden” Label, Label1 to 
read “CONNECT BLUETOOTH”. Fig. 4 shows MIT app inventor 
design to scan and pair the bluetooth device  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Clearly, Label1 is now no longer “hidden”. Add a further component 
into the code Block, to set the Text colour 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. MIT app inventor design to scan and pair the bluetooth device of Label1 to be Green when the Bluetooth client is connected. 
 
First make sure your HC-06 Bluetooth module is paired with your 
mobile. The default password for pairing is “1234” or “0000”. Click 
on “BLUETOOTH” icon to select MAC address of the bluetooth  

 
module to be paired. The “CONNECT BLUETOOTH” button pair 
the selected bluetooth MAC address. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5. Character string send to bluetooth receiver by pressing the buttons 
 
Fig. 5 shows the character string send to bluetooth receiver by 
pressing the buttons. When press “up arrow” it sends the data “UP” 
to Bluetooth module connected with the circuit. When 

 
microcontroller detects “UP” the robot/robot car moves FORWORD. 
When press “DOWN ARROW” it sends the data “DOWN” to 
Bluetooth module connected with the circuit. When microcontroller 
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detects “DOWN” the robot/robot car moves REVERSE. When press 
“LEFT ARROW” it sends the data “LEFT” to Bluetooth module 
connected with the circuit. When microcontroller defects “LEFT” the 
robot/robot car turns LEFT. When press “RIGHT ARROW” it sends 
the data “RIGHT” to Bluetooth module connected with the circuit. 
When microcontroller defects “RIGHT” the robot/robot car turns 
RIGHT. When press “STOP” button which is in the centre of remote 
it sends the data “STOP” to the Bluetooth module connected with the 
circuit. When microcontroller defects “STOP” the robot/robot car 
gets stopped. Click on “EXIT” icon to disconnect paired bluetooth 
and exit from the application. 
 
First of all we give instruction from mobile phone. Then the 
Bluetooth modules will receive these instructions, the TX and Rx 
pins of Bluetooth modules are directly connected with Rx and TX 
pins of microcontroller and also Vcc and ground of Bluetooth 
modules will be connected to the 5V and ground of microcontroller. 
Motor driver connected to microcontroller to run the car, motor 
driver pins 2,7,10 and 15 will connected to digital pins 11,10,9 and 8 
of microcontroller, we use two dc motor to drive the car one of it 
driver 6 and3 pins of motor driver and another connected to pins 11 
and 14 of motor driver. Microcontroller receive the instruction from 
bluetooth inside the microcontroller there is CPU it has memory 
which understand only machine language so should convert analog 
signal into digital data then store inside the memory. Fig. 6 shows the 
proteus simulation of the developed system 
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[9] Muhammad Gulfam1 and Mirza Waleed Iftikhar 
Baig2, “WG11 Android based Surveillance Robot Control, 
”IJMSE,Vol. 3, March 2015, pp. 17-22  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6. Proteus simulation of the developed system 
 
Conclusion 
 
The proposed system shows how the android smartphone can be 
used as remote controller for robot and various embedded 
technologies with the help of the Bluetooth technology. The 
proposed system also shows that how a robot can be used for 
travelling purpose. The operating system of smartphone is 
Android, and it can develop effective remote control program 
and by using WiFi wireless network, the communication 
between smartphone and robot can be realized, which makes it 
simple and convenient to control robot.  
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Assessing the Effectiveness of Solar and Wind Energy in Sultanate of Oman 

Mohammed – Hasham Azama, Mohammed F.M. Abushammalaa 
 
 

 
The Sultanate of Oman is a fast growing region and has fifth largest economy in the GCC regions. The oil and gas sectors 

are the main promoters of Oman’s economy. The reservoirs of natural resources are insufficient to satisfy for a continuation of 
the current trends. The electricity sector of Oman mostly depends on natural gas: 97.5% and Diesel: 2.5%. Renewable energy has 
no major role in the country’s energy supply despite of having valuable wind and solar resources. This review paper tends to 
bring forward the current and future renewable plans and situations of solar and wind energy in Sultanate of Oman. Therefore 
this objective is achieved by carrying out literature review of the importance of the wind and solar sources according to the 
conditions of Oman and by visiting the existing renewable energy plants. 
 
 
Keywords: Energy Sources, Renewable Energy, Solar Energy, Wind Energy.  
 
 
Introduction  

Like rest of the GCC, the Sultanate of Oman has large 
reserves of oil and natural gas which provide a cheaper source 
of power than renewable options made these countries to 
underutilize [1] the energy renewable resources. 
 

Oman is reliant on its oil sector for the majority of its 
export incomes and government finances. Oman owns the 
largest oil reserves of any non-OPEC [1] country in the 
Middle East as well as momentous reserves of natural gas of 
which it is a leading exporter regionally. 
 

Population growth and the development of heavy industry 
have put a stress on Oman’s power infrastructure. Over the 
last few years through the adoption of enhanced oil recovery 
techniques on a large scale average oil production has 
increased. Consumption of petroleum products has doubled in 
the past ten years. 
 

Over the last decade, tourism numbers and the 
corresponding hotel and luxury developments have expanded 
rapidly, which results in a large increase in the demand for 
power in a comparatively short period of time. [1] 
 

The objective of this study is to present the current 
scenario of Wind and Solar energy sources in Oman and also 
discuss the future renewable plans regarding wind and solar 
energy sources. 
 
Overall demand of energy and supply of energy 
 

In Oman continued growth in energy demand requires 
building new power plants. So far gas-based power plants are 
decided and mid-term prospective additions for energy 
reservation. [5] 
 

Hence, there is an open window for investing in 
renewable energy generation, as well as introducing the end-
users with renewable energy appliances, which operates on 
the renewable energy resources such as air conditioners which 
works on the absorption. 
 

Power demand is based on the climate in Oman and is highly 
reliant on the weather variations. In summer the demand of 
energy is doubled than in winters. According to Oman Power 

 
and Water Procurement Company (OPWP) [5], the single 
buyer of electricity and water in Oman, peak power demand 
reached 4.7gigawatt (GW) in 2013; representing an 89% 
increase compared to 2004, see the figure  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Renewable Energy Resource Potentials 
 

In January 2005, Oman signed up a contract with 
the “Kyoto Protocol” and announced the formation of a 
Designated National Authority (DNA) [4] in 2009 to 
inspire and manage the utilization of renewable energy. 
 

With a Royal Decree and a vision promulgated 
under Sultan Qaboos bin Said’s “Vision 20/20” policy 
to produce 10 per cent of its total electricity 
requirement from renewable energy sources by 2020; it 
is clear that Oman is seriously interested to participate 
in the expansion of its renewable energy capacity over 
the coming years. [2] 
 

The Authority for Electricity Regulation (AER) 
responsible for regulating the electricity and related water 
sector in Oman, [1] in 2008, commissioned an inclusive 
study to identify sources of renewable energy in Oman and 
how those renewable resources can be utilized. 
 
The study highlighted solar and wind power as having 
the greatest commercial-scale potential for the country 
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Solar Energy 
 

Oman has a high ratio of “sky clearness” [1] and 
receives wide daily solar radiation ranging from 5,500-
6,000 W/m2 a day in July to 2,500-3,000 W/m2 a day in 
January, giving it one of the highest solar energy 
densities in the world.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Solar radiation in Oman during January and July 

 
According to a detailed study, on average the daily 
sunshine duration and solar radiation values for 25 
locations in Oman. Marmul is considered to have the 
highest solar radiation in Oman followed by Fahud, Sohar 
and Qairoon Hairiti. The remaining cities in Oman have 
almost the same solar radiation values. Masirah Island, 
Salalah and Sur, have the lowest values. Salalah and Sur 
have significantly lower insolation compared with other 
stations due to the summer rain period in Salalah and the 
frequent periods of fog in Sur [5]. Generally the highest 
insolation is in the desert areas.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Spatial distribution of land with suitable levels 
for solar photovolatic energy projects 

 
The solar energy can be utilized in thr following ways 

produce energy: 
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Photovoltaic Energy  

This technology operates on the principle of using solar 
cells arranged on panels to convert solar radiation into 
electricity [1]. Currently it is used minimally in Oman at a 
number of locations to provide lighting, water heating and 
water pumping. 
 
Concentrating solar power 
 
This comcept is a bit different from the above mentioned 
photovoltaic energy production [1]. Here electricity is 
produced by mirrors concentrating sunlight onto a small 
central area this light is converted to heat, which in turn 
drives a turbine generating power. 
 

Direct Normal Irradiance (DNI) [7] value is the key factor 
defining an area’s suitability to this form of energy production. In 
Oman the estimated amount is 2,200 kWh per m2 per year. This 
could yield 19,404 TWh[1] of electricity a year. 
 
Some Common Mistakes  

The Oman is one of the world leaders in the field of 
enhanced oil recovery techniques. However currently gas 
extraction methods are being used, Petroleum Development 
Oman (PDO) [1] is exploring the use of solar technology as a 
next generation method. 
 

In July 2011, PDO awarded the first solar thermal 
enhanced oil recovery (EOR) project to “Glass Point Solar”. 
This project will use a 7MW solar array to produce 11 
tons/hour of high pressure steam which will be used to extract 
33,000 barrels of oil. It will also provide 24 hour heating. [5]. 
 
Wind Energy 
 

Oman is blessed with a long coastline and exposure 
to the strong summer and winter monsoon winds [1]. It 
has an average wind speed approximately over 5 m/s 
and an estimated 2,463 hours of full load per year, [5] 
in result making wind power an economically feasible 
form of renewable energy. 
 
Recent studies undertaken in 2010 have confirmed that four 
locations at Thumrait, Masirah, Sur and Qayroon Hyriti are 
the most suitable for the production of wind turbines with an 
estimate that the construction of two sites at Thumrait and 
Qayroon Hyriti of 375MW each would produce 2.3TWh a 
year of electricity. This corresponds to 12 per cent of Oman’s 
2010 electricity production. [5].  

One disadvantage of wind over solar is that wind is 
more seasonal. Studies undertaken in Oman show that, 
in general, wind speed is higher during the summer 
months of June, July and August and is lower during 
October and November. [4] 
 

In 2009 a case study was carried out on Masirah 
Island to investigate combining wind power with diesel 
generation to create a hybrid system. [4] This 
concluded that this form of technology could be of 
considerable use in the rural areas and produce cheaper 
power than the current system. 
 
Several studies have been conducted especially in the coastal and 
southern parts of Oman for assessing wind energy resource 
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in Oman. [5] These studies confirm wind power as a 
promising renewable energy resource for power generation.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4: Land suitability index for wind energy at 50 m for the 
Sultanate of Oman  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5: Hourly measured mean wind speed at 10 m 
above ground level at 28 meteorological station.  

Table 1: renewable energy sources current and future projects in Oman  
Renew Projects and their power capacity  
able 

    

    
energy     
source   

Renewabl 
 

s   Power 
Projects 

 
e energy project  

capacity   
type s in    

    

Oman     
     

1 Solar Project in Al – Mazyonah  Sola 303 
[5]  r KW   

2 Concentrated    Solar   System  Sola 6 
Installed in KOM [5]  r KW   

3 Wind Powered Pumping station  Win 10 
[5]  d KW   

 Future Projects   
    

4 Wind power Project in Masirah  Win 470 
[5]  d 0 KW   

5 Solar Projects in Al- Shofar and  Sola 200 
Wusta Regions [5]  r 0 KW   

6 Wind  Project  in  Willayiat  of  Win 4,20 
Thamrait [5]  d 0 KW   
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Conclusions  

It is found that currently Oman lacks in the energy 
production from renewable energy sources and has 
implemented some solar plants on small scale whereas, Oman 
has future plans to promote renewable energy as projects like 
200 MW solar plant in Dakhiliya region and 50 MW wind 
plant in Dhofar region are under considerations. In 
conclusion, it can be stated that Oman has untouched 
potential of Solar and Wind energy therefore, resource 
assessment and in depth importance of renewable sources 
should be an achievable milestone. This review paper can be 
a source of positive impact as it highlights the current 
situation of renewable sources including the future plans 
Oman is implementing in order to obtain vision 2020. 
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AUTOMATED PETROL PUMP 

Ruth Moly Benjamina, Sahana Kannana, Greeshma K Gopia and Reuben George Benjamin a 
 
 

 
Designed and constructed working model of Automated Petrol Station. Our project’s salient features include vehicle user ID 
verification, ensuring the presence of vehicle prior to operation. Secured password to check credit balance and user friendly for 
filling the petrol without any cash transactions. Fully programmed and tested successfully with microcontroller. Legible display 
and keypad matrix for easy handling, accurate and safe operation. This working model can be developed further in large scale for 
implementation to fulfill the requirements in Oman. 
 
 
Keywords: Proximity Sensor; ISM band; Automated; Encoder;  
 
 
Introduction 
 
Due to the increasing advancements in technology in different 
sectors, the 21st century is known as the century of 
technology. In this present day petrol pumps are operated 
manually (Shaligram Dr. A. D., 2014). Petroleum Stations 
have become very careful about distribution of Petrol by 
replacing it with Automated Petrol Pump. ISM (Industrial, 
Scientific, and Medical) Radio band frequency,(also known as 
unlicensed bands) has been used in our project which shows a 
group of band that are internationally reserved for Radio 
frequency (RF) Energy utilized for industrial, scientific and 
medical requirements (Techopedia, 2017). Bluetooth devices, 
Wifi computer networks, cordless phones, etc. make use of 
ISM bands. ISM devices utilize the ISM frequencies which 
are generally open frequency bands. For worldwide 
operations 2.4GHz ISM band has been widely used. 

 
Literature Review 
 
A. Embedded Security System using RFID and GSM 
(Kulkarni A. M., 2015) 
 

The system consists of dual units; one of the unit is placed 
at the tanker which usually monitors the petrol level in the 
tank continuously. The petrol level at the start and current 
petrol level is displayed on the LCD. RFID assembly reads 
the authentication code of the petrol station. The amount of 
petrol poured at particular petrol pump including the petrol 
pump ID is send to central office through GSM techniques. 
To keep record of all these things visual basic coding. 
 
But RFID is licensed and is more expensive. When the signals 
from two or more readers overlap reader collision occurs. 
 
B. Multi-Automized Fuel Pump using GSM Technology 
(Behera S. K., 2013) 
 

In this technology, the main functions performed can be 
namely divided into two: Customer part and the database. In the 
first part the customer sends his personal user id and needed 

 
 
 
amount of petrol. He gets back a password in his GSM. When he 
comes to petrol station the customer enters this password. 
 
To be filled in his car the specific amount of petrol will be 
available. The second part, the database contains the customer’s 
user id, account and password. Microcontroller checks the ID in 
database and gives back the particular coupon password via 
GSM module of petrol station to the mobile of customer. User 
enters this password in the LCD which is present in the pump. If 
he is an authenticated user then the particular amount of petrol 
will be available to be filled in his car. Microcontroller provides 
supply to motor according to the amount of petrol requested and 
then stop when the filling is over. The next is the sensor part. It 
has three sensors. Temperature in the petrol tank in monitored 
by temperature sensor and if it is more than a particular critical 
temperature it notifies the owner of the petrol pump. For 
avoiding the traffic at the petrol pump IR sensor is used. When a 
vehicle arrives it increases the count which shows up on the 
LCD Screen and the count keeps incrementing unless the owner 
finishes filling petrol in the vehicle. The level of petrol in the 
tank is monitored by Level Sensor. If it reaches to level one, it 
gives a notification message to petrol owner about insufficient 
amount of petrol in tank until the owner refills the petrol tank. 

 
GSM technology might suffer issues due to GSM range and 
is vulnerable to hacking. 
 
Methodology 
 
A. Basic Operation 
 

The DIP switch carries specific IDs for each vehicle in the 
user side of the ID sender. Encoder scans these IDs which are in 
the binary form .Once the vehicle reaches the petrol station, the 
ID detector detects the ID of the vehicle and it is enabled by ID 
enable. Within ISM band the ASK transmission is employed. 
When the proximity sensor confirms the presence of vehicle, 
user may proceed to enter the password through keypad matrix. 
To display the price the required quantity is 
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entered. Two LCD’s are used here. The contents which are 
not constant are displayed on LCD 1 which is controlled by 
Arduino 256 Mega. For example: amount of petrol, user 
password, cost etc. The contents which are constant are 
displayed on LCD2 which is controlled by Arduino UNO. 
For example: “Waljat College of Applied Science”, “Press 
Start”, “Enter Password” etc. We are making use of prepaid 
cards for money transactions. The required quantity of petrol 
starts filling in the vehicle when the nozzle is inserted.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1 Block Diagram 
 
B. Circuit Operations 
 
• ID Sender Circuit 
 

This circuit assigns IDs for a particular vehicle user. The 
DIP switches presets the ID into 256 unique IDs. In our 
design, we have limited the number of IDs to four. HT12E 
encoder scans these IDs which are addressed in binary form. 
Output is send serially by encoder via Dout. 1Megohm 
resistor sets the oscillator frequency as 3 kHz. 
 
The addresses A0 to A7 are carried by the push buttons EN-A 
and EN-D which are the input data. Each of these has a 
specific task such as to begin the operation of the petrol pump 
EN-A is pressed. 
 
Under the ISM band of frequency, OOK/ASK wireless 
transmission is used to send the output of the HT12E encoder. 
 
• ID Enable Circuit 
 
This circuit is basically works as a dual TOGGLE ON-OFF logic. 
It works simply by switching between ON and OFF when you 
press a button, where the LED serves as an indicator. 

 
 
Four TOGGLE ON-OFF logic are possible for the design out 
of which only two are used for the project. The output of the 
EN-A is either logic HIGH or LOW which is sent as a data to 
the ID sender. When a LOGIC HIGH is received the remote 
devices performs a task otherwise no action at all.  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig 2.ID Sender Circuit  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 3. ID Enable Circuit A  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 4.ID Enable Circuit B 
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• ID Detector Circuit 
 
The main section of the petrol station consists of the ID 
detector circuit. The function of ASK/OOK receiver is to 
receive signals that resembles its frequency. The selected 
signal is transformed into binary pulses by the receiver, which 
is send to DIN of HT12D decoder circuit via the DOUT. The 
decoder then detects and checks the addresses which are pre 
adjusted by DIP switches from A0 to A7, with the addresses 
received from DIN. Transmission is re-directed as an output 
from A11 to A07 when addresses match. 
 
The microcontroller is introduced in the design as there are 
numerous vehicle users. The microcontroller presets certain 
addresses from A0 to A7 up to 256 distinct IDs. The presets 
of the 256 IDs are continuously sent by the microcontroller 
and scans to find the addresses that match, which are detected 
by the HT12D. In this design, the addresses A0 to A1 
contains 4 distinct ID’s which are sent by the microcontroller. 
Rest of the ID’s are allocated beforehand. Here the system 
identifies a certain vehicle which matches the IDs and can 
proceed to the transactions. 
 
Addresses from A08 to A09 denote the output of HT12D and 
the rest are for future applications. A08 and A09 basically 
controls the main system and will determine functions like 
start and initiation of the operation.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 5.ID Detector Circuit  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 6.Power Supply to all sections of vehicle user 
ID circuits 
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• Main Controller 
 

In the Automated Petrol station the main operation is done 
by microcontroller. It is assigned to do a sequence of tasks. The 
microcontroller initiates the output and input operations. The 
LCD operation is carried out by using General Purpose 
INPUT/OUTPUT pins. Instructions to the LCD display are send 
via these pins by the microcontroller. The front end operation of 
the Automated Petrol Station consists of other pins from P6 and 
P10 (Sawhney A.K., 2013). 
 
The LCD operation is started by the microcontroller 
when the power is ON. The driver circuits operation is 
checked after the LCD operation. The LCD backlight 
flashes for a few times. The input of the LCD backlight 
LED driver receives a sequence of logic HIGH and 
LOW pulses. The ALARM and STATUS indicators 
turn ON and OFF the LEDs briefly. MCU alternately 
transmits logic HIGH and then LOW to the driver 
inputs for a brief time. Eventually, for a short period of 
time a buzzing sound is released from the buzzer.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig 7. Main Controller Circuit Diagram 

 
The next makes the system wait in the idle state for the 
START push-button to be pressed ON. 
 
In the idle state, the P10 pin of the MCU receives a 
LOW logic pulled down by the 10K resistor. When the 
Start button is pressed, MCU receives an input HIGH 
from +5V supply. The whole operation of the 
Automated Petrol Station begins. 
 
Result  
Starting from vehicle entering the station, sequence of 
operations performed by verification of user ID, vehicle 
position, password, checking balance, nozzle activation, 
filling petrol till completing the selected amount or liters 
and system stopped automatically. Arduino 256Mega and 
Arduino Uno controls the displays of LCD 1 and LCD 2 
respectively and status of every stage of operations 
displayed, controlled and achieved accurately. 

 
 
 
ISSN: 2167-1907 www.jofsr.com 3 



51 
 

Journal of Student Research (2017)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 8. Flow Chart  
Conclusion  
We have observed in the recent past that several robbery and 
murder of petrol station employee in Oman and worldwide. To 
avoid these incidents, we made an attempt and implemented the 
automated petrol station for user friendly and safe operation by 
the consumer directly on cashless transactions.  
We have successfully designed and demonstrated the 
operations of this project by working model.  
Automated petrol station will be unmanned operations and 
reduce or eliminate several risks including:  
- No cash transactions 
- Minimal time of fueling and no waiting 
- Less fueling by error 
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Characteristics of Selected Waste-To-Energy Technologies and Suitability 
for Oman 

Wajeeha A. Qazia, Mohammed F.M. Abushammalaa 
 
 

 
The fast economic development and urbanization caused rapid increase of waste generation worldwide. Oman produced 1.5 
million tons of municipal solid waste (MSW) in 2012 which is expected to elevate to 1.89 million tons in 2030. This rapid 
increase needs to be tackled to reduce the generation rates along with the environmental impacts it imposes. Currently in Oman 
other than recycling there are no treatment facilities, and therefore dumping waste into the landfill is the only and ultimate way to 
dispose solid waste. Thus this research aims present the process and specific aspects of Waste-To-Energy (WTE) technologies 
and determine the suitable technology for Oman depending on its waste composition and characteristics. In conclusion, the waste 
characteristics shows the potential to set up a WTE technology in Oman which will help to reduce the amount of waste, 
greenhouse gas emissions, developing and maintaining costs of landfills, and tackle the issue of portable water by using the 
produced energy for seawater desalination. 
 
Keywords: biochemical; technologies; feedstock; thermal technologies; waste-to-energy; waste management  
 
Introduction  
The generation of waste has rapidly increased worldwide owing 
to the fast-economic development and urbanization. In GCC, 
Oman has made the most rapid progress in the development 
within a short period of time (M. Samah, 2011). Oman produced 
1.5 million tons of municipal solid waste (MSW) in 2012 which 
is expected to elevate to 1.89 million tons in 2030 Be’ah (2016), 
This rapid increase in waste generation rates is a challenging 
issue for the Sultan of Oman because of the limited land 
availability, and increased greenhouse gas emissions owing to the 
disposal of majority of MSW to 350 authorized and unauthorized 
dumpsites (Zafar, 2016). Oman’s current waste management 
system is struggling to handle the growing amounts of waste and 
this issue is difficult to be resolved if Oman purely focuses on 
waste disposal. Therefore the current situation urgently requires 
to improve waste prevention, set up MSW energy recovery plants 
for the reduction of mass and volume of waste, and to alleviate 
health hazards from pollution. In Europe for thermal and 
electricity generation around 40 million tons of MSW is 
incinerated yearly, whereas worldwide 130 million tons of MSW 
is combusted annually (J. Nixon, 2013). Oman’s primary energy 
consumption mix consist of natural gas (97.5%) and diesel 
(2.5%). The zero renewable energy contribution and heavy 
reliance on fossil fuels could lead to the loss of natural resources 
in future (I.Velghe, 2011). The composition of MSW in Oman 
involves 27% food waste, followed by 21% plastic, 10% carton, 
6% glass, 6% textile, 5% park and bio waste, 5% paper, 2% wood 
with the moisture content of 30% and average energy content of 
10MJ/kg (Al-Harrasi, H., Personal Communication, Dec 7, 2016), 
Be’ah (2016), . The average energy content of waste in Oman 
shows the potential of energy recovery. There are many 
established and emerging thermal Waste-to-Energy (WTE) 
technologies. The thermal WTE technologies include 
incineration, gasification, pyrolysis and hydrothermal 
carbonization (HTC) C. He, A. Giannis, and J.Y. Wang. (2013), 
C. Tatarniuk (2007), C. Ducharme (2010), . Each WTE 
technology process specific quality (composition and 
characteristics) and quantity of waste. Thus, for proposing a 
suitable waste management plan or technology for a particular 
place requires to consider its waste composition, characteristics 
and generation rates (A.S.Khan, 2011), C. Tatarniuk (2007), (M. 
Ouadi, 2013). 

 

 
Waste to Energy Technologies 
 
A.  Incineration Technology  
Method: Thermochemical (R. Atwadkar, 2014). 
 
Principle of Process: Conversion by complete oxidation (R. 
Atwadkar, 2014).  
Reaction Type: Exothermic (R. Atwadkar, 2014). 
 
Typical Waste Treating Capacity: 50,000 – 750,000 tons/year 
H. Chiu et al (2016). 
 
Feedstock Requirements: Biological and Synthetic origin dry 
wastes (R. Atwadkar, 2014). 
 
Preprocessing Method of Feedstock: Drying and Pelletization 
(R. Atwadkar, 2014), [27].  
Permitted  Moisture  Content  of  Feedstock:  25  –  30  %  (R. 
Atwadkar, 2014).Residence Time: Seconds – Minutes 
 
Catalyst: Non-catalytic (R. Atwadkar, 2014).Products: Heat & 
Ash (R. Atwadkar, 2014), D. Wong, and S. Tam(2014),.  
Environmental  Issues:  Ash  discharge  and  Toxic  gases  (R. 
Atwadkar, 2014). 
 
Cost (Capital & O & M): Medium – High (R. Atwadkar, 2014).  
Efficiency (%): 50 – 60 % (R. Atwadkar, 2014). 
 
Product Applications: Heat and Power applications, 
Aggregate and filler material. (R. Atwadkar, 2014), U. Arena 
(2016.)Future Potential: Moderate Potential (R. Atwadkar,  
2014). Gasification is a thermochemical way of 
transferring organic material (biomass or MSW) into other 
forms of energy through a chemical reaction instead of 
burning. It involves the conversion of liquid and solid 
materials into clean and useful syngas (S. Narnaware, 
2016), Gasification Technologies Council (GTC) (2014.), 
(N. Berge, 2015). The specifications of gasification 
technology are as follow: 
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Method: Thermochemical (R. Atwadkar, 2014). 
 
Principle of Process: Conversion by complete oxidation (R. 
Atwadkar, 2014).  
Reaction Type: Exothermic (R. Atwadkar, 2014). 
 
Typical Waste Treating Capacity: 50,000 – 750,000 tons/year 
H. Chiu et al (2016)., . 
 
Feedstock Requirements: Biological and Synthetic origin dry 
wastes (R. Atwadkar, 2014). 
 
Preprocessing Method of Feedstock: Drying and Pelletization 
(R. Atwadkar, 2014), [27].  
Method: Thermochemical (J. Libra et al., 2011). 
 
Principle of Process: Thermal degradation in the absence of 
oxygen (A.Bosmans, 2013).  
Reaction Type: Endothermic B. Basak. (2016.),.  
Typical Waste Treating Capacity: 10 – 100 tons/day 
 
Feedstock Requirements: Dry mixed MSW without inorganic 
materials  
Preprocessing Method of Feedstock: Shredding and drying (F. 
Ni, 2014).  
Permitted Moisture Content of Feedstock: Below 20% D.O. 
Onyango, and J.W. Kaluli(2016),.  
Temperature (℃): 400 – 900 ℃ (Stantec, 2011). 
 
Residence Time: Slow pyrolysis (Hours – Weeks), Flash 
pyrolysis (10 – 20 sec) and Fast pyrolysis (1 sec). 
 
 
Permitted  Moisture  Content  of  Feedstock:  25  –  30  %  (R. 
Atwadkar, 2014).  
Residence Time: Seconds – Minutes  
Catalyst: Non-catalytic (R. Atwadkar, 2014).  
Products: Heat & Ash (R. Atwadkar, 2014), D. Wong, and S. 
Tam (2014),.  
Environmental  Issues:  Ash  discharge  and  Toxic  gases  (R. 
Atwadkar, 2014). 
 
Cost (Capital & O & M): Medium – High (R. Atwadkar, 2014). 
 
Efficiency (%): 50 – 60 % (R. Atwadkar, 2014).Product 
Applications: Heat and Power applications, Aggregate and 
filler material. (R. Atwadkar, 2014), U. Arena (2016.), .  
Future Potential: Moderate Potential (R. Atwadkar, 2014). 
 
Method:  Thermochemical  (R.  Atwadkar,  2014).Principle  of  
Process: Conversion by partial oxidation (R. Atwadkar, 2014),  
(K. Warren et al., 2013).Reaction Type: 
Endothermic/Exothermic (R. Atwadkar, 2014), (F. Ni, 
2014).Typical Waste Treating Capacity: 250 – 500 tons/day 
Gasification Technologies Council (GTC) (2014.), Feedstock 
Requirements: Dry mixed MSW without inorganic materials. 
(R. Atwadkar, 2014).Preprocessing Method of Feedstock: 
Shredding and drying (R. Atwadkar, 2014), (J. Libra et al., 
2011).Permitted Moisture Content of Feedstock: Below 15% 
(R. Atwadkar, 2014), (K. Warren et al., 2013). Temperature 
(℃): 500 – 1300 ℃ (R. Atwadkar, 2014), (Environment, 
Ricardo Energy &“Thermal treatment”, , 2016).Residence 
Time: 10 – 20 sec (R. Atwadkar, 2014)  
Catalyst: Non-catalytic (R. Atwadkar, 2014). 
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Products: Syngas and char (R. Atwadkar, 2014), (S. Narnaware, 
2016).NCV (net calorific value) of Syngas: 4 – 10 MJ/Nm3 (by 
using Air), 10 – 15 MJ/Nm3 (by using Oxygen) (R. Atwadkar, 
2014), (Environment, Ricardo Energy &“Thermal treatment”, ,  
2016).Environmental Issues: Organic compound emission, 
Generation of char and Toxic gases (R. Atwadkar, 2014).  
Cost (Capital & O & M): High (R. Atwadkar, 2014).  
Efficiency (%):70 – 80 % (R. Atwadkar, 2014). 
 
Product Applications: Transport fuel, Power and heat 
application, Fertilizers and chemicals (R. Atwadkar, 2014), U. 
Arena (2016.), .  
Future  Potential:  High  Potential  (R.  Atwadkar,  2014),  (N. 
Berge, 2015). 
 
B. Pyrolysis Technology  
Pyrolysis converts carbonaceous materials in to syngas (mixture 
of CO, H2, CO2 and CH4), mixture of solids (Char) and liquids 
(Oxygenated oils) by thermochemical decomposition in the 
absence of oxygen or other reagent H. Raclavska, A. Corsaro, A. 
Hlavsova, D. Juchelkova, and O. Zajonc (2015), ,[19], 
(“Gasification: The waste and energy solution”, 2011). 
Pyrolysis has three types of reaction depending on the 
temperature and residence time of the feedstock, named as slow, 
flash and fast pyrolysis. Slow pyrolysis (conventional pyrolysis) 
involves low heating rates of feedstock (0.1 – 2 ℃/sec), low 
residence time (sec – few days) and low temperature (about 
500℃), with the main products formed are char and tar. 
Whereas, the flash pyrolysis operates at moderate temperate (400 
– 600℃), heating rates above 2℃/Sec and less than 2 sec of 
residence time, with the key products formed are tar and bio-oil. 
Fast pyrolysis (thermolysis) involves temperatures above 550℃, 
high heating rates of 200 - 105 ℃/sec and very short residence 
time, with the quality products being formed (gases rich in 
ethylene) which can be used for the production of 
alcohols/gasoline. Mostly fast pyrolysis is used for practical 
applications due to the nature of its products which is much closer 
to fossil fuels currently used D.O. Onyango, and J.W. 
Kaluli(2016), , A.J. Marshall (2013),. The specifications of 
pyrolysis technology are as follows: 
 
Method: Thermochemical (J. Libra et al., 2011). 
 
Principle of Process: Thermal degradation in the absence of 
oxygen A.S.Khan. (2011).  
Reaction Type: Endothermic B. Basak. (2016.),  
Typical Waste Treating Capacity: 10 – 100 tons/day 
 
Feedstock Requirements: Dry mixed MSW without inorganic 
materials Preprocessing Method of Feedstock: Shredding and 
drying (F. Ni, 2014).Permitted Moisture Content of Feedstock: 
Below 20% D.O. Onyango, and J.W. Kaluli (2016), . 
Temperature (℃): 400 – 900 ℃ (Stantec, 2011).Residence 
Time: Slow pyrolysis (Hours – Weeks), Flash pyrolysis (10 –  
20 sec) and Fast pyrolysis (1 sec).Products: Syngas, 
Oxygenated oils and Char.NCV (net calorific value) of 
Syngas: 10 – 20 MJ/Nm3 C. Tatarniuk (2007). 
Environmental Issues: Inorganic compound emission, inert 
mineral ash, toxic gases and unreformed carbon. 
(Environment, Ricardo Energy &“Thermal treatment”,, 
2016). 
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Future Potential: High Potential (J. Libra et al., 
2011). C. Hydrothermal Carbonization Technology 
 

HTC is a thermochemical process which in the 
presence of water converts the organic substances to 
hydro char under moderate pressure (2 – 10 MPa) and 
temperature (180 – 350℃). The hydro char produced 
exhibit mesoporous textures, high aromaticity structures 
and moderate calorific value C. He, A. Giannis, and 
J.Y. Wang. (2013), This process passes the feedstock 
through sequence of reactions, which includes 
hydrolysis, dehydration, decarboxylation, aromatization 
and condensation resulting in the formation of products 
in gas, liquid and solid (hydro char) states (X. Lu, 
2014). The specifications of HTC technology are as 
follows [19], (X. Lu, 2014), (Council, 2000), C. He, A. 
Giannis, and J.Y. Wang. (2013): 
 
Principle of Process: Conversion by hot water process. 
 
Typical Waste Treating Capacity: Scalable. 
 
Feedstock Requirements: Wet mixed organic waste. 
 
Preprocessing Method of Feedstock: Shredding and 
wetting. 
 
Temperature (℃): 180 – 350 ℃.  
Residence Time: 1 – 12 hour. 
 
Products: Hydro char, Organic compounds (water 
soluble) and Energy rich gases. 
 
Environmental Issues: Toxic emissions. 
 
Cost (Capital & O & M): High. 
 
Efficiency (%): Carbon Efficiency (90%) and Energy 
Efficiency (70%). 
 
Product Applications: Soil augmentation, Environmental 
remediation, Alternative energy source and Fuel source. 
 
Future Potential: High Potential. 
 
Waste Quality and quantity in Oman  
The composition, characteristics and generation of waste is an 
important factor which must be considered to select the suitable 
WTE technology for Oman A.Bosmans, I. (2013)., C. Tatarniuk 
(2007), (M. Samah, 2011). According to the ‘Ramboll Waste 
Survey’ moisture content of waste in Oman is around 30% (Al-
Harrasi, H., Personal Communication, and Dec 7, 2016). The 
organic fraction of waste in Oman is 71.20% and 65.80% of the 
total MSW in winter and summer respectively. Whereas, the 
inorganic fraction accounts for 28.80% and 34.02% in winter and 
summer respectively T. Palanivel, and H. Sulaiman (2014),  
. The generation rates of waste in Oman are given in Fig. 1. 
The results showed the increasing trend of waste generation 
with the increase in population over the years. The waste 
generation correlated positively with the population, whereas 
when the population is increased, the higher waste generated. 
Whereas, the composition of MSW in 
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Oman is involves 27% food waste, followed by 21% plastic, 
10% carton, 6% glass, 6% textile, 5% park and bio waste, 5% 
paper, 2% wood with the moisture content of 30% and 
average energy content of 10MJ/kg (Fig. 2), (Al-Harrasi, H., 
Personal Communication, Dec 7, 2016), Be’ah (2016), .  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 1. Waste generation rates in Oman from 2016 – 2040 

B. Basak. (2016.),  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. Waste characteristics and composition in Oman 
Be’ah (2016), 
 

Discussion and conclusion  
This paper discusses thermal WTE technologies which 
includes incineration, gasification, pyrolysis and HTC. 
These four thermal technologies require mixed MSW of 
organic fraction to produce energy. Therefore, depending 
on the organic fraction of waste in Oman that is 71.20% 
and 65.80% of the total MSW in winter and summer 
respectively, and average energy content of 10MJ/kg 
of MSW, it can be seen that Oman has the potential to set 
up WTE technology for energy recovery. 
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HTC has higher future potential when compared with 
incineration, as it only produces toxic gases whereas 
incineration along with toxic gases produce ash discharge, out 
of which the non-usable ash has to be sent to landfills which 
increases the cost. Also, the energy efficiency of HTC is 
greater than incineration, hence, making HTC an optimum 
choice for Oman. 
 
The aim of this paper was to highlight the specific aspects of 
WTE technologies and waste quality and quantity of Oman. 
Then based on the condition of waste in Oman an optimum 
choice of hydrothermal carbonization was proposed. 
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Cloud Computing Services for Improving Efficiency in Omani Small and 
Medium Enterprises Sector 

 
Mohammed Soud ALrawahia and Shaik Asif Hussaina 

 
 

 
Small and medium sized enterprises (SMEs) assure economic growth in Oman. Generally, many SMEs are struggling to survive 
in an ongoing global recession and are often reluctant to use research results and new technologies for business and learning. 
Cloud Computing offers many opportunities and could help companies to improve their business and use technology more 
efficiently. Small and medium sized enterprises (SMEs) assure economic growth in Oman, but the last financial crisis and the 
economic recession have hit SMEs hard in Omani SMEe and some of them have difficulties to survive and less resource to invest 
in new technologies. Cloud Computing offers many opportunities and can help companies to improve their business and use 
technology more efficiently. Some features i.e. on-demand services, broad network access, resource pooling, rapid elasticity and 
measured service distinguish Cloud from other computer networking models. According to the analyst firm IDC in 2012 more 
than 1.7 million cloud computing jobs have remained unoccupied and the trend should lead to more than seven million cloud-
related vacancies worldwide. In this research, cloud computing advantages and disadvantages of cloud technology are reflected in 
the context of Omani SME sector. The project IN-Cloud is analyzed considering Omani SME project to understand the 
effectiveness of efforts in this direction. The general objective of the project IN-CLOUD are to study the framework of use of 
cloud computing in SME sector. Survey results of Cloud Computing and advantages for SMEs are presented in paper within the 
context of Omani SME sector. The results show that 70% of SMEs have adopted or used some of features of Cloud services but 
they indicated the need n for awareness, safety and training, qualified professional staff in this field. 
 
 
Keywords: Omani SME; Cloud Computing; Cloud Computing Strategy; ICT.  
 
 
Introduction  

SMEs encountered overall growth of economy of 
Oman but faced crisis in the latest recession and could 
not invest much on latest tech. In such a scenario Cloud 
Computing is one of the best option for them to grow 
their business and efficiently use the latest tech. For 
example, services on demand, accessing the larger 
network, sharing of resources etc. This can lead 
entrepreneurial spirit all around. Omani SMEs are unable 
to utilize cloud services in cost efficient manner. It needs 
to provide services without huge capital investment in 
resources and hence entry in the primary stage of the 
market would become easy and can pull more customers 
and market shares. Research that is going on at academic 
level on cloud services could also count the growth and 
its benefits as its capacity of data storage and viable 
economic factor encouraging to use it in R & D overall. It 
can bridge the gap between academics and corporate by 
providing optimum solution in which latest tech. is being 
use.  

As part of the effort to diversify Oman’s economy, the 
authorities are keen to boost growth in the small and 
medium-sized enterprise (SME) segment, which is 
comparatively underdeveloped. The segment is thought to 
contribute 16-20% of national GDP, which the Central 
Bank of Oman (CBO) in a 2014 report described as 
“indicative of a sector with limited contribution to the 
overall economy”. With respect to Oman, the 
development of the SME sector is also of critical 
importance and requires some expediency, in particular 

 
as the country faces challenges in the forms of limited 
employment opportunities for citizens in the private 
sector and an economy that continues to rely mostly on 
the hydrocarbon sector. Available data suggests that 
the SME sector in Oman is indeed at its infancy and its 
potential for growth is impeded by many factors 
among which are bureaucracy, scarce financing and 
other critical supports that otherwise have allowed this 
sector to prosper in other countries. The current 
definition of SMEs should also be strengthened with 
additional clarity in determining the criteria. In an 
effort to diversify the Sultanate’s economy and address 
some of the challenges cited above, the government 
has recently introduced a number of initiatives aimed 
at promoting the SME sector in the country.  

Though cloud services become interesting for 
corporate but very few experts are there at work. 
According to a study, in 2012, almost bigger than 
170000 positions were vacant for the post above. 
Oman government started taking action and followed 
the important things like by providing partnership for 
cloud services so that at minimum cost firms could use 
it and that becomes the growth factor after using 
innovative tech. with minimum cost. Under this report, 
first a little explanation has been given about what the 
cloud Computing is and what are its benefits for small 
businesses and then Objectives of the IN-CLOUD 
project of Europe and its progress is given. The 
objectives of it include bridging the gap between 
academic and corporate by doing researches, providing 
training to human assets to make the use of cloud 
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services successfully, especially in SMEs. The 
contributors of the project belong to different 
background, knowledge, skill, culture and place. They 
have started using the result of the research in public 
administration. Under this report research methodology 
used and conclusion part of the project is given. 
 
Cloud computing in SMEs 
 

Use of Cloud computing services small and medium 
businesses grab the chance to face competitive environment in 
this high-tech era and providing a platform to go ahead and get 
success in business. According to Cai, et al. (2009), the most 
important barrier of cloud computing observed by the SMEs of 
Jamaica. It was seen that the third party information is more risky 
as compared to the in-house information. The experts of cloud 
computing suggest that in-house security is good for the clients. 
The author supports that in Jamaica, the level of IT infrastructure 
is low compared to other countries and is the main barrier for 
improving the technology. Following are benefits encountered by 
experts of using cloud services:- 
 

- Ready to use and cost effective solutions 
by software. 

- Limit less storage capacity of data. 
- Round the clock accessibility from any place.  
- Tight securities for protection of data and 

business transactions.  
- Improvement in the performance of the business.  
- Simplification of managing the data.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Benefits of Cloud Computing  
Numerous services that are based on cloud offered like 

services related to business, Application and software based 
services, services of infra-development etc (Figure 1). Also, there 
are limiting factors with cloud based services. The important one 
is how much it is reliable and secured and the ownership claim of 
the data and its continuous access even the service provider not 
available. So many organizations facing the problem of losing 
control and failure impact of this system. And these impacts 
keeping SMEs away from utilizing these 
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services. Some other factors are also considerable which are 
mentioned as below: -  

- Company people not having proper information 
about its structure, costing and sufficiency of the 
requirement under diversified environment of the 
business.  

- Required skills not available with users. 
- Shortage of Time to test this service. 

 
It needed skilled human assets for developing 

the dedicated part of the project i.e. : 
 

- Business Management and Financial 
Management skills.  

- Required tech. skill which depends on the volume of 
the cloud that needs to build and manage. 

- Knowledge of business language and IT. 
- Skills to manage projects. 
- Integration of data and skills of analyzing. 
- Develop mobile application and its managing. 

 
Apart from the business advantage, cloud services can 

also be use in Academics. E-Learning concept is originated 
from it. Employees of SMEs have access remotely of cloud 
based resources and can solve the time and cost issues of 
SMEs. Also, the guidance material very easily can be update 
at all point of time; Facilitator can incorporate Multi-Media 
features in it for better communicating the ideas and for better 
understanding of the group who is taking guidance. But till 
now, this concept been not used in SMEs. We can have 
combined the E-learning system with cloud computing 
services and can get better results. If we do so, it will be more 
cost and learning effective.  

Here, in the study, the implementation plan of E-learning 
based on cloud computing discussed. On demand services and 
transparency these could be the important things to develop 
the cloud based environment in E-learning portal. If we 
provide data as per the demand of the users and keep 
transparency in it, it could be a great advantageous. 
 
Research Methods 
 

In this project, as per the objectives, strategies of 
introducing the cloud based service in Oman and push up the 
association of academics and corporates four academic 
institutions. ITA has been taken for the purpose to make 
qualified experts which in turn would be able to create 
competitive and growth environment the cloud based services. 
Use cloud computing for small and medium-sized enterprises 
requires a strong Internet connection and high speed. 
Although, there are many drawbacks of using this new 
technology regarding to IDC study but it not considered as 
main issues (IDC, 2010). Cloud computing will contribute to 
increased investment and reduce the challenges SMEs 
(Barnett, 2010). This gives the below benefits: - 
 

- The corporate’s requirements and 
required qualification could be match 
at the inception. 
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- While the project going on the testing could 
be done for special dedicated units and the 
platform which has been developed for the 
particular purposes. 

 
Below mentioned methods has been used to attain the 

objectives of the study.  
- Analyzing method has been used to analyze 

the situational need and direness of nearby 
countries SMEs.  

- Analyzing method for job market and its 
matching with the required skills for cloud 
environment.  

- By providing training the development of 
required skills for cloud services. 

 
Research Design 
 

The objective of this research is to study deeper and 
discover how cloud services can enhance efficiency of SMEs 
in Oman. Unearthing this will help enterprise owners - be 
they current customers of cloud computing services or future 
potential customers - take the right decision for the adoption 
of cloud computing services. They can then rightfully take 
advantage of it for improving innovation, profitability, 
competitiveness and productivity (Aljabre, 2014). 
 
Data Analysis  

In this analytical study description analytical 
procedure and methodology been followed. It provided 
tabular form of statistics and analysis of surveyed 
questionnaire and researcher observation as well. It 
been used for interpreting the result and discussion. In 
this regard, there were 62 female respondents and 38 
male respondents. Most of the SMEs were from Oman 
and from different regions of Oman. Mainly the 
following three reasons were found for the adoption of 
the cloud computing services-scalability and flexibility 
of the resources of IT-40%, to enhance the capacity of 
computing and the Information Security-25%, to 
optimize the infrastructure of IT-20% and rest of the 
reasons account for 15%. Most of the respondents were 
in favor of public clouds and hybrid cloud. Following 
were the responses for concerns of cloud computing. It 
can be seen from the below table that all the features 
are very important for the adoption of cloud computing 
services. 
 
Findings and Recommendation  

Listed below are findings from the research which will 
ultimately help achieve the research objectives. From below, it 
can be noted that the project discusses and covers both goals and 
policies of Cloud Computing used by Omani SMEs. The points 
from the results of the questionnaire are listed below:  

- Cloud Computing takes up 30%-60% of 
Information Technology (IT) deployed by the small 
and medium-sized sector. 
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- Small and medium-sized enterprises tend to use 
cloud computing applications through open 
software  

- Oman has a lot of SMEs that are ready to deploy IT 
for the purpose of adopting cloud computing 
service in an effective and efficient manner  

- Cloud computing helps in collaboration among the 
staff and helps increase productivity by providing 
them automatic access from any device  

- Cloud computing needs in small and medium-sized 
enterprises should be studied further and more 
experiments conducted if required.  

- The service should be initiated directly with SMEs 
being provided a private cloud. Here, cloud service 
provider will bear responsibility of updating 
business owners and performs upgrades at no cost 
to the user.  

- Cloud computer can take on a bigger role in SMEs 
by completing transactions for them; Experience 
exchange among institutions and linking with 
government agencies will also help improve quality 
of work and speed it up. 

 
Conclusion  

Though the SMEs are taking faster growth in Oman region 
but they need strong back up, full supportive environment with 
research based results from academics with regards to this. It is 
must for their survival. In this global Era, when world is 
becoming a global village, SMEs are also standing to compete 
with large corporations and in some countries up to 90 % of GDP 
contributed by the SMEs only and hence we need to ensure its 
growth by implementing cloud based services effectively in it. 
Large companies having more access towards the required skills 
and infrastructures and hence we need to give full support to 
SMEs also. The best possible way to do it the successful 
implementation of cloud based services with the integration of E-
learning system via Academic-Corporate partnership. This study 
testing the qualification units and also the E-learning portal. We 
are determined that this study and project development surely 
going to help SMEs to adapt cloud based innovative environment 
for their own benefits in this throw cut competitive Era. Survey 
results of Cloud Computing and advantages for SMEs are 
presented in paper within the context of Omani SME sector. The 
results show that 70% of SMEs have adopted or used some of 
features of Cloud services but they indicated the need n for 
awareness, safety and training, qualified professional staff in this 
field. 
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Cyber Threat Intelligence and its Role in Proactive Incident Response 

Husam Hassan Ambusaidia and Prakash Kumara,  
 
 
Every day organizations are targeted by different and sophisticated cyber attacks. Most of these organizations are unaware that 
they are targeted and their networks are compromised. To detect the compromised networks the organizations need a reliable 
source of cyber threats information. Many cyber security service vendors provide threat intelligence information to allow early 
detection of the cyber threats. This research will explore different type of cyber threat intelligence and its role in proactive 
incident response. The research study the threat intelligence features and how the threat feeds collected and then distributed. The 
research studies the role of cyber threat intelligence in early detection of the threats. 
 
 
Keywords: Cyber Attacks; Intelligence; Proactive;Incident Response; Malware; Viruses; worms;  
 
 
Introduction  

Nowadays information technology involved in every aspects 
of our life. The critical information is flowing all around and the 
protection of this information became a big challenge for cyber 
security experts. The critical information that requires protection 
distributed in different IT systems such as internet of things 
systems, health sector systems, airports systems, Finance sector, 
etc. As the number of systems, increase the threats to these 
systems increasing. To allow better and prompt actions against 
these threats, the cyber security service providers have introduced 
the Cyber Threat Intelligence. The cyber Security Threat 
Intelligence is “is the knowledge of threat’s motives, resources, 
capabilities, and goals” [1]. The cyber threat intelligence becomes 
one of the most important factors in every cyber security incident 
response strategy. The Cyber security service provider Symantec 
has published report shows that in 2016 approximately 229,000 is 
the average number of web cyber-attacks detected daily by the 
organizations around the world [2]. By providing reliable threat 
intelligence information high majority of cyber-attacks can be 
detected proactively. 
 
Threat Intelligence Platform  

Due to the high sophisticated cyber threats, cyber 
threat intelligence plays an important role to defend against 
these threats. Information Technology companies such as 
cisco with its TALOS organization, Symantec’s DeepSight 
Security Intelligence Solutions, and FIREEYE’s ISIGHT 
threat intelligence are examples of the cyber threat platforms 
that are available in the market. The threat intelligence 
platforms use different methods to collect, analyze, and 
distribute cyber threats information. 
 
Cisco’s TALOS 
 

TALOS is an organization established by Cisco for the 
purpose of cyber threat intelligence. TALOS working in five 
major areas threat intelligence, detection research, vulnerability 
research and outreach, engine development, and development. 
TALOS analyze the cyber threats across web, networks, 

 
 
 
cloud environments, emails, and end points. After analyzing 
these threats TALOS share a complete understanding of cyber 
threats, scopes of outbreaks, and their root causes with its 
customers. TALOS is continuously detecting and searching 
for new cyber threats. When new threats are discovered, 
TALOS releases advisories and rules to protect against these 
threats. By providing such information, the possibility to 
response to such threats proactively is increased [3]. 
 
Symantec’s DeepSight  

Symantec’s DeepSight is a cyber threat Intelligence 
solution grant customers with relevant, timely, reliable 
intelligence information regarding emerging threats, threat 
sources and vulnerabilities to enable incident response teams to 
keep up-to-date with the changing threat. DeepSight collects 
information from more than 240,000 sensor monitoring different 
networks in more than 200 countries around the world, more than 
133,000,000 Symantec technology products and services, 
visibility into all internet ports/protocols for threat collection and 
analysis, over 8 billion emails tested per day, and over 1 billion 
web requests daily [4]. By having large number of sensors and 
information gathering agents, DeepSight allow better and broad 
threat intelligence from different sources. DeepSight give 
Symantec’s customers the advantage of timely and reliable 
threats information with suitable countermeasures. 
 
FireEye iSIGHT 
 

iSIGHT is a wide, broad threat intelligence across 
all classifications of threats such as (critical infrastructure , 
cyber espionage, cyber crime, hacktivism, and much more). 
iSIGHT brings visibility over an extended cyber attacks life 
cycle based on an unmatched view across attackers, victims, 
and networks around the world [5]. FireEye has established 
the iSIGHT solution to be dynamic, which allow integration 
with different levels of threat intelligence. 
 
 
The Role of Threat Intelligence in Poractive Incident 
Response 
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To respond to any cyber incident, incident 
responders must follow several procedures to manage 
the incident. Incident management phases are 
Prevention, Detection, Response, and Reporting.   

• Securing the • Threat 
network Intelligence  

• Vulnarability • Montitoring 
Managment 

 
Prevention Detection  

 
 
 
 

Reporting Response 

 
• Impact Analysis • Mitigation  
• Incident Tracking • Analysis  
• Legal Actions • Recovery  

• Countermesures 

 
Figure. 1. Incident Response Management life Cycle  

Incident response is a critical task to recover from cyber 
incidents and react to threats. In prevention and detection 
phases of incident response procedures incident response 
teams needs sufficient information about cyber threats that 
they face. Cyber threat intelligence allows incident responders 
to prevent form threats and react to incidents in many ways: 
 
Vulnerability intelligence  
Threat intelligence platforms offer timely and different 
vulnerability information from different vendors. Using such 
information allow prompt vulnerability patching and bug 
fixes. This mechanism prevent attackers from exploiting the 
vulnerabilities that are exist in the systems as it allows fast 
patching and fixes[9]. 
 
Malware codes/signatures Intelligence  
Using the sensors that deployed around the world networks, 

threat intelligence providers collect information about new 
malwares, viruses, Trojans, and worms. After collecting the 
information, the analysis of these malwares will take place. 
Then signatures and codes of these malwares will be shared 
among customers to allow better prevention against these 
malwares [6]. 
 
Black listed IPs/domains and URLs intelligence  
This type of threat intelligence monitor the Internet Addresses 

(IPs), domains, and URLs that are malicious or used to conduct 
malicious activities [8]. After collecting information about this 
IPs and domains, the intelligence information will be forwarded 
to the customers to enable them to do better prevention.  

By providing such information, the incident response 
will be more effective due to different factors such as 
timing, accuracy, and relevance. The threat intelligence 
platforms share feeds about emerging threats with 
consideration to the timing to allow prior prevention and 
countermeasures. The accuracy factor will allow incident 
responders to know the exact threat and its characteristics 
and behavior. The relevance factor allows the incident 
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responders to know the effect of these threats and what 
the suitable countermeasures [7].  
 

Threat 
Collection 

From Sensors  
 
 

Proactive Information 
Response Processing  

 
 
 
 

 
Information Information 

Sharing Validation  
 

Fig. 2. Threat Intelligence Life Cycle 
 
Importance of Threat Intelligence Platforms  

The cyber space is full of threats that may well affect 
any organization at any time. Cyber threat intelligence 
should be an important part in every organization incident 
response plan and overall information technology security 
strategy. The role of cyber threats intelligence can be 
summarized in the below points:  

• It allow faster protection against emerging 
threats in the cyber space 

 
• The detection of undiscovered security breaches 

and malware infections will be easier. 
 

• Allow the automation of incident response 
using smart response. 

 
• Give the organization better monitoring view 

to their networks. 
 
Conclusion  

This paper has explored the different types of cyber 
threat intelligence platforms available in the market. 
The paper also addressed the role of threat intelligence 
in proactive incident response. The outcome of this 
paper is identifying the advantages of using cyber threat 
intelligence. In conclusion, cyber security is rapid 
changing field were the experts, professionals, and IT 
security service providers need to be invocative and up 
to date to be aligned with emerging threats. 
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Design and Development of Hardware System for Virtual Keyboard 
Projection on Planar Surfaces 

 

Amina Salim Al Affaria, Shaik Asif Hussaina, Hajir Hamdan Al Nasseria, Asma Yaqoob Al Fooria 
 
 
 
This work provides a new smart projection frame (IPS), which authorize uncovered finger touch group on normal planar surfaces, with 
one projector and one camera. The test of detection finger touch identification is recovering the touching facts just from the 2-D image 
catch by the camera. In this system, the graphical user interface (GUI) catch is expected at initial glance and is distorted by the finger 
when press it, and there is a large positive relation between the button’s twisted and the finger’s position to the surface. Therefore, this 
project suggests a new, fast, and strong calculation, which exploits the catch distortion to determine the touch activity. The present 
keyboard used keys structured keyboard for typing in light of the computer. These keyboards are chipping away at the mechanical push 
level. In anyway, for the small tools like cell phones and tablets it is hard to carry large console with them. The touchscreen basis 
keyboard to reach in such tools is very poor designed to formation in light of the fact that the measure of individual’s finger is huge and 
the extent of the keys on the touch screen is little. So, writing chip away at the small tools is not useful and on computer our fingers get 
torment in the wake of doing long time typing work as a result of mechanical vibration of the keys. This work is about a virtual keyboard 
on any planer surfaces for convenient touch action. The Region of interest extraction is through a Homography mapping which is used to 
reduce the computational complexity of the work. 
 
Keywords: GUI; Key Board; Touch Screen;Planar Surfaces  
 
 
Introduction  

This project is about mobile device users suffering from 
small keyboard use while they type long articles on 
computers. To reduce the pain in the fingers and to involve 
technologies development this small keyboard is replaced to 
provide easy of writing with virtual keyboard. In 1992 the 
first virtual keyboard was introduced by International 
Business Machines Corporation (IBM) and therefore in 2002 
this virtual keyboard was developed by company Canasta. 
The portable devices (mobile phones, pads) pose a significant 
part in the daily lives of individuals with the power and 
computational capacity. This device is easy to carry because 
of its small size. However, the screen space in these devices is 
limited due to its small size. This reduces of their ease of use, 
functionality and comfort. Pico projectors can be used to 
increase the size of the limited screen of mobile devices. With 
the development of projection technology, the projection will 
be an important spot in the mobile phone and the user find 
easy and great fun in the presentation of digital contents on 
the surfaces. At the same time, the interactions (such as touch 
and gesture) on the projected display think to be attractive. To 
reach the touch interaction, the challenge this thing is how to 
determine whether the finger has touched the projected 
surface or not. Most researchers in this field have used Multi 
camera or the depth to find the relative distance between the 
finger and surface which is expected to touch. 
 
Related Work  

According to the authors Jun Hu et al.[1], stated that 
“The interactive projection system (IPS) is enabling the bare-
finger touch interaction on regular on planer surface (walls, 
tables). The challenge of the bare-finger is to recover 
information from the 2-D image captured by the camera. 

 
In this System finger is distorted by clicking it, and 

there is positive relation between button distortion and finger 
height to surface. The proposed touch detection algorithm is 
performed in three stages: mapping by Homography and 
extracting region of interest, distortion detection, and touch 
judgment. An objective assessment is performed on the 
virtual keyboard and the results prove that the proposed 
approach can detect bare-finger touch in real time with the 
missed detection rate of 1.00%, false detection rate of 2.08%, 
and touch detection rate of 96.92% at the typical projected 
distance. At the same time, the button’s distortion detection, 
which was similar to canny edge detection, was robust to the 
shadows and finger’s edge. Many applications on virtual 
keyboard show that the accuracy of the touch detection is 
96.9% at the 40-cm projected distance, which was high 
enough for button-based applications. According to Pralhad 
Salunke [2] the work is to enable the bare-finger touch 
detection with only one camera, monitor and raspberry pi has 
been used. In this method, the GUI is created through the use 
of QT program so that when the fingers are moved it will be 
caught by the camera. This produced virtual control unit 
which is shown when fingers moved into the specific number 
zone, it will be recognized and showed on the presentation 
unit. It is proposed that the work is novel, quick and strong for 
features, which takes favorable position to distinguish the 
touch activity. To show the possibility of the system, a system 
model of uncovered finger touches is detected. A few average 
applications were situated up and probes the virtual console 
have proved that the proposed methodology can distinguish 
uncovered finger touch progressively. In future, this project 
will exploit the other realistic elements (e.g., character shape, 
symbol highlight) in the human – PC interface to identify 
touch cases on the virtual console screen. (B 2015). 
 
Existing works 
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Table 1: shows the comparison 
 
System Design  

First step for any project is to put clear goals, which the 
project will be implemented through it. The goals which 
mentioned in the work is: It provides virtual keyboard on any 
planer surfaces for convenient touch action. Region of interest 
extraction through a Homography mapping, is use to reduce 
the computational complexity of the following process. The 
button’s distortion detection is done with a special edge 
detection algorithm, which greatly reduces the errors in touch 
interaction due to the influence of the finger’s shadows and 
edges. Touch action judgment is with button’s distortion in 
virtual keyboard. This project is aim to help people typing 
easy with virtual keyboard. The mobile devices users 
suffering from a small keyboard use while they type long 
articles on computers. In order to reduce the pain in the 
fingers and to involve technologies development this small 
Keyboard is replaced to provide easy of writing with virtual 
keyboard. During this project the aim got some changes 
occur. Some of this changes such a new component are add 
which is laser pointer. This laser pointer will be using it for 
typing. The keyboard will be reflecting on a surface, and the 
character will be selected through the laser point and the 
camera will catch the laser point in the keyboard. Before the 
idea was the camera catch the movement of the finger and 
process it then write it. But the problem is in resolution of the 
camera, where the resolution of the use camera is weak.  
 
 
 
 
 
 
 
 
 
 
 

Figure 1: shows the block diagram of the process 
 

So the camera face problem to process the movement of 
finger. The distance between the camera and the image of the 

 
 
reflected keyboard must be fixed 83 cm as the coordinates (x,  
y) of this character taken at this distance. So this distance 
must not change or the coordinates (x, y) will change and 
then camera catches the wrong character.  
 

Start 
 

 
Initialize all devices 

 
 
 
 

Camera status 
 
 
 
 

Read image 
 
 
 

 
Compare with 
trained key 

 
 

 
Key buffer 

 
 
 

Stop 
 

Figure 2: Shows the flowchart of the process 
 
Simulation Results  

Here the final connection of the project will be 
shown. Which is applied for the user who wants to write long 
message or articles in comfortable way. It is working with 
easy and clear idea, where the laser pointer point in the 
character that we want then the camera will catch that 
character and process it. After processing the text that we 
write will be shown in the open CV  
 
 
 
 
 
 
 
 
 
 
 

Figure 3: projector connection 
 
These figure show that the mini projector is connected to the 
power supply. Where the USB flash are insert it to the project 
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which stored inside it picture for the keyboard. The project is 
reflected the picture of the keyboard  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4: all components are connect together  
In the previous photo the whole system are connect 

together. Where the next picture will shows that when the 
program code are run. Two window are be open in the screen 
on for what the camera shots and the other one for the open 
CV program. 
 
Conclusion  

At the end of this project, the general idea was to making the 
typing easy and comfortable in the mobile devices by using the 
virtual keyboard. This project is aim to provide the virtual 
keyboard on any planner surface for laser pointer action. In this 
project is little change where a new component is added. The 
users of the virtual keyboard just need to press on the laser 
pointer to the character that he wanted and this character will be 
capture by the camera. Then it will be processed in the open CV, 
after that the later it will be shown. At the end of writing of the 
text it will be read directly. Where chapter one is about the 
introduction which contain background of the project, objectives, 
project limitation and overview of the project report. Chapter two 
includes the methodology that shows the problem definition to 
the solution. Chapter three includes the literature review or theory 
which discusses similar project problem, suitable solution and 
technology support which can be incorporated in the present 
project.  

Chapter four is budgeting and project management which 
contain project budget, project schedule and risk 
management. Chapter five is about design and analysis. It 
includes system initial design which has system block 
diagram and flow chart, technical requirement which contain 
hardware and software component, schematic diagram and 
system design and analysis. In the final chapter of this project 
report a conclusion is defined with proper understanding. Of 
the lesson that learned from the implementation project are 
that new component are used for the first time, so that give a 
chance to know more about it how to use it, what is contain of 
and how it connect like raspberry pi. Another lesson it has 
been learned is how to program a raspberry pi by using 
python language which is similar to C++ language with little 
different. At the end of this conclusion, to making this project 
better in the future it recommended to dispensing to the laser 
pointer and let the user to type using hand. Also, to designing 
the virtual keyboard in suitable and small shape to be carrying 
it easily where the users go. 
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Design and fabrication of unmanned ground surveillance vehicle 

Mohammad Khalfan A'amir Al-Habsia, Mohankumar Kalimuthua 
 
 
 

Unmanned ground surveillance vehicle is a remote-controlled vehicle used to survey the required environment at any 
terrain condition. The main objective of this vehicle is the Self Lifting mechanism that lifts itself when the vehicle has 
encountered a “topple” which is triggered by the user far away from the vehicle. This UGSV not only can save manpower but 
also ensure the operation of surveillance being well performed. Due to the limitation of manpower and the fixed camera 
positions, using surveillance is different from the traditional patrolling system. The Unmanned Ground Surveillance Vehicle 
which can be able to maneuver automatically to a wider range and record the monitored image within a predefined patrolling 
route to improve the performance of the traditional patrolling system. Besides, UGSV can be connected to the mobile device, 
Laptop at anytime and anywhere. Furthermore, the vehicle can be remote controlled by user to move to the position to get the 
indoor image we want. The AV-CAM is also mounted on the proposed robot to record the images and transmit them back by 
radio waves. 
 
Keywords: UGSV, self-lifting, surveillance,robot,camera  
 
 
 
Introduction  
An unmanned ground vehicle (UGV) is a vehicle that operates 

while in contact with the ground and without an onboard human 
presence. UGVs can be used for many applications where it may 
be inconvenient, dangerous, or impossible to have a human 
operator present. Generally, the vehicle will have a set of sensors 
to observe the environment, and will either autonomously make 
decisions about its behavior or pass the information to a human 
operator at a different location who will control the vehicle 
through tele operation.The UGV is the land-based counterpart to 
unmanned aerial vehicles and remotely operated underwater 
vehicles. Unmanned robotics is being actively developed for both 
civilian and military use to perform a variety of dull, dirty, and 
dangerous activities. 
 
Three ultrasonic sensors are used to sense movements over a 
range of 600mm and three corresponding LED bulbs are used as 
trigger so as to inform the operator. The ultrasonic sensors are 
controlled using Arduino UNO board and mini bread board.A 
worm gear drive setup is incorporated in the vehicle which is 
connected to the arm that lifts the vehicle whenever the vehicle 
topples. The worm gear setup and arm are controlled by the 
operator through RADIO FREQUENCY (RF). The arm is rotates 
180 degree. A 75rpm DC motor (High Torque) drives the worm. 
 
Belt drives with 6 pulleys (3 on either sides) is used to drive the 
vehicle. Four 300 RPM DC motors are used to drive the tracks 
and the pulley. 
 
Recent developments in technologies for sensing and control of 
autonomous ground vehicle have demonstrated the ability to 
accurately determine the position and velocity information, 
thereby leading to better performance of unmanned vehicles. In 
1994, Takashi Gomi, Kooichi Ide and Hirokuzu demonstrated the 
technique employed in non-cartesian nway of organizing software 
agents for creating control programs. Saurav Chakraborty, 
Subhadip Basuet al discussed on designing a smart Unmanned 
Vehicle which is designed and developed for some application 
specific missions to operate predominantly in hazardous 
environments. In their work, they have developed a small and 
lightweight vehicle to operate in general cross country terrains in 
or without daylight. The unmanned vehicle can send visual 
feedbacks to the operator at a remote location. On-board ultra 
violet sensors can detect the obstacles around the unmanned 
vehicle and sends signals to the operator. The present work draws 
from these articles and extends scope to design, analysis and 
testing of an unmanned vehicle which can lift itself by the help of 
an lifting arm provided with worm gear drive. 
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Fig 1: An image of the UGSV 
 
MECHANICAL DESIGN OF THE VEHICLE  
An unmanned vehicle is capable of working on its own or based 
on the commands given to it remotely in any environment. 
However, the major problem in operating unmanned vehicle is 
reliability and failures due to control system, power, and 
communication. The data transfer for the motion and operation of 
the unmanned vehicles with the remote operator is the major 
problem where the communication signal weakens. Another 
problem in the operation of unmanned vehicles is safety in urban 
environments. In the proposed unmanned vehicle a lifting 
mechanism is introduced for keeping the vehicle stay afloat. The 
practical difficulties in designing such a system are weight, and 
space restrictions.  
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 2: Mechanical design of the UGSV 
 
 

Various components in the unmanned ground surveillance 
vehicle are 4 numbers of 300 RPM DC motors, A worm gear 
drive,11.1V Li-Po battery, Arduino UNO controller,3 numbers of 
Ultrasonic sensors, 3LEDs, AV camera, 2 Radio controls, 4 
pulleys, 2 belt drives. 
 

4 DC motors are used to drive the pulleys. The DC motor is 
connected to 9V battery and RF of frequency 0.5 Hz. The motor 
rotates in same direction when the vehicle moves forward and 
backward. When the vehicle makes a turn the direction of rotation 
of the motor in the left and right direction will be opposite. By 
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adapting this mechanism usage of differential is avoided there by 
reducing the weight of the vehicle. 

 
A worm drive is a gear arrangement in which a worm 

(which is a gear in the form of a screw) meshes with a worm gear 
(which is similar in appearance to a spur gear). The two elements 
are also called the worm screw and worm wheel. The worm gear 
drive is used to transmit power to an arm that will lift the entire 
vehicle. The worm is driven by a high torque 75 RPM DC motor. 
The worm wheel rotates at 3 RPM and the torque is transmitted to 
the arm through a shaft. The gear ratio is 25:1. The number of 
starts in the worm is 1 and the number of teeth in the worm wheel 
is 25. 
 

Speed of the worm N1 = 75 RPM Speed of the 
worm wheel N2 = 25 RPM Number of starts in 
worm Z1 = 1 Number of teeth in worm wheel Z2 
= 25 Material: DURACON (Acetyl Copolymer-
plastic) 

 
11.1V 3S battery is used as supply for the RF receiver 

board. 3S denotes 3 cells on the battery. Battery has the highest 
weight among all the components of the body and hence it is 
placed at the rear middle end of the body in order to 
accommodate the perfect balance of the vehicle while lifting it 
from ground and to concentrate the CG at the rear end of the 
vehicle. 
 

The Arduino UNO is used to program 3 ultrasonic sensors 
and 3 LEDs. 3 ultrasonic sensors are fixed at the left, right and at 
the rear of the vehicle and senses over a range of 60cm. The 3 
LEDs are connected with the corresponding 3 ultrasonic sensors. 
The Arduino switches the LED whenever the ultrasonic sensor 
sends a pulse within the range of 60cm. 
 

The Ultrasonic Sensor Hc-SR04 belongs to the category of 
Ultrasonic Proximity Sensors. It emits an ultrasound at 40 000 Hz 
which travels through the air and if there is an object or obstacle 
on its path It will bounce back to the module. Considering the 
travel time and the speed of the sound you can calculate the 
distance. 
 

In this paper, LED is mainly used to indicate the presence of 
an obstacle in the path of the vehicle up to a particular range of 
distance (30 cm).If an obstacle is present in the range of 30cm 
from the vehicle, the ultrasonic sensors sense the presence of the 
obstacle and send a pulse to the LED due to which the LED emits 
light. 
 

Pulley is a wheel on an axle or shaft that is designed to 
support movement and change of direction of a taut cable or belt 
along its circumference. Pulleys are used in a variety of ways to 
lift loads, apply forces, and to transmit power 
 

The belt drive used in this case is caterpillar tracks. 
Caterpillar track is a system of vehicle propulsion in which a 
continuous band of treads or track plates is driven by two or more 
wheels. This band is typically made of modular steel plates in the 
case of military vehicles and heavy equipment, or synthetic 
rubber reinforced with steel wires in the case of lighter 
agricultural or construction vehicles. 
 

Acrylic is also known by the trade names Perspex and 
Plexiglas. Acrylic sheets are made to exacting standards of 
furniture and accessories. Acrylic is made up of lightweight, rigid 
thermoplastic material that has many times the breakage 
resistance of standard window pane glass. It is highly resistant to 
weather conditions. It is suitable for most utilitarian applications 
and is ultraviolet light absorbing up to approximately 360 
nanometers 

 
The material used for the arm is stainless steel. 

Control mechanism for wheels 
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feedback. There are two separate radio controls used in the 
vehicle, one for controlling the motors used to drive the wheels 
and the other one for controlling the movements of the arm.  
 
 
 
 
 
 
 
 
 
 
 
 

Fig 3: Block diagram for motor control 
 
 
The vehicle is driven using a radio control. There are 4 sticks on 
the transmitter for the operation of the four motors driving the 
wheels of the vehicle. One separate stick is provided for 
controlling the movement of the arm. The stick movements are 
interpreted into radio signals from the transmitter and sent to the 
receiver which sends the signals to the motors which actuates the 
motion in both the cases of the arm and the wheels. While 
operating the radio it is necessary to work with the antenna being 
fully extended. The transmitter has a circuit that is designed to 
send a signal through that antenna. 
 
Control mechanism of lifting arm: 
 

Integrated circuit has been used with the radio control for 
the operation of motor actuating the arm movements. There are 
only two types of movements that the arm is allowed to undergo 
namely up and down motion. There is only one stick for 
controlling this up and down movement of the arm. Hence the 
stick has two axes of motion for performing the up and down 
movement. The characteristics of the RF module used are given 
below - 
 

The RF module, as the name suggests, operates at Radio 
Frequency. The corresponding frequency range varies between 30 
kHz & 300 GHz. In this RF system, the digital data is represented 
as variations in the amplitude of carrier wave. This kind of 
modulation is known as Amplitude Shift Keying (ASK). 
 

Transmission through RF is better than IR (infrared) 
because of many reasons. Firstly, signals through RF can travel 
through larger distances making it suitable for long range 
applications. Also, while IR mostly operates in line-of-sight 
mode, RF signals can travel even when there is an obstruction 
between transmitter & receiver. Next, RF transmission is more 
strong and reliable than IR transmission. RF communication uses 
a specific frequency unlike IR signals which are affected by other 
IR emitting sources. 
 
This RF module comprises of an RF Transmitter and an RF 
Receiver. The transmitter/receiver (Tx/Rx) pair operates at a 
frequency of 434 MHz. An RF transmitter receives serial data 
and transmits it wirelessly through RF through its antenna 
connected at pin4. The transmission occurs at the rate of 1Kbps - 
10Kbps.The transmitted data is received by an RF receiver 
operating at the same frequency as that of the transmitter. 
 

The RF module is often used along with a pair of 
encoder/decoder. The encoder is used for encoding parallel data 
for transmission feed while reception is decoded by a decoder.  
HT12E-HT12D, HT640-HT648, etc. are some commonly 
used encoder/decoder pair ICs. 
 
 
 

Results and discussion 
 
The most critical challenge for developing an UGSV is to design 
the navigation and guidance systems. In t h i s w o r k , w e h a v 
e i n s t a l l e d a wireless av camera in remote UGV to get visual 

 
In our current work we have successfully developed a 

prototype unmanned ground Surveillance vehicle capable of 
travelling through difficult terrains The major navigational 

 

http://www.engineersgarage.com/content/ht12e
http://www.engineersgarage.com/content/ht12d
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difficulty faced during experimentation is the low ground 
clearance of the vehicle. Wheels with bigger diameter may 
solve this problem. The wireless camera output is 
also prone to external n o i s e . I n t e r f e r e n c e f r o m the 
motor windings often distorts the camera vision at the operator-
end  

The overall performance of the system may still be 
improved by inclusion of onboard processing capabilities within 
the UGV. In our future work, we have planned to develop a 
lightweight vehicle capable of climbing up and down through 
stairs. 
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Development of Sustainable Concrete using Ceramic Waste as Partial Replacement 
with Cement 

 

Haitham S. Darwesha , Mohammed Alaa Tabanaja, Kiran Kumar Polojua 
 
 

Nowadays in developed and developing countries, disposal of ceramic waste is becoming one of the major problem. According to varies 
research done on the ceramic waste, the percentage of waste generated from the production is about 15-30%, further to the waste introduced 
from the construction field. In addition, reuse or recycle of ceramic waste is negligible. In this research an attempt was done to reuse the ceramic 
waste in concrete, the cement was partially replaced with the ceramic waste with proportion of 10%, 20% and 30% from the cement weight for 
M25 grade concrete. The ceramic waste was collected from ceramic factories as well as from construction sites. The results illustrate that the 
compressive strength of the concrete with ceramic waste is greater than the compressive strength in the conventional concrete. The main 
advantages of reuse ceramic wastes as a building material are reduce the cost of concrete (economic factor) and minimize environmental impact 
(environmental factor). This is one of the alternative method for implementing the sustainable concept in the construction field 

 
Keywords: ceramic waste, sustainability, concrete, Oman, environment  

 
 
 
 
 Introduction        natural resources, save energy, reduce the cost of deposition ceramic 
         waste,  increase  vacant  land,  minimize  environment  pollution  and 
 Since the beginning of the industrial revolution, the biggest challenge reduce the cost since 45% of concrete cost is cement cost.  
 faces the human being is to preserve the environment by minimizing MATERIAL USED & MIX PROPORTION:     
 the negative effects and conserving our natural resources. Therefore,     
 

Generally, Concrete is composition of Cement, fine aggregate, coarse  all industrial sectors and particularly construction industrial trend to 
 reduce the dependence on the natural resources as well as minimize aggregate and water (Domone P & Illston. J., 2010). The sustainable 
 the  production waste. Nowadays,  the  sustainable  concept  is concrete or green concrete is the concrete that contain waste product. 
 mandatory requirement in the construction field. One of that is to use Hence,  ceramic  waste  used  in  this  study.in  addition  to  concrete 
 the waste of the other industries as a building material. The aim of material. Table (1) shows the specific gravity of the materials used 
 this project is to use ceramic waste as a partial replacement of cement for doing this study. The mix proportion used in this research was 
 in concrete. This will lead to reduce the cost as well as protect the 1:1:2 as shown on Appendix (1).     
 environment.  According  to  Pacheco:  “the  production  of  cement A. Cement           
                   

 Table: (2). Chemical properties of ceramic waste Ordinary Portland cement was used in this investigation. The specific 
         

gravity fineness modulus and workability of concrete were the only  

Materials 
  

ceramic powder % 
   

      

      

     test done on the cement to check its quality.     
             

 SiO2  63.28    
B. Ceramic waste powder 

    
             

 

AI2O3 
 

18.28 
       

                 
          Through the  processes  of  producing ceramic tiles  in ceramic  Fe2O3  4.35     
     industry considered amount of waste is produced around 15-30 % of          

 CaO  4.47    total production. the ceramic waste were collected . Then crushed 
     physically  (without  changing  of  chemical  composition).  Then          
         

 MgO  0.75    ceramic sample sieved from 90-micron sieve. and finally used as 
         

partial cement replacement. The composition of ceramic tile is listed  P2O5  0.17    
     down  on  Table  (2).  In  addition,  as  the  chemical  composition  of          

 K2O  2.19    ceramic  doesn’t  change  (the  change  is  negligible),  hence,  this 
         composition can be   considered   also  for ceramic powder  

Na2O 
 

0.74 
    

     (Askeland.D.R&Fulay.P.P,Wright .W.J,2011).   
           

 SO3  0.11    
C. AGGREGATE 

         
                  

 

CL 
  

0.006 
            

      The aggregate sample where collected from nearby college lab. Only          
 requires high energy input (850 kcal per kg of clinker) and implies  fineness modulus, bulk density, specific gravity and Water absorption  the extraction of large quantity of raw material from the earth (1.7  were tested. Table (3) shows the results of these experiment  
 tons of rock to produce 1 ton of clinker). On the other hand, the  

   
Table (1): Materials' specific gravity 

 
 production of one ton of cement generate 0.55 ton of chemical CO2     
 and  requires  an additional  0.39  ton  of  CO2  in  fuel  emission,  

Materials 
   

Specific Gravity 
   

IS code 
 

        
 

accounting for a total of 0.94 ton of CO2.” (Pacheeo. F& Jalali. S. 
        

             
 ,2011) Therefore, use the ceramic waste as a replacement of cement   

Cement 3.15 
  

IS: 8112 - 1989  is  feasible  as  well  as  it will  significantly  contribute  in  preserve    
                 

          Ceramic waste 3.1    -  
                 

          Fine aggregate 2.62    IS: 383  
                 

          C. Aggregate 2.82    IS: 383    
a. Dept. of Electronics and Communication Middle East College, Knowledge Oasis, Muscat, Sultanate of Oman 
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Table (3): Aggregate properties  

 

Property 
  

F. agg 
  

C. agg 
 

      
         

         

 Fineness modulus 3.1  7.5  
      

 Bulk density (gm/cc) 1759  1739  
      

 Water absorption % 1.15  1.79  
         
 

D. Water 
 

Portable water available on the lab of the college was used in 
the mixture 

 
EXPERIMENTAL PROGRAM  

To assess the feasibility of using ceramic waste as a replacement of 
cement in the concrete in terms of compressive strength, the mix 
proportions shown in appendix (2) were used to prepare four different 
type of concrete normal, 10% ceramic replacement, 20% percent 
ceramic replacement and 30% ceramic replacement with a water 
cement ration of 0.45. 36 molds of size 150 mm* 150mm * 150mm 
were prepared and cast with varies type of concrete nine for each. 
The molds with concrete were left for 24 hours before de-molded. 
The water curing process was done and the compressive strength test 
using compressive strength testing machine performed according to 

 
Table (6): C. Strength at 7, 14 and 28 days 

    

Average C. Strength N/mm² 
 

     
 

Concrete type 
          

           

           
    

7 days 
  

14 days 
  

28 days 
 

         
            
 N 26  31.5  33  
 CW1 26.5  31.7  33.3  
        

 CW2 26.9  31.8  33.4  
 CW3 27  32  34  
 the following,           

 12 casts, three form each type was tested after 7 days of 
water curing and average compressive strength calculated.


 12 casts, three form each type was tested after 14 days of 

water curing and average compressive strength calculated.


 12 casts, three form each type was tested after 28 days of 
water curing and average compressive strength calculated.

 
Economic Factor 

 
The challenge nowadays is not only focus on developing 

technologies that aim to reduce the human activity impact on the 
environment. The exact challenge is to provide sustainable 
technologies that consider environment, social and economy at same 
time. From this, it is clear that the economic factor is a priority and 
without considering economic factor in any sort of project will lead 
definitely to destroy the project. Hence, the economic factor of using 
ceramic waste was studied and the result shows that using of ceramic 
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waste in producing concrete will reduce the concrete production cost. 
Tables (4 & 5) shows the cost reduction 
 

Table (4): materials cost  
 
 

Sr. No 
  

Materials 
  

Rate (RO/Ton) 
 

      
        

1   OPC cement 40  
      

2   F. Aggregate 4.5  
      

3   C. Aggregate 5.2  
      

4   ceramic waste 0  
         
 

Result  
A. Compressive Strength 
 

The result, as expected, shows that the compressive strength for 
concrete with replacement of ceramic waste shows slightly increase 
in the compressive strength .so, the result shows that the optimum 
percentage to replace cement with ceramic waste is 30%. As it 
shows the best compressive strength of 34 Mpa Table (5) present 
the compressive strength for the mixes through (7, 14, 28 Day). 
Overall as the appendix (1) represent the compressive strength the 
variation in compressive strength between CW1, CW2, CW3 and 
the conventional concrete (N) is very less. Therefore, using ceramic 
waste can give same performance of normal concrete or even 
better.  

It is clear from the result that the compressive strength increase 
and it is 34 Mpa for 30% replacement. In addition, using ceramic 
waste can reduce the cost up to 16% that makes this process of 
replace cement by ceramic waste beneficial and advantageous from 
all sides, environment, economic, performance and material 
efficiency. Hence, many sustainable factors are covered so that this 
concrete will be sustainable concrete 
 

Conclusion: 
 

Based on this investigation, it is feasible to use the ceramic 
waste as cement replacement in grade M25 concrete. since, the 
compressive strength slightly increases with the concrete 
represent up to 30% ceramic waste form cement weight, the 
compressive strength of normal concrete was 33 Mpa after 28 
days whereas it was 34 Mpa for concrete with ceramic waste after 
the same period. Furthermore, the concrete consists 30% of 
ceramic waste as replacement of cement is saving 16% from the 
total cost of the convention concrete as shown in table (5) 
Therefore, it is the most effective method to implement the 
sustainable concept in construction field, preserve the 
environment, conserve the natural resources and minimize the 
production cost. It is recommended for future study to test the 
compressive strength for the range of 25-35% so that the 
optimum value will be more accurate. It is also recommended to 
test the other properties of concrete for instance durability, tensile 
strength.to check the quality of concrete mix. 
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8- Appendix 

 
 

 
Appendix (1): Mix design proportions (M25) 

 

             Mix proportions       
 Sr.   

Concrete type 
                 

                    
 No     

w/c 
  

cement 
  

F. A 
  

C.A 
   

C.W 
 

                
                 
       ratio           
                     
                      

1   NC 0.45  1  1   2   0  
                

2   CW1 0.45  0.9  1   2   0.1  
                

3   CW2 0.45  0.8  1   2   0.2  
                

4   CW3 0.45  0.7  1   2   0.3  
                  

        Appendix (2): compressive strength vs days        
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Efficient and Improved Navigation Application for Smart Devices in IoT 
Environment 

 

Sara Humaid Saif AL Maqbalia, Muhammad Sohail Hayata 
 
 
Smart cities are not merely the infusion of technology into a city’s infrastructure, but also require citizens interacting with their 
urban environment in a smart and informed manner. Transportation is key aspect of smart cities, where new route-planning 
applications provide as connected Car applications. For example, On-Board Human-Machine Interface (HMI) Apps, smartphone 
apps, API development, OBD-II, and SDL. Moreover, by using proprietary mobile apps, it is possible to get the GPS coordinates 
of a car, trace its route, open its doors, start its engine, and turn on its auxiliary devices. In addition, to study the usage of ICT to 
enhance quality and performance of urban services, reduce costs and resource consumption, and engage more effectively and 
actively with its citizens. The IoT is enabled by the latest developments in RFID, smart sensors, communication technologies, 
and Internet protocols. The basic premise is to have smart sensors collaborate directly without human involvement to deliver a 
new class of applications. The current revolution in Internet, mobile, and machine-to-machine (M2M) technologies can be seen 
as the first phase of the IoT. In the coming years, the IoT is expected to bridge diverse technologies to enable new applications by 
connecting physical objects together in support of intelligent decision making. This paper presents an overview of technical 
details that pertain to the IoT enabling technologies and applications. Compared to other survey papers in the field, our objective 
is to provide a more thorough summary of the most relevant application issues to enable researchers and application developers 
to get up to speed quickly on how ICT provide new route-planning application using IoT. We also provide an overview of some 
of the key IoT and M2M challenges presented in the recent literature and provide a summary of related research work. Moreover, 
we explore the relation between the IoT and M2M technologies. Also, present the need for better horizontal integration among 
IoT services. Finally, we present detailed service use-cases to illustrate how the different solutions presented in the paper fit 
together to deliver desired IoT & M2M services. Since more devices are connected to the Internet every day and for various 
purposes, this will generate increasing amounts of data that will need to be crunched. New and better analytics systems will have 
to be developed, not to mention cloud storage space to deal with all the data. 
 
Keywords: IoT, Smart devices, sensors, HMI, API, SDL, OBD-II, M2M, route planning, RFID.  
 
Introduction  

Civil governments around the world are utilizing 
enormous information and Internet-of-Things applications to 
enhance numerous parts of day by day life. Real tech 
organizations like IBM, Cisco and Microsoft are in on the 
pattern.  

The Internet of Things (IoT) idea presents another and 
universal processing, and correspondence worldview where 
brilliant articles can trade data to bolster smart applications in 
an independent way. Without human intercession, savvy 
objects situated in different application areas could connect 
with each other to achieve many undertakings, going from 
social insurance to a basic ON/OFF action of a light. As 
indicated by the Institute of Network societies, an IoT is 
characterized as "a dynamic worldwide system foundation 
with self-designing capacities in view of standard and 
interoperable correspondence conventions, where physical 
and virtual "Things" have characters, physical properties, and 
virtual identities and utilize insightful interfaces, and are 
flawlessly coordinated into the data arrange [1].  

Propels in the semiconductor, computing and 
communication techniques have engaged installed wireless 
computing to support evolutionary new networking 
architecture that could meet IoT prerequisites in a consistent 
way. It is presently apparent that in future IoT applications 
will be sent in all sections of the current society and industry 
to complete an extensive variety of exercises. Henceforth, it is 
basic to change the texture of the key correspondence 
foundation of the Internet to empower consistent 
correspondence among the wise gadgets. Such changes will 
be an outlook change from human-to-human correspondence 

 
towards astute machine-to-machine correspondence [3]. The 
traditional idea of the Internet as a framework organize 
connecting with end-client terminals will blur, offering ascend 
to an interconnected situation where brilliant items will utilize 
inescapable figuring conditions. IoT applications will spread 
in many existing and new ICT (Information and 
Communications Technology) regions including those where 
the Internet has not yet come to. The application necessities 
will in this manner essentially expand, requiring installed 
smart network architecture [1].  

The IoT idea presents a noteworthy move in ICT regions 
where, rather than interfacing end-client gadgets, the physical 
articles will associate with each other and collaborate with 
anything. The idea of interconnected articles was created from 
the organization of RFID (Radio Frequency Identification 
Device) for naturally distinguishing and following items. The 
thought was bolstered with the development of remote sensor 
arranges in the mid to late 1990's the place propelled checking 
applications rose [2]. Implanted figuring and low power 
remote specialized gadgets productively bolster network 
among astute items. As of late, the idea of IoT has 
additionally progressed into the Internet of Nano Things 
(IoNT) [1]. The IoNT idea has been marked as frameworks 
where smaller than expected, conceivably detached sensors 
now and again, interconnected through nano-systems could 
get fine grain information from difficult to-get to areas, for 
example, the human body or inside complex machines. A 
portion of the main ICT organizations, for example, Cisco, 
IBM are currently driving the limit of the IoT to call the 
territory as the IoE (Internet of Everything), which is a further 
speculation of the IoT idea 
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Application areas of the IoT or the IoNT are not restricted 

by current-day applications just; they will develop as the 
empowering bolster framework moves forward. The IoT will 
be an empowering agent to numerous application spaces, 
including inventory network administration, transport and 
coordinations, assembling, aviation and car, medicinal 
services, security and wellbeing, social administrations, and 
so forth. As per experts, 50 to 100 billion gadgets will be 
associated by the Internet by the year 2020 (Mobile world). 
The worldwide market for sensors is required to increment to 
US$91.5 billion by 2016, speaking to a compound yearly 
development rate of 7.8% [4]. The IoT application areas will 
come in various sizes and shapes that create little to enormous 
measure of information. For instance, a Boeing plane could 
produce 10 TB (terabytes) of information per motor like 
clockwork. In an airplane, despite the fact that the physical 
size of a system could be little, the quantity of information 
generators could be gigantic.  

Internet of things is a sophisticated concept of the Internet 
so that possesses all things in our ability to contact each other 
or the Internet to send and receive data to perform specific 
functions through the network. By 2020, the size of the 
Internet market will be greater than the market for mobile 
phones, computers and tablets combined by twice as much! 
Where the number of Internet devices will reach 35 billion 
devices connected to the Internet.  
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: IoT Development [1] 
 
IoT applications & systems  

In 1999 Kevin Ashton initially proposed the idea of the 
Internet of Things (IoT) that immediately picked up ubiquity 
among analysts and different specialized gatherings [11]. The 
IoT idea came into the mechanical spotlight when the 
International Telecommunications Union (ITU) distributed 
the main give an account of IoT in 2005. From that point 
forward, the idea of IoT has been grasped by specialists, 
different guidelines bodies, for example, the Institute of 
Electrical and Electronic Engineers (IEEE), the European 
Telecommunication Standards Institute (ETSI), the Internet 
Engineering Task Force (IETF), the ITU and numerous other 
national and worldwide associations. 

As of late, numerous universal research programs have 
been started, e.g., EU structure FP7 program, National 
Institute of Standards and Technology and National Science 
Foundation (NIST) in the USA. Fast improvement of low-
power gadgets, correspondence advances and information 
scientific procedures permitted far reaching sending of IoT 
applications and frameworks.  

As indicated by Gartner, a main worldwide Information 
Technology investigate organization, the quantity of 
introduced IoT associated gadgets will achieve 26 billion by 
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2020, up from 0.9 billion in 2009[10]. As indicated by Cisco, 
the quantity of web associated gadgets has achieved 8.7 
billion in 2012 [9]. Associated IoT gadgets are using the 
machine to machine (M2M) correspondence design for the 
availability. The original of IoT applications depended on the 
Radio Frequency Identification (RFID) innovation for 
coordinations, retail and comparative different parts. The IoT 
applications later incorporated with distributed computing and 
remote sensor organize engineering. The principle parts of an 
IoT framework are savvy gadgets, circulated registering 
abilities and consistent interchanges capacities as appeared in 
figure. A shrewd question can be portrayed by the 
accompanying qualities [8]. 
 

 It has an interesting personality, which is 
addressable by different self-governing gadgets.


 The question can self-governingly interface 

with different gadgets and can execute certain 
assignments.


 It has processing abilities to fulfill certain 

assignments either in an independent or in a 
helpful way.


 It might have a few capacities to detect 

encompassing physical situations as well as 
wonders or can trigger certain procedures in 
light of its detecting abilities. The activated 
procedures either could dwell inside itself or 
could exist in a dispersed manner.


 A portion of the articles may need to 

meandering abilities supporting versatile 
applications.

 
The above general qualities could be utilized as a 
part of various IoT applications going from 
straightforward applications, for example, sensor-
construct light In light ON/OFF to control of self-
sufficient associated vehicles on open streets to 
enhance the unwavering quality of future 
transportation frameworks. Showcase segments and 
application ranges of the IoT are very vast and will 
extend with time. It is impractical to depict all 
ranges; be that as it may, here we can aggregate these 
applications into various significant classifications 
and describe the regions as far as their 
correspondence needs. IoT application and market 
segments can be assembled into taking after seven 
classes [3]. Each of the classifications of uses is 
summarily depicted underneath.  
 Smart  home/structures


 Smart City


 E-Health and therapeutic frameworks


 Street movement and transportation frameworks


 Environmental management


 Business stock and item administration


 Industrial automation and manufacturing 
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Figure 2: Basic building blocks of IoT Systems [1] 
 
Smart home/structures: IoT gadgets and network could be 
sent in homes and additionally in huge structures. Sensor 
gadgets can be introduced inside homes or structures to 
actualize vitality effectiveness, security and wellbeing 
applications, machine control utilizing home region systems 
(HAN) and numerous different applications [7]. The vast 
majority of the applications are detecting and checking; 
however new applications are developing to encouraging 
group of people associated gadgets as can be found in a smart 
matrix condition. Some propelled keen home machines could 
utilize network to get privately produced data from on 
location sustainable power source generators to plan the 
operation of apparatuses. A large portion of the applications 
in this condition will work in either neighborhood individual 
territory organizing (LAN/PAN) situations with short 
transmission remove between hubs. Machines inside a HAN 
could utilize the smart meter as the entryway/switch for 
associations with actualize request administration framework 
by trading information with the power organization server.  

Smart City: A smart_city based IoT framework will 
incorporate numerous utility administrations, where numerous 
suppliers could offer propelled administrations. This 
condition can be viewed as a digital physical eco-framework 
where best in class correspondence and figuring foundation 
will be important to bolster administrations. Benefits in this 
condition could incorporate street activity control, stopping 
organization, person on foot wellbeing; general wellbeing and 
security, fundamental administrations, for example, power, 
water and different administrations administration, road 
lighting control, and so on. Smart_cities could support 
fragmented IoT services where different service providers 
could have their own real infrastructure or use some form of 
virtual infrastructure by sharing common resources.  

Applications in these situations could have multi-level 
QoS prerequisites, which may force numerous confinements 
on the foundation outline. For instance, some security 
applications could trigger numerous sensors requiring low 
inactivity information exchange abilities from its system and 
in addition high transmission transfer speed to transmit video. 
Correspondingly a power lattice control framework may 
require a low inertness transmission interface if there should 
be an occurrence of a blame created inside a network yet may 
not require high transmission data transfer capacity.  

One of the basic issues in a smart city IoT condition is 
additionally the sheer number of gadgets that should be 
adjusted. From the correspondence organizing perspective, 
both customary customer server design and gadget to-gadget 
interchanges bolster should be given. The smart city IoT 
condition could be very unpredictable; especially on the 
grounds that in future it might be conceivable to give 
numerous community offices in associated modes. For 
instance, different government offices and organizations in 
the USA and different nations are thinking about the 
advancement of associated auto frameworks which may 
lessen city parking spot necessities by transport developments 
in light of the worker's prerequisites as opposed to where right 
now suburbanites arrange their errands in light of transport 
calendars. This could be an enormous development zone that 
requires noteworthy innovative work push to grow new 
foundation.  

Another noteworthy zone inside a smart city is the 
security and reconnaissance framework. IoT empowered 
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gadgets could essentially upgrade the present system of 
surveillance cameras to find interlopers or guilty parties. 
Arranged security sensors and robotized cameras could work 
out the development ways of gatecrashers empowering 
security administrations to act all the more rapidly. For 
instance, costly things could be labeled with dynamic radio 
transmitters that could radiate mark signals while stolen 
products are being brought through the work of sensors 
situated in structures and on streets/pathways. Such IoT 
applications could be a piece of future civil or city systems. A 
shrewd city arrange should be executed in light of cutting 
edge heterogeneous system design. 
 
Road traffic and transportation systems:  

Road traffic systems are as of now utilizing essential ICT 
frameworks, for example, programmed movement signals, 
online activity checking, Global Positioning System (GPS) 
based direction frameworks, open transport planning 
frameworks, in system control frameworks, and so forth. 
Notwithstanding, this region could colossally profit by the 
utilization of IoT/M2M correspondence frameworks. As of 
late critical R&D interests have been produced in the car part 
for associated and self-governing autos where vehicles can 
trade data either among themselves or with different elements 
to upgrade and enhance course direction frameworks, offer 
improve transportation benefits and enhance walker wellbeing 
[4].  
In order to support the connected car environments huge 
research advancement exercises have begun including the 
VANET (Vehicular Ad hoc Network) gauges in view of IEEE 
802.11p and Dedicated Short Range Communication (DSRC) 
measures. Associated auto frameworks could be reached out 
to enhance add up to street activity frameworks wellbeing by 
interfacing with people on foot through their advanced mobile 
phones and furthermore with prepare frameworks to keep 
away from accidents at rail intersections. Such frameworks 
should be absolutely self-ruling and ought to be capable 
bolster information trade between various substances with a 
high level of certainty. To maintain a strategic distance from 
auto/passerby impacts, Honda is currently trialing VANET 
based crash shirking frameworks in USA in conjunction with 
the Qualcom [5]. The utilization of IoT based frameworks for 
the vehicle segment will improve the unwavering quality and 
wellbeing of street activity frameworks and additionally 
permitting offering new methods of open transport 
frameworks. To bolster vehicular IoT frameworks it is 
important to take a shot at vehicular industry standard based 
frameworks. 

 
Business inventory and product management  
RFID technologies are altogether sent in numerous business 
areas for stock administration, all through the supply and 
stock administration. The RFID based sensors enables the 
frameworks to distinguish items and give them following 
capacities. Such RFID based frameworks are utilized as a part 
of many structures, in-house to track item stock and also 
between site developments utilizing nearby and wide range 
systems. For instance, as of late satellite based M2M 
frameworks are getting to be plainly prominent for stock and 
store network administration with a specific end goal to find 
and screen the development of delivery compartments 
crosswise over areas or a nation and in addition for cross-
country developments. Various satellite M2M specialist 
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organizations offer propelled administrations that incorporate 
ORBCOMM, Iridium, Globalstar, Inmarsat and few others 
(M2M Satellite). For future applications other sort of sensors, 
incorporating biosensors in blend with RFID advancements 
could permit control of generation procedures, enhancing the 
nature of item and time span of usability, and opportune 
conveyance of items. 
 
COMMUNICATION NETWORKS FOR FUTURE IOT SYSTEMS  
The communication network is one of the key building 
squares of the IoT and distributed computing frameworks. As 
specified in the past segment, the IoT idea has been produced 
in view of the M2M correspondence engineering. For 
achievement of IoT ventures it is important to build up an 
open industry standard that is merchant free and can without 
much of a stretch interwork with other utilitarian modules. 
Figure 2 demonstrates a useful model of the M2M 
correspondence organize in view of the ETSI (European 
Telecommunications Standards Institute) display (ETSI 
TS102 690). Figure demonstrates that the system is 
partitioned into three layers: zone, get to and center systems. 
The territory system is near the IoT gadgets giving direct 
availability to these gadgets. It is by and large expected that 
these gadgets will work at low power level, consequently a 
system association is fundamental in the region of these 
essential IoT gadgets. It is in all likelihood that the majority of 
the IoT gadgets will utilize remote availability to interface 
with a region arrange.  
Next level in the system pecking order is the get to network 
that associates a few region arranges and also some upgraded 
IoT gadgets to think information. The get to organize 
additionally associates with the M2M passage gadgets that 
think numerous M2M capacities and abilities. The greater part 
of the M2M benefit abilities and applications will be 
conveyed over a substantial range associated by means of the 
center system. Correspondence between gadgets should be 
offered at various levels to actualize numerous IoT 
applications. For instance, a sensor in a range system may 
actuate a switch in the same or distinctive territory organize. 
On the off chance that the sensor and switch are in a similar 
region arrange then it might essential for relating applications 
to give gadget to gadget availability. Henceforth, new gadget 
to gadget and conventional customer server availability 
models must be kept up inside the M2M correspondence 
design for the IoT applications  

 
MEC, Muscat, OMAN 

 

 
Figure 3: Machine to machine communication architecture 
 
Considering the IoT classifications talked about in Section II 
and the M2M correspondence design, it will be important to 
utilize various interchanges advancements to give network to 
scope of IoT applications. These correspondence gauges are 
extensively arranged either as wired or remote  
correspondence frameworks. Wired correspondence 
frameworks additionally incorporate fiber-based optical 
systems. A portion of the present key correspondence arrange 
benchmarks that could be utilized for IoT interchanges are 
recorded in Table 1 [5]. The majority of the systems are 
multi-benefit systems i.e. these systems can serve various 
sorts of movement. A portion of the remote systems 
administration norms which are more proper for IoT 
applications are depicted later 
 
Table 1: Summary of communication 
networking technologies  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
GSM: Global System for Mobile, GPRS: GSM Packet 

Radio System, EGPRS: Enhanced GPRS, UMTS: Universal 
Mobile Telecommunications System, HSPA: High Speed 
Packet Access, WiMAX: Worldwide Interoperability for 
Microwave Access, LTE: Long Term Evolution, WLAN: 
Wireless Local Area Network, 6LoWPAN: IPv6 Low Power 
Wireless Personal Area Network.  

Essential prerequisites of IoT Networks: Before creating 
system design it is imperative to comprehend essential IoT 
organizing necessities. IoT gadgets and applications will 
create information from different sensors and electronic 
gadgets which are by and large short information blasts of a 
couple of bits to most extreme of several hundred bits, 
producing either in a synchronous or nonconcurrent form. The 
greater part of the IoT gadgets working in zone systems ought 
to work in a low power condition so that sensor hubs battery 
or the vitality source could keep going for long time. Visit 
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vitality source substitution could be the fundamental 
obstruction towards the mass sending of these gadgets and 
applications. 

 
Conclusion  
This paper introduced an extensive audit of the IoT 
applications and correspondence organize plan methods. The 
paper checked on various correspondence advancements 
appropriate for IoT applications. The paper demonstrated that 
both remote and wired systems could be utilized to create 
future IoT frameworks; nonetheless, because of the way of the 
framework, remote advancements will overwhelm the 
systems administration region. IoT is changing our life. 
Machine learning changes the machine comprehension to 
human, with the capacity managing Big Data, those 
applications are getting to be plainly basic to our life, also 
pursued by Venture Capitals. Then again, those application 
simply can make the expectation in light of the past history, 
what's to come is still in some way or another unverifiable, 
that is the enchantment 
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Environment monitoring system in industrial area and Safety of workers 
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Environment monitoring system in industrial area and Safety of workers is system to monitor the pollution inside the factories 
and provide safety place for the workers and uses Wi-Fi to transfer the data to the control room. The main objective of the project 
is to monitor the pollution which comes from factories to protect the environment and workers inside factories are used to 
Measure the CO Content and getting a message through GSM the Value is transferred when it is more than the threshold. It also 
uses monitor the temperature and display on LCD, when the value more than the standard value by getting SMS on the GSM and 
Buzzer on. It also measures the PH level of the water and display the values on the LCD. These values of humidity is displayed 
on LCD. One of the specific function of this system is it by Count the number of workers who are entry or leaving from the 
factory. A wireless System is used to Transfer these data (temperature and IR) to remote monitoring station. 
 
Keywords: GSM; Buzzer; Wi-fi; Pollution;  
 
 
Introduction  

In this time world is suffering from pollution coming 
from the factors. The industrial pollution effects the natural 
environment, atmosphere and human. The project will provide a 
monitoring system for pollution in the industrial area. An 
example of industries which will use this project, chemical 
industries, making Paper industries, Treatment of Water 
industries and Manufacturing of Sugar. The main goals of the 
project is to monitoring the parameters which causing pollution 
and trying to reduce that effect to the environment and the staffs 
working in factories .The four parameters which will be 
monitoring by the project are pH sensor, CO sensor, Humidity 
sensor and temperature sensor. In addition, there are two IR 
sensors for counting the numbers of staffs are Entry and exit the  
factories. The system functions are if any of the 
parameters(CO, Temperature, pH, and Humidity) rising up 
more than standard known Who represents the seriousness, 
the system immediately will display the values by using LCD, 
or using Laptop connected by wireless using Zigbee system 
and using GSM which the system keeping sending the 
message for the changing in the parameters . Also the system 
provide feature for the workers, when the workers are inside 
the factory and any of the parameters (CO, Temperature, pH, 
and Humidity) rising up will start alarm by using Buzzer, the 
system also verifies that all workers outside the factory (work 
shop) when there is alarm by using the IR sensor. 
 
Proposed Approach  
The project proposed is contains of five sensors which are 
carbon monoxide sensor, temperature sensor, Humidity 
sensor, pH sensor and IR sensor. The changing in values from 
the sensors will display on the LCD. When the carbon sensor 
and temperature sensor rising up the SMS through the GSM. 
Also the system using the Wi Fi to transfer the information of 
the IR sensor and temperature sensor to the room control to be 
display through the laptop using Realterm program. The 
project consists of GSM, LCD, PH sensor, Co2 Sensor, 
Humidity sensor; Temperature Sensor, IR sensor, Buzzer, Zig 
Bee and Real time program. 

 
 
 
The project is intended to Read the Parameters from the 
sensors inside the factory then will display the all values 
remotely by using the Zig bee then show values in the control 
room. The LCD is used to Display the status of the System 
regularly and for the workers to know the status of the current 
Reading of the Sensors in the location.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1: shows the block diagram of the system  

The GSM is used when the CO or the Temperature rise 
more than the standard values will get SMS will show these rises 
and also the Buzzer will start alarm. The temperature Sensor is 
LM35 which is used to detect the Temperature in the factory and 
the values will show in the control room by using the Real time 
program. When the Temperature is rises more than the Threshold 
value (< 35) the Microcontroller will control based to programing 
and the GSM will send SMS and the Buzzer start alarm and will 
not stop until the temperature become less than 35. Using Carbon 
Monoxide sensor to detect the Carbon accumulation in the 
factory. The Carbon Monoxide sensor can detects the gas 
concentrations from 20- 2000 ppm. 
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When the gas reached the 2000 ppm which may 
causes harmful to the workers, then the microcontroller will 
control based to programing and the GSM send SMS and the 
buzzer start alarm and will not stop until the gas become less 
than the 2000ppm.The PH sensor (PHE-45P) detects the 
acidity and basicity in the Industrial environment. The Values 
will display on the LCD. The ranges which the pH sensor can 
measure are 0 to 14.00 ph. The standard range for pure water 
between the 6 to 7 when the values reached above or below 
the buzzer will start alarm. Using Humidity sensor to detect 
the humidity inside the factory. The normal reading for the 
humidity around 40% to 50% which not affect the workers 
and the hardware. The sensor connected to microcontroller 
and reading updating on the LCD. Also using IR sensors for 
counting the workers entry and exit the factory to make and 
the reading will sending by the Signee to control room to 
make sure about the number of workers inside the factory and 
who are outside when there is alarm in factory.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Flow chart of the process  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Schematic view in ISIS proteus  
The system includes three different sensors that measure 

important variables such as PH, conductivity and temperature, as 
we know these variable have a major effect on the fish’s health. 
Moreover, there are also four different actuators to maintain the 
water condition in the kit such as cooling or heating 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4: Real time system of Industrial monitoring 
system  
the water to maintain proper water temperature also there is a 
feeding fish system and water pump for changing water. The 
system also includes a web application that stores all the 
gathered data to be stored as well in the user personal phone 
or device. 
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Exploring Internet of Things (IoT) in Safety and Security Environment 
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Internet of things (IoT) is new technology aimed to achieve the goals of daily life, because every transaction via the Internet and we 

have to live with it. The aim of this study is to enhance the security and safety objectives to virtually monitor the organizations before the 
problem occurs as a preventive measure by implementing new monitoring technology using multiple sensors. Internet of things is a new 
technology in security and safety environment. In this study the implementation of this new technique will focus on the Office of 
Security and Safety Affairs, which allows them to monitoring through the screen about the work environment in the company and inform 
the management about the incident such as fire or suffocation in a room by sending an email and also by notification in the screen. In 
each room we have implemented sensors and through which the data are sent to the servers. This technological development contributes 
to the organizational growth by controlling any remote device and to take quick decisions in an unforeseen event and provide proper 
protection during such occurrence. This technological evolution in the name of Internet of things (IoT) in our regular work environment 
helps to increase remote monitoring and roaming capabilities. This exploratory study based solution is implemented use new things in 
raspberry pi3 device and the sensor that are connected through internet. This Sensor will monitor occurring in their location and the data 
is sent to the server in order to monitor security and safety of the organization from control Centre located remotely. This technology 
also enables communication with the Office of Security and Safety notified about any event, and can send an email alert or notification 
through their Monitoring screen.  

This study is an innovative advent with regard to safety and security, helping to communicate with the human and the 
network. Internet of Things is nearly the things that can control remotely over internet. This technology helps companies that 
need the work environment to integrate with Internet of Things, which will help them through it in safety and security matters. 
 
 
Keywords: Internet of Things (IoT), Remote Monitoring, Safety & Security, Sensors.  
 
 
Introduction 
 
Internet of things is new technology achieve the goals of daily 
life, because every transaction via the Internet and you have to 
live with it. Internet of things is a new technology in security and 
safety environment. This new technique will focus on the Office 
of Security and Safety Affairs, which allows them to monitoring 
through the screen on the work environment in the company and 
inform them about the latest incidents such as fire or suffocation 
in a room by send email and notification in the screen. In each 
room have sensors and through which the data are sent to the 
server and so will allow to monitoring all rooms in the company. 
The aim of the project is to help the security and safety objectives 
to monitor the campus before the problem occurs, that will make 
something new to monitoring the building by using multiple of 
sensors. This project is new in the advent of safety and security, 
helping to communicate with the man and the network. Internet 
of Things Nearly the things can control remotely. In this project, 
we will use the Internet of things to help the Office of Safety and 
Security, before something is happening in the organizations. 

 
In this report, we obtained data from sensors mounted in the 
raspberry pi. Therefore they are used as in smart cities (Kobie, 
2016). In addition this paper talked about the sensor MQ-2 at a 
capacity of 5 volts. This low energy cost and also it is small in 
size and of the advantages they resist changes sensitive element 
(Shukri, 2016). In addition temperature sensors are used to 
measure the temperature environment around them (Sean, 
2015), this temperature sensor is small in size and operates 5 

 
volts. This paper also investigated Layer 3 & Layer 2 switches 
and the smart features in Catalyst 2960 controls access To 
(ACL) and promote improved security and bandwidth. In 
addition the existence of encryption technologies Data-
dependent the ports and the member In MAC addresses 
(Hucaby, 2009). In addition to easy to build wireless local area 
networks and it is supported by AP client, to enable different 
applications to give users a more dynamic experience and ease 
of wireless network of sites that are difficult to access building 
wiring (Anon., 2016). In addition to help Organizations to 
increase and to improve Cooperation between Machines and 
man, improved the performance firewall capability by 
implementing CISCO ASA 5520 SECURITY this type provides 
users Data Security In the network (Jose, S., 2016) The benefits 
of this literature review for this project to meet the company's 
needs in terms of surveillance. 
 
Methodology 
 
Methodology is the theoretical analysis in the field of study for 
the project, it includes models and stages and methods that help 
in the passage of the project that determines the way the project 
was framed for successful implementation. The methodology 
implemented in this project was prepare plan design implement 
operate optimize (PPDIOO) model as shown in the “Fig. 1”. 
This method is one of the important methods in any project its 
help to understand the company needs and archive any project 
goals or objective. PPDIOO stages are, 
 
1. Prepare: On this step or stage its help to know what the 
project needs and what the price of the devices for the project. In 
other hands it helps to know what the important things for 
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my project and important needs and what I can use in my 
project. 
 
2. Plan: this steps help your project to know what is the 
responsively of your project. In other hand help to know the 
performance if your project and how its work also what is 
the size of the network. Also it helps to know what the 
environment of your project is and analyzes it. 
 
3. Design: in this stage can do many things for example 
performance, security, It helps to define the style of the 
project and to know the kin fog your project. 
 
4. Implement: This stage help to know what the component 
needs for the project and suitable device for the project or 
project needs. 
 
5. Operate: This stage has many things or help the project 
to do many things, also to it’s the last of the steps of the 
design, in other hand its help to be your project active also 
reduce the cost of the devise of the project. 
 
6. Optimize: last step and very important step it help to 
know the problem and issue of the project and also how to 
discover the problems and how to solve the problem.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1” PPDIOO Model” 
 
 
 
Proposed system 
 
The project work in this study is not only for the experience, 
but for the purpose of trading in the company can sell this 
technology to companies that need the work of the Internet 
of Things, which will help them through it in safety and 
security matters. Therefore, the comparison between the 
existing methodology and choose the best one for the project 
was given in this network system using PPDIOO model. The 
proposed system includes the following design for a secured 
network environment as shown in the “Fig. 2”: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.2 “Proposed Network Infrastructure”  
 
 
 
Post Implementation Acceptance test: This test was carried 
out for all network resources in order to make sure that the 
new system is at the accepted level for the company 
environment and the design is perfect for their work 
environment and received feedback from work team of the 
engineers of technical in the company in the name of user 
acceptance criteria such as: The interface of system: it 
should be easy when the user is using to contact with the 
system in good way and be share that the user is accepting 
the proposed system. Performance and the speed: every 
company looking for system that work fast to allow 
company to do the work in short time and fast. 
 
Security: every user shod have user name and password to allow 
them access to the system to use the deferent application. 
 
 
Conclusion 
 
In order to help the company and to upgrade their network 
infrastructure which in turn focuses two reason, first the 
possibility of work done based on the knowledge which I learnt 
out of experience and by applying and secondly by activating 
the available system with more secured real time environment to 
help the company by explaining them that is possible based on 
their budget that to be offered by the company enthusiastic for 
the upgradation. This project enables communication with the 
Office of Security and Safety notified about any event, and send 
an email or notified through the Monitoring screen. In each 
room will have Sensors and is allowed to send data through the 
Internet to the server. In the case of sense of something that will 
send a notice warning of the Office of Security and safety. 
Through IOT it can be monitored through the smart phone 
application through internet. 
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Fingerprint Based Exam Hall Ticket System 
 
 
 

Sara Issa Ali Al-Balushia, Sumesh E.P.a 
 
 
Fingerprint Based Exam Hall ticket Systems are best solutions for universities, colleges and schools. This system is help faculty in reduce the 
proportion of cheating by entering only authorized persons into exam hall instead of using ID card and help the students in Identify their seats 
number and knowing the exam module name. Used fingerprint scanner has memory, which can store up to 200 finger print. In addition this 
system contain database of student information which updated every semester. This system is achieved with the use of fingerprint module, 
raspberry pi3 and Liquid Crystal Display (LCD) module. When device is switched on to use, student will ask to scan his/her finger, the scanned 
image will be matched with the stored image to check if its match or not using optical algorithm, the code of fingerprint will be sanded to the 
SQL database of the raspberry pi. 
 
 
Keywords: fingerprint; raspberry pi3; MySQL database  
 
Introduction  
In this small world the technology improving day after day. 
Because human thinking is endless every day new ideas 
implement in the world. It is very necessary to confirm the 
identity of the student before entering the exam Hall in the 
schools / universities and colleges. Over a time, the techniques 
used need to constantly change and differs from one country to 
another. There are certain standards according to the educational 
environment and based on the age stages targeted. In Oman, over 
the years different techniques are used. Previously, the technique 
used is the student signature only where the student sign in cell 
which has student name and study code. The technique used is 
not enough to check the identity of the student. Subsequently 
been allocated a password number for each student, but all the 
techniques used are not secure, it is very easy for the 
unauthorized student to enter the exam hall. In another attempt, 
has been used a new technique which is using the ID card to 
identify the student. It helps to reduce the occurrence of any 
problem in the educational system , It cannot be denied that each 
technique the pros and cons. Use of ID card takes time to check 
the identity of the student which cause late for the student and 
examiner and it’s possible to forgery identity or an similarity 
between students. Think of minimizing any problems with the 
techniques previously used, is the motive to study new technique, 
which is fingerprint. By using fingerprint, penetrate the laws 
become impossible because every person has completely different 
pattern from the others. The benefit of this system is help the 
Registration department and proctor in organize the students and 
exam hall also this system is saving the time of the student and 
the proctor in checking stage of student identity and know his 
exam seat number to avoid any messier. This system has the 
solution for this problem which is use student fingerprint to enter 
the end semester exams. By this way will be 0% that enters 
unauthorized student. When device is switched on to use, student 
will ask to put his/her finger in the scanner, the scanned image 
will be matched with the stored image to check if its match or not 
using optical algorithm , the code of fingerprint will be sanded to 
the SQL database inside raspberry 

 
pi. If the fingerprint is match the data of the student will send 
to the display screen, if it’s not match will show error in the 
display screen and the process will repeat. 
 
A. Literature Review  

There are various methods of scanning the fingerprint and 
store it as an image, Optical fingerprint scanners is one of the 
oldest method in comparing and capturing 2D fingerprints 
images. This technique depends on capturing an optical image 
and uses an algorithm to analyze the lightest and darkest areas 
of the image, by detecting unique patterns on finger surface, 
such as unique marks or ridges. The fingerprint scanning 
device consisting of a glass plate on top of it to place the 
finger. After the scanning, an inverted image of the finger is 
stored (John, 2017).  
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Type of minutia and Optical scanner 

 
B. Advantages of fingerprints  

• It provides a physical evidence for the user. 
 

• It not easily to fake the fingerprints. 
 

• In the case of fingerprint you cannot guess a password 
of another person. 

 
• There are no possibilities to lose your fingerprint like 

what happened with the identity card. 
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As per our survey there exist many projects that use the 

fingerprint in different fields. Reserved, B.A.R. has design a 
system which used to authentication (smart card attendance 
system). The system used in many organizations to cheek if 
person allowed or not. In this system barcode reader used to 
read the barcode of ID card, connected to microcontroller 
circuit. Every person has special card code then other 
(Reserved,2017). One method of using fingerprint is in 
security field, Binu has design a system which is locking 
storage by the fingerprint. is very secure method, can be 
protect many precious things. In this project the security 
system has been designed with help 8052 microcontroller, 
display screen, buzzer & LED (Binu, 2016).There is another 
method of using fingerprint ,Folorunso, C., L. A. Akinyemi, 
A. A. Ahasa and Kazeen, has design a system which car 
starting system. The way of protect the cars from hijackers is 
using user fingerprint. The aim of this project is to design and 
develop a fingerprint based car ignition system with a view of 
reducing car theft and to ward off unauthorized user. The user 
can add different fingerprint but prompt for passcode first. 
This system can be done using biometric algorithm. In this 
system PIC microcontroller circuit has been used with LCD 
display screen (Folorunso, 2015) .One of the methods used to 
authentication by fingerprint is fingerprint using raspberry Pi 
instead of using microcontroller. Raspberry Pi s new technique 
works as small computer with database, Sapes, J. and Solsona, 
F. had designed a system which discuss the development of 
low-cost and competitive security environment of fingerprint 
recognition and embedded fingerprint with raspberry Pi (Sapes 
& Solsona,2016). 
 
Design and Implementation 
 
C. block diagram  

MEC, Muscat, OMAN 

 
Fig. 2. Block diagram 

 
 

The block diagram in Fig.2 shows the working of the project. 
First block is power supply; it gives a dc voltage to the raspberry 
pi circuit. Second block is fingerprint scanner, it scan the student 
finger and check if its match or not then its send the finger code 
to the raspberry pi circuit. Third block is raspberry pi circuit, it 
will received the code from the finger scanner and check the code 
from the database and send the information to the output stage. 
Finally, the LCD displayer will show student detail student name 
& ID, seat number and exam module name. 
 
D. Flowchart 
 
In registration mode the system allows to register 
 
      Fig.3 flowchart       

up  to  200  users  and save it in the system memory. 
The system will ask to scan the student’s finger 
three times to store the fingerprint in the database 
with  student’s details. After finishing this process 
the system will   back again to register / store the 
next  student details. The flowchart shows working 
of the circuit. First step, the   fingerprint scanner 
scan  student finger, matching process will work 
to check if the image matched with the   stored 
image. The  code of the fingerprint will  be 
transferred to the raspberry circuit. Second step, if 
it’s matching, LED and buzzer will work  and 
LCD display will show student details (name, ID, 
fingerprint, seat   number and exam module name). 
If  not  match,   LED   and   buzzer   will work, and the 
system   will back    again to the beginning. The 
process will repeat again.      
 
E. Hardware and Software requirement 
 

1) Hardware requirement:  
a) Fingerprint scanners  

This fingerprint is one of the great modules in the market. 
This module uses on-board optical sensor and CPU of 32-bit. 
It’s read, identify fingerprints. This module is updated version 
of the GT-511. Which has an increased capacity memory is 
increase; it can store up to 200 fingerprints with its database in 
small memory inside the scanner. This module has four 
connecting pins: Vcc, GND, Tx, Rx. And the size of it is 37 x 
17 x 9.5 mm ((GT-511C3), 2017). 
 
 
 
 
 
 
 
 

Fig. 3. Fingerprint scanner module 
 

b) LCD 
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Liquid Crystal Display, have become very important part 

of day life. There are many things that use LCD like mobile 
phones, wristwatches, calculators, computers, TV, etc. The use 
of LCD panels is growing at an incredible fast rate in many 
applications. LCD is made with either a passive matrix or an 
active matrix display (a thin film transistor). LCDs displays 
much thinner than cathode ray tube (CRT) technology (How it 
works, 2016).  
 
 
 
 
 
 

Fig.5 LCD  
c) Raspberry pi3  

The raspberry pi3 is same as the previous modules but now 
much faster and with double the ram. The Dimensions is 
85mm x 56mm x 17mm (R., 2017). 
 
Major Features of Raspberry pi 3 are listed below: 
 

• Processor SoC running @ 1.2GHz 
 

• 1 GB RAM 
 

• 4 x USB2.0 Ports with up to 1.2A output 
 

• Expanded 40-pin GPIO Header 
 

• Video/Audio Out via 4-pole 3.5mm connector, HDMI, 
CSI camera, or Raw LCD (DSI) 

 
• Slot to connect micros card  

 
 
 
 
 
 

 
Fig 4 Rraspberry pi3 

 
2) Software requirement: 

 
a) Python programming language  

Python is a high level programming language which created 
by Guido Van Rossum. Python used for general purpose 
programming and it has a design philosophy, in addition to a 
syntax which allows programmers to express concepts in 
fewer lines of codes. Also it is available for many operating 
systems which allow Python code to run on a wide variety of 
systems En.wikipedia.org. (2017. 
 

b) MySQL database  
MySQL is an open-source relational database management 
system, and the source code of it is available under the terms of 
the General Public License, also under a variety of proprietary 
agreements. There are many applications which used MySQL 
such as: TYPO3, MODx, Joomla, WordPress, phpBB, MyBB, 
and Drupal. In addition it used in many high-profile, large-scale 
websites, like Google En.wikipedia.org. (2017. 
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Result  
With the option is enroll new user, new users are added to the 
memory. memory for fingerprint is starting from 0, all the 
registered finger prints in this system are from MEC students 
and total number is 200 fingerprints. The data base created is 
stored in the SD card, this data base contains user Id, student 
first and last name and Id card. Second data base is created 
and is called room database. This data base is populated with 
the room id of each building, room floor and building. A third 
table is created called exam database; this table contains the 
exam information such as module name, module code, module 
time and date. This data base is designed with five difference 
modules of MEC course plan. The system is tested for 200 
students with their MEC ID and fingerprints and the security 
is verified by 200 authorized and 50 non authorized students. 
The prototype has potential to be developed as product with 
customized PCB design and suitable casing and power supply 
units. This system is a hand-held system by which the 
examiner check the student information and if it allow or not 
to attend the exam also the student can check this exam 
information. 
 
Conclusion 
 
This project is a prototype operating of a fingerprint based 
exam hall ticket system. The system is able to communicate 
well and give appropriate output. The system requests for 
student’s finger process it and check the information from the 
database and display the output result in the LCD screen. The 
system also able to enroll new student finger, delete and 
update the database. 
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Implementation and analysis of MIMO system based on Alamouti coding 
 

Fatema Saif Abdullah AL-Rawahia, Vidhya Lavanya R a and Hashika Kaushalya Palitha 

Liyanagea 
 
 
 
Use of multiple antennas at the receiver and transmitter in a wireless network is a rapidly emerging technology that promises 
higher data rates at longer ranges without consuming extra bandwidth or transmit power. These systems can be with single-input 
multiple-output (SIMO), multiple-input single-output (MISO), or with multiple-input multiple-output (MIMO) architectures to 
improve the signal quality at the receiver using multiple data pipes over a link. MIMO communication system considers multiple 
antennas used at the transmitting end as well as the receiving end. In addition, the MIMO system has the ability to spread in the 
spatial domain which is combined in such a way that they either create effective multiple parallel spatial data pipes and diversity 
to improve the quality (for example decrease the bit error rate). The benefit from the multiple antennas arise from the new 
dimension space. Hence, the spatial dimension comes as a complement to time. MIMO technology also known as space-time 
‘wirelesses’. Space–time block coding (STBC) is a technique used in wireless communications to transmit multiple copies of a 
data stream across a number of antennas and to exploit the various received versions of the data to improve the reliability of data 
transfer. The Alamouti coding is a STBC coding technique that is widely use in wireless communication. Alamouti coding can be 
used in different models like using 2×1 MISO mode or a 2×2 MIMO mode and it can use OFDM system. The purpose of this 
project is to test a performance of wireless communication system under different type of noise, and the channel model. Also, 
implementation and analysis of MIMO system based on Alamouti STBC coding. 
 
Keywords: MIMO; Alamouti coding; STBC; OFDM  
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Introduction  

In olden times, communication was possible only with the help of an 
electrical conductor. Heinrich Hertz was the first to showcase the abilities 
of electromagnetic waves, and how they could be transmitted in space 
and be captured by the assigned receiver at another end. Thus wireless 
communication came into existence which made it possible to transfer 
information between two or more persons or point by use of wireless 
technology of electromagnetic waves without connections by electrical 
conductor. 
 

It is a major revolution in communication technology as it has totally 
eliminated the use of wire and cables. It was first used for short distance 
communication like remote control device, cordless telephones and 
security system but later its widespread use come into mobile, GPS units, 
computer parts, and satellite communications too. 
 

In wireless communication systems like mobile phones, the 
transceiver has limited power and also the device is too small in size, thus 
placing multiple antennas in it would lead to interference in the air 
because of the small separation between the antennas. To avoid this 
problem, multiple transmit antennas are placed on the base station and 
only one antenna on the mobile. This configuration is called multiple 
input single output (MISO). The two transmit and one receive antennas 
are known as Alamouti STBC and it is a special case of MISO systems. 
Alamouti scheme is a well-known scheme which provides full transmit 
diversity for such applications. 
 

Encompasses within its framework, an entire series of other 
technologies like cellular phones, wireless broadband telephony and also 
the internet. Wireless communication has been a major boon to working 
professional who need to tackle urgent situation. But, unfortunately it has 
been a boon to hacker too grab wireless signals from the air, thus leading 
to security threats and exploitation of confidential information. Overall, 
wireless communication has changed the face of technology and led the 
betterment of lives of mankind. 
 

The birth of multi-antenna is the direct result of the long-standing 
struggle to achieve high data rates without compromising the quality of 
reception. Multiple-input multiple-output (MIMO) system has been 
constructed by comprising multiple antenna and it yields to substantial 
increase in channel capacity. 
 

Space-time coding as the name suggests involving coding which are 
space and time at the aim of approaching the best capacity of MIMO 
channel. MIMO wireless communication systems provides the capacity 
due to the multitude of modes available in channel. Present signaling 
technique for MIMO systems focuses on multiplexing to provide high 
data rates. [1] 
 

In this work, the Alamouti coding MIMO systems is studied while 
sending random data (messages) and changing the transmission 
interference by echo cancelling. In addition, 16-QAM modulation system 
was selected to study the effect of modulation on the data transmitted. 
MATLAB Simulink simulation environment were used to study the 
overall system. 
 

The objectives of the project are to test the performance of the 
transmitter and modulator under different types of noise and Channels. In 
addition, its higher data rates, which mean improved reliability and 
coverage this causes, increased number of users [2]. 
 

In this scenario, different types of noise effects to the signal will be 
studied when it arrives from transmitter to the receiver, like the thermal noise, 
intermodulation noise, cross talk noise and additive white Gaussian noise 
(AWGN), which is the most common type of noise in communication 
channels and it is easy to implement in simulation models. AWGN is 
statistically a random radio noise characterized by its wide 
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frequency range with regards to a signal in the communications channel. 
AWGN has set of assumptions which are: 
 

The noise is additive: which means that the received signal equals the 
transmitted signal with some noise, where the noise is statistically 
independent of the signal. 
 

The noise is white: this means that the power spectral density is flat, 
so the autocorrelation of the noise in time domain is zero for any non-
zero time offset.  
Literature Survey 
 

This chapter will contain similar past technique to new network 
architecture for example mesh and also other one is sensor network. The 
project related to alamouti coding MIMO systems such as: 
 

Network coded modulation (NetCodMod5G). Network coded 
modulation is an operation on data rather than channel codes. It has 
immense potential to increase the output of complicated communication 
networks. Its principle are used for the wireless domain as it processes 
incoming coded symbols. Its rectangular shape capacity gives it an 
advantages but still it has more drawback and limited usage. It processes 
incoming coded symbols but still requires information on other streams at 
destination. [3] 
 

Space-time with signal processing technique for network 
communication. In simple word, it is the manipulation of a signals 
received from an antenna array for performance enhancing visage. The 
focus is mainly a blind signal separation and cancellation of co-channel 
interference, so a space time equalizer is used at the base station to 
combine this two signal processing aspect. Space time modems are also 
used to operate simultaneously on all antennas, as the signals arrive at the 
antenna with spatial signatures the modem exploits it to reduce co 
channel interference. [4] 
 

Optimized Heterogeneous Multiuser MIMO Network. This is a 
multiple input and multiple output type of technology which is used for 
wireless communication broadcasting. Here, a set of wireless terminal are 
installed for communication, each having one or more antennas. There 
are various technologies like massive MIMO and ad hoc MIMO which 
provide spatial degree of freedom to individual users multiusers MIMO 
networks increase flexibility of wireless networking through increased 
multiuser interference. The nodes use either self-interference or user 
interference for improving data encoding and decoding. [5]. 
 

Improve detection technique for MIMO wireless communication. 
Multiple transmit and receive antennas are used for MIMO channels for 
increasing capacity. OFDM orthogonal frequency division multiplexing 
is considering most suitable for wide band transmission for enhancing the 
system capacity and to mitigate inter symbol interference. So the MIMO 
OFDM uses two spaces time codes for two transmit antennas. At the 
receiver, the codes are decoded based on successive cancellation of 
interference. Thus increase in number of receiver antennas improves 
OFDM system performance. This detection provides super-efficient 
wideband transmission. [6]. 
 

Physical layer security of wireless networks is a concept which is 
fundamentally different from other system as in this, the physical layer 
properties of the communication system are exploited for attaining 
secrecy. Interference, nature of fading channels with respect to time are 
the system exploited so as to considerably improve the communication 
security in wireless networks. This is needed when people become 
increasingly dependent upon wireless devices for personal 
communication thus this solves problem of confidentiality. Here, the 
signals of eavesdroppers are indirectly manipulated. [7]. 
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Figure. 1. Physical layer of wireless network. 
 
 

Figure 1 represent the physical layer of wireless network. Dense 
Cooperative Wireless Cloud Network –wireless communication is considered 
to be in dense mode where the wireless network coding message are sent 
through dense air interacting nodes in self-contained cloud. But the air 
interference between terminals and cloud has uniformity and simplicity. Thus, 
the problem of wireless communication in densely interfering and hoc 
networks can be solved by paradigm of virtual relay based self-contained 
clouds that have processing capability. This concept is capable of performance 
in random network domains and topologies. 
 

In addition, in order to exhibits practical, it focused in high impact 
result DIWINE which is concentrate on two application such as: 

- Smart metering networks.  
- Critical industrial monitoring and control applications.  
This both application have low latency and dense network. Also is 

sure to be integrated to future in European policy and society. [8].  
Low complexity delay- tolerant space-time block coding. Signal 

processing and modulation technique for transmit diversity over fading 
channel has been deeply researched. Since a severely a attenuated signal 
cannot be recovered , so diversity technique are used to provide less 
attenuated replicas of transmitted signals to the receiver. Linear space 
time block codes are constructed by combining rotated constellations, and 
full transmit diversity is proven over fast fading channels. The codes 
transmit at rate of one symbol per second. The codes get constructed by 
sending component of rotated version of the symbol vector over diagonal 
of code matrix. Codes maintain their or orthogonal design and decoding 
is done by sphere decoder at moderate complexity. [9] 
 

FP7 beyond Next Generation Mobile Broadband the object of this 
project is to increase overall mobile network infrastructure capacity 
density by the usage of new deployment strategy. This will have 
maximum usage in urban areas where demand for wireless broadband is 
very high. It anticipates an increase of 10 times current magnitude up to 
1G bps/km2. A denser base station grid below rooftops will bring the 
backhaul network, then combination with high spectrum efficiency by 
use of novel antennas using heterogeneous radio elements will achieve 
maximum system capacity. [9]. 
 

Co-operative MIMO Output for Wireless Mesh Network. Wireless 
mesh network and cooperative communication together from a new 
architecture comprising of wireless mesh backbone formed by mesh 
routers and gateways. The clients must access the mesh router backbone, 
So as to get connected to gateways. Closely knit client get direct access 
but distant client need multi hop communication for getting connected. It 
can consist of rectangular grids for mesh client and every grid is collected 

 
by mesh router and subsequently transferred to the gateway. “mesh cloud 
" is the most suitable terminology for this network. There can be fixed or 
mobile nodes in this network. When MIMO is merged, the power 
consumption, network robustness and latency drastically improve. [10] 
 

Time coding based on adjustable code project. This is adaptive 
DSTC scheme that proposes two hop cooperative MIMO network. In 
this, an adjustable code matrix obtained by a feedback channel is 
employed for transforming the space time coded matrix at the relay 
mode. Then effects of feedback errors are assessed, linear expression and 
algorithm are developed with reduce computational complexity to 
compute parameters of the code matrix. The simulation result show the 
performance gains. The use of DSTC at relay nodes, offers diversity and 
coding gains to mitigate the interference. 
 

Improved detection technique for receiver oriented MIMO-OFDM 
systems. This system aims for the improvement of spectral efficiency of 
very high data rate communication systems. So MIMO detection methods 
are applied on PDF and BLAST technique. Without compromising on 
system complexity, simulation result show that the receivers outperform 
ZF, MMSE and V-BLAST. It makes use of a QR decomposition of the 
channel matrix for each sub carrier and successive interference 
cancellation (SIC) structure. Its performance is enhanced further by 
possibility of weighing of detected symbols based on estimate channel 
coefficients and soft decision Viterbi decoding. [11] 
 

Building wireless sensor networks, Sensor networks have become 
more viable by wireless communications digital electronics and micro-
electromechanical systems technology. First the sensor networks are 
previewed and then list of influencing factors is made. The sensor 
network protocols and algorithms have self-organizing capabilities. 
Sensor nodes have on-board processor, so the raw data does not go to 
sensor nodes, instead do self-processing for simple computations and 
finally transmit only required data. [12] 
 
System Design and implementation 
 

From the systems block diagram from figure 2, it is clear the input 
data (random message) are first subjected to 16-QAM modulation and the 
output of the modulator is divided into two parts. The first parts goes to 
the OFDM system, while the second part goes to Alamouti transmitter 
(Tx). The transmitted signals by Alamouti and OFDM through the 
wireless channels are all exposed to noise like AWGN noise. Finally, the 
signals are received at the receivers (Rx) and the error caused by noise is 
removed using 16-QAM modulation. 
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Figure. 2. Block diagram of MIMO system  
L is the number of taps of impulse response that is mean channel 

capacity. 
 

The modern radio system uses multiple antennas on transmitter and 
receiver side, this is described as multiple input multiple output (MIMO) 
system. Fig 2 represent the block diagram of the MIMO system. Because 
the MIMO systems receiver receives, a weighted superposition of all 
transmitted streams is x, the MIMO systems received signal at a different 
time instant n. So it can be described as:  

Y (n) =  

 
The MIMO channel capacity compute as  
 
 
 
nT, nR = Number of transmitter and receiver antenna  

 
Also can calculate the SNR between wanted and unwanted signal by:  
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Figure. 3. Overall Alamouti system with 16-QAM modulation and OFDM 
 
 

Results and discussion  
Figure 3 shows the overall Alamouti system with 16-QAM 

modulation and OFDM. The final yellow block displays the error 
between the data transmitted and received which is the Bit-Error Rate 
(BER). It also counts the total number of bits transmitted. The number of 
bits transmitted increase as the simulation time increases. Here we tried 
to make the simulation time is 4s. 

 
To study the effect of different channel models, in Simulink the two 
channels representing the two Alamouti transmitters where changed to 
Jakes, Flat, Gaussian, Rounded, Bell, Restricted Jakes, and Bi-Gaussian. 

 
 
 
 
Table 1. BER changes respect to different value of SNR 
 

Delay  Channel model BER SNR No of bit 
1.5  3 Jakes Jakes 0.1189 -0.25  

        

2  4 Jakes Jakes 0.1349 -1  
        

3.5  5 Jakes Jakes 0.1132 0  
        

2  7 Jakes Jakes 0.08182 1.5  
        

4  2.5 Jakes Jakes 0.05374 3  
        

4  1.5 Jakes Jakes 0.03078 4.5  
        

6  4.5 Jakes Jakes 0.0147 6  
        

5  1 Jakes Jakes 0.00552 7.5  
        

6  5 Jakes Jakes 0.001531 9  
        

6  4 Jakes Jakes 0.000442 10.5  
        

7  5 Jakes Jakes 0.000256 12  
        

7  2 Jakes Jakes 0.000241 15  
         
 
Table I shows the different values of SNR and BER while changing the channel models for transmitter 1 (Rx1) and transmitter 2 (Rx2). It is clear that 
the relation between SNR and BER is inversely proportional, where increasing the SNR value will decrease the BER or the error.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure. 4. BER when value of SNR change 
 
Figure 4 shows the result of BER against the SNR change, which is clearly shows that the BER decrases as the SNR value increases. So there are a 
nagative relationship between them and this true since the noise is close to zero, the BER will be close to zero. 
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Figure. 5. The modulated bits using 16-QAM when SNR is15 dB  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure. 6. The modulated bits using 16-QAM when SNR is-0.25 dB 

 
Figure 5 explains the modulated bits of the 16 bit QAM if the SNR is 15dB. Figure 6 represent the modulated bits using 16 QAM when SNR is 0.25dB.  
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Figure. 7. Result BER when SNR value change 
 
Figure 7 shows the graph of BER when the value of SNR changes, and it decreases while the SNR increases. This means that they have a negative 
relationship between them.Figure 8 show the graph of BER when fixed SNR to 1.5 and channel delay are Jakes, while varying the value of the delay.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8. Result BER for various delay values  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure. 9. The graph of BER by changing channel model 

 
Figure 9 shows the different values of BER of each channel model and it is clear that the Bi-Gaussian model has the smallest value of BER. Bi-Gaussian 
is selected to be the better model for our simulation model. 

 
Table 1. Delay and channel model fixed BER 
 

Delay : TX1= 1.5 ,  TX2= 3 
Channel Model : Jakes 

SNR  BER 

-3  0.1827 
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0 0.1132 

3 0.0534 

6 0.01462 

9 0.001472 

12 0.0002478 
 
In Table II, the values of delay are fixed to TX1= 1.5 µs and TX2= 3 µs 
and the channels model are set as Jakes, while varying the SNR value . 
The results show that the BER values are starting to decrease while the 
value of SNR is increase. 
 
Conclusion 
 
This work explains the MIMO systems and its implementation in 
Simulink. First, it accomplished the main objective to improve the bit 
error rate (BER) by applying a signal-processing technique at each side of 
the system. This technique was capable of increasing the channel capacity 
and reliability of wireless channel without increasing the system 
bandwidth and transmitter power. The MIMO system is already used in 
3G and 4G mobile communication. 
 
The past approaches to diversity schemes made use of antenna array's for 
improving demodulation performance at various complexity levels. As 
technology has slowly shifted to transmit diversity, the information has 
now spread to multiple antennas at the transmitter. The researchers of 
MIMO technology have focused on signal processing, channel modeling 
and coding aspects rather than the antenna design issues. On the other 
hand, MIMO systems can be implemented into both base station antennas 
and small devices such as mobile, laptop and Personal Digital Assistants 
(PDAs). 
 
The system can further be improved by changing the channels and 
receivers design to reduce the value of BER to 0. This can make the 
system works without any error and thus, can be used in real-applications 
of wireless communication systems. 
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Implementing Multiprotocol Label Switching Technology for Secure 
Network Communication between Organizations 

 

Hamed Abdullah Hamed Al Bulushia, and Indrani Palanisamya 
 
 

 
This exploratory study analysis the current complications in the Manufacturing organizations for transferring files between two or 

more sites in-between an organization over an unsecure network communication. Based on the analysis we provide reliable 
implementation by an appropriate solution to improve and develop the performance of the network communication to help the company 
to progress the quality of work. The initial phase of the study analyses about Virtual Private Network (VPN) based on the network layers 
and identifies the underneath difficulties in VPN while data travels over the network in the form of encapsulation and the traffic of the 
fundamental network. Because of such encapsulation technique used in VPN it increases the network traffic which affects the bandwidth 
of a low speed internetworking communication. By analyzing various case studies, it was identified Multiprotocol Label Switching 
(MPLS) technology gives a feasible solution to put the network communication on the right track. It creates secure and reliable 
connectivity between organization sites and was effectively implemented in the place where slow speed network for connectivity 
between organizations are found. The recommending this MPLS solution, it helps organizations to share and effectively utilize the 
servers and service between organizations for secure, reliable and effective communication. Also by considering network security factor 
as a very significant factor for any network, we have also implemented the Firewall which provide appropriate defense for networks that 
prevents from internal and external threats. At same time the solution also provides support to Wireless LAN Controller (WLC) for 
providing easy manage and control all wireless access point. 
 
 
Keywords: Firewall, Multi-protocol Label Switching (MPLS), Servers, Virtual Private Network (VPN), Wireless 
LAN Controller (WLC).  
 
 
Introduction  
Multiprotocol Label Switching (MPLS) is a technique that 
carry a data for high performance telecom networks from one 
network to another by using shortest path, also has stable and 
scalable line which able to build new servers and expand the 
company new branches. Depends on the existing company 
network issues, this project will help to enhance the existing 
company network which its direct impact in improving the 
quality of work, fast communication between head office and 
branch also the expansion of external and internal trade and to 
provide quality of work, smooth communication between 
employees and create an appropriate work environment which 
contributes to raise the work efficiency. 
 
Problem definition 
 
The problem in the slow speed of the internet is, when most 
of the employees accessing to the internet at same time (High 
utilization) and this affect their business and the quality of 
work, also the company branch can’t take advantage of the 
centralized servers service (existing ADS & File servers) 
because the ADSL does not support the connection between 
branches and so it doesn’t have stable bandwidth. The 
company head office had difficulties to manage all wireless 
access point at same time, they have to do configuration for 
each as a separate link which take more time for installation 
and troubleshooting due to slow speed internet. 

 
 
 
The company head office had difficulties to manage all wireless 
access point at same time, they have to do configuration for each 
as a separate link which take more time for installation and 
troubleshooting due to slow speed internet. Also they need to 
reduce monthly phone bills payment which affects the company 
head office profits and they want easy way for their employees to 
make calls internally by providing each employee with its own 
extension number using VOIP. In order to enhance company 
infrastructure they need new technology to improve the quality of 
the network and to increase company profit by implementing 
such new technology based connectivity between factories 
network infrastructure for stability and scalability of the link in 
the work environment, which was considered as a critical need to 
raise the better work efficiency. 
 
Literature review  
Literature review is to look at the scientific article, books and 
other sources related to a particular topic, theory, summary, 
the field of research and evaluation of the work, and the aim 
is to provide an overview of the topic. In the VPN over ADSL 
scenario, the company connected to the public Internet, which 
has quite a variation of performance (Haris, 2007). The ISP 
provides ADSL connectivity with low price than MPLS 
service in which many organizations can reduce bill payment 
(Partsenidis, C., 2013). But in MPLS the speed is stable that 
not depending on other customer’s usage. 
 
 
 
 
In MPLS, the configuration of router and core network that 

happen through ISP engineers and they have full access and 
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control for MPLS (Garson, S., 2015). If you have internet service 
with high quality connection, in this case you can use the phone 
service via the internet instead of using local phone service which 
provided by the telecom companies (Krishnan, 2014). Wireless 
Controller simplifies the network deployment, management and 
operations, because it reduces the overall operational costs of the 
organization (Zhang, Z., 2015). Firewall is a network protection 
device that can control and monitor the outgoing and incoming 
the network traffic according to the security rules specified in the 
former (Joffe, 2016). The greatest attractive feature which 
explained by (Cindy, 2013) is Unified Messaging This feature 
can make users ability MS exchange Server as a voicemail server 
to reduce the telephone cost. 
 
Methodology 
 
Methodology is a system of the general precepts or the rules 
that from which a specific procedures or methods can be 
derived to understand or solve the different teething troubles 
in the interior of scope for a certain discipline. The reason of 
choosing the PPDIOO Methodology as shown in “Fig. 1,” 
This method helps to reduce the total cost of the ownership 
network and it can also make changes in the plan of 
infrastructure and resource requirement in the correct 
manner. And also in addition to that, I want to use a strong 
and solid design of the network and ascertains well from 
network operations. PPDIOO will help me to improve the 
availability of the network and also provides speed in access 
to the network applications and resources. PPDIOO is an 
acronym for the six words (Prepare, Plan, Design, 
Implement, Operate and Optimize). 
 
• Prepare stage: In general, in the Preparation stage, the 
company will benefit to develop its business requirements, 
as well as strategy and vision in terms of technology. It is 
extremely significant to started with this stage to make sure 
that the network has developed according to the business 
requirements as much as possible. The output of this stage 
includes: 
 
1- HLD (High Level Design) 
 
2- CRD (Customer Requirement Documents) 
 
3- CSAS (Current State Assessment Survey) 
 
• Plan stage: It’s based on the Preparation stage, use the 
planning stage based on the company’s existing network 
state. If you don’t have any current network, it should be a 
project plan that include a collection of the required 
information’s before starting the next stage, information 
includes the allocation of financial and physical resources for 
the design and implementation of all stages, and develop a 
plan for the security of the network and the project schedule 
to fit with the business requirements that are found in the 
preparation stage. The output of this stage includes: 
 
1- SRS (Site Requirements Specifications) 
 
2- STP (Solutions Test Plan) 
 
3- SSF (Site Survey Form) 
 
4- CRDR (Customer Requirements Document Response) 
  
• Design stage: Through the design stage, the company is 
updating or developing an integrated network design, it is an 

MEC, Muscat, OMAN 
 
 
important to use all the information collected during the first 
and second stages to make sure that this design covers all 
technical and business requirements. If you have been 
completed everything correctly, it means that the design is 
capable of providing a network manages the functions 
required daily, and meets or exceeds all expected reliability, 
availability, security, scalability and performance standards. 
The output of this stage include: 
 
1- LLD (Low Level Design) 
 
• Implement stage: There are different ways can be used to 
implement, and it’s good to use the virtual machine for test 
to simulate some stages of network design. Using this way 
allows implementers to find potential problems, and if you 
found problems, it should resolve in the virtual machine 
before continuing with full implementation process. 
 
There could be logistical problems beyond the framework of 
simulators, for example, you must determine who is 
responsible for the deployment and configuration, testing 
and operation of the network through the various stages. The 
output of this stage includes: 
 
1- NRFU Test (Network Ready For Use) 
 
2- NRFU Testing Report. 
 
3- IL (Implementation Log) 
 
• Operate stage: Operate stage is one of the longest of 
PPDIOO stages, at this stage the company spending money 
to manage the network which includes reactive and proactive 
monitoring, trouble management, performance management, 
security management, and also ability to monitoring and 
planning. Any minor additions, moves or change the MAC 
occur in cases at this stage. 
 
The output of this stage includes: 
 
1- RCAR (Root Cause Analysis Reports) 
 
2- MAC Reports 
 
3- SMART net (Support Contract Analysis) 
 
• Optimize stage: Optimize stage can occur after the 
operation of the network, this happens if there is any slight 
or considerable change in the technical requirements for the 
network or in the business of the company. 
 
During this stage, will be compared to the current technical 
requirements and business with those used in beginning 
when the network was designed, if there is any need to make 
change, then all the stages will start from the beginning to 
ensure perfect design 
 
Depends on the existing company network as shown in the 
“Fig. 2,” , this project will help to enhance the existing 
company network which it gives direct impact in improving 
the quality of work using the proposed network design. 

 
 
 
ISSN: 2167-1907 www.jofsr.com 2 



109 
 

Journal of Student Research (2017) MEC, Muscat, OMAN  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1” PPDIOO Model”  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.2” Existing network design” 
 
Proposed system 
 
The proposed system is making the company communication 
stable and fast data exchanges between head office factory 
and branch factory as shown in the Fig. 3. 
 
MPLS line is significant to make genuine connectivity 
between branches, also provides the employee fast and stable 
access to the network without delay of data connections 
among them, in this situation we can build centralized 
servers in head office factory as a central data management. 
 
Conclusion 
 
Depends on the existing company network issues, this project 
will help to enhance the existing company network which its 
direct impact in improving the quality of work, fast 
communication between head office and branch also the 
expansion of external and internal trade. Using MPLS 
connectivity between head office factory and branch factory to 
provide stability and scalability of link and also able to build 
servers for exchange the services between branches. For more 
security of the network for head office and branch, the Firewall 
is very important to secure the company network from external 
and internal threats. Using wireless controller in head office, it 
can manage all access point at same time. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.3 “Proposed Network design Infrastructure” 
 
Migration to MPLS connectivity between head office and 
branch office can provide more stability and scalability 
communication 
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Integrated Hospital Management System 
 

Maha Mohamed Ahmed Al Habsia, Syed Ateeq Ahmeda,  
 
 
There are many private hospitals in Oman. Some of the hospitals are having their own web-based applications providing the details of 
services provided by the hospital and manage appointments done by the patients. However, there is no web-based application which 
provides a common integrated platform to compare services provided by various hospitals and manage the patient’s consultations with 
doctors. This research paper is targeted towards integrating services provided by various private hospitals. The prime focus of this 
research is to design a prototype for web-based application and provide an implementation strategy in developing an integrated 
solution. This research is intended towards serving the community in Oman by giving the flexibility to the patients in comparing the 
services of various hospitals with ease and choosing the hospital of their choice by booking appointments easily from their home 
avoiding long waiting queues in hospitals. The proposed prototype system can also manage the patient’s treatment details and track 
their medical history. 
 
Keywords: Integrated hospital management system (IHMS), Entity-relationship (ER) diagram, normalization  
 
 
I. Introduction 
 
In the last few years, several hospitals in Muscat, Oman have 
started providing web-based services for the patients to choose 
the services provided in the hospital. This automation process 
has helped the customers to book for an appointment and search 
for the services provided by the hospitals from the comforts of 
their home. There are various private hospitals available in 
Muscat, Oman. If a patient would like to compare the services 
provided by various hospitals, he/she has to browse web-
application of each hospital separately and book an appointment. 
Due to the unavailability of various hospitals information in one 
web application, patient needs to compare services provided by 
various hospitals individually and book an appointment which 
needs considerable time and efforts. In this research paper, we 
are proposing a prototype system for web-based integrated view 
of various hospitals where a patient can compare services and 
seek an appointment with ease. The proposed system also 
contains the central repository of medical records of patients, 
which can be useful to track down the medical history of 
patients. The proposed prototype system facilitates the 
community in Oman to compare and choose the healthcare 
services provided by various private hospitals. 

 
II. RESEARCH METHODOLOGY 
 
The following research methodology has been adopted 
in doing this research. 

 
 
 
 
 
 
 
 
 
 

Fig. 1: Research Methodology 
 
 
 
III. REVIEW OF RELATED LITERATURE 
 
Hospital provides personalized services to individual patients, 
consists of divergent group of people from various professional 
[1]. The core objective of a hospital system is to provide quick 
and efficient services to the community. Computerized hospital 
management systems provide an automated way of processing 
the hospital management activities. In the last decade or two, 
automated hospital management systems have become a 
necessity as they provide efficient services in improving the 
healthcare requirements of the society. The development of 
automated systems related with healthcare will provide in 
analyzing the health issues, improving operational efficiency of 
the hospitals [2]. Use of information technology is crucial in 
patient satisfaction, improving the quality in healthcare sector, 
and ultimately reducing the costs of providing healthcare 
services. Some of the private hospitals in Muscat, Oman are 
providing online facilities through their own web-based 
applications. Some of the hospitals providing online facilities for 
patients are Muscat Private Hospital, Starcare Hospital, Burjeel 
Hospital Oman, Al Hayat International Hospital etc. To gather 
information from the existing systems the above mentioned 
hospitals web applications have been referred. 

 
Starcare hospital has a web-based application which 
provides facility of booking an appointment. It also provides 
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information on available services. However, information of 
doctors related with the services and fee details of services 
were not available. Muscat Private Hospital has provided a 
good web interface showing available services, doctors 
related with the services and appointments, but for their 
specific hospital only. 
 
A. Research Question 
 
How to integrate the services provided by various hospitals 
in a single web-based application and ease the appointment 
process? 
 
B. Research Objective 
 
From the existing literature, it is clear that, there is a need for 
developing a web-based application which can provide 
integrated services of various hospitals. The proposed 
research is a work towards developing a prototype for this 
purpose. 
 
C. Data Collection 
 
The data collection has been done mostly using 
questionnaires. Questionnaires were given to the patient’s by 
visiting various private hospitals. Questionnaires were given 
to 112 patients at various private hospitals. The responses 
given by the patients regarding their satisfaction from the 
existing services is shown in figure 2. The responses given 
by the patients showing the need of integrated services for 
various hospitals in a single web-based application are 
shown in the figure 3. In some cases, interviews are 
conducted with hospital admin staff, doctors and randomly 
selected patients at various private hospitals in Muscat.  
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 2: Patients response for satisfaction with existing  

services  
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Fig. 3: Patients response for need of integrated services 
 
Requirements have been collected from hospital staff 
including administration staff and doctors. Patients are also 
interviewed to know their requirements. Based on the 
research questions, data has been collected and analyzed to 
provide better integrated healthcare services. 
 
IV. SYSTEM DEVELOPMENT METHODOLOGY 
 
Various system development methodologies are thoroughly 
studied and compared, prototype system development 
methodology has been chosen for IHMS. As per the chosen 
methodology, major requirements of the system are gathered. 
Once the data requirements have been gathered, initial system 
design has been done. Based on the design, initial prototypes 
are developed. These prototypes are evaluated through the 
stakeholders like doctors, administration staff and patients. 
 
The prototype methodology is useful in getting feedback 

from the users. Based on the review and feedback, changes 
are done to get the final approved prototypes. The benefit of 
using this methodology is the end users i.e. hospital 
administration staff, doctors and patients are involved in the 
in the development of prototypes resulting in a usable system. 
In case of other methodologies, users are involved after the 
system is developed, which can be costly if several changes 
are suggested at such a later stage of system development. 
The various stages in the chosen methodology is shown in the 
figure 4.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 4: System development methodology  
V. SYSTEM DESIGN 
 
The integrated hospital information system has various modules 
or sub-systems such as patient, doctors, administration staff, 
services provided by the hospitals, comparison of services in 
terms of consultation fee, patients appointment booking, doctor’s 
prescription for the patient and various reports to track down the 
medical history of the patient 
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and analysis of data. Based on the information gathered in the 
requirement analysis phase, various designs have been done. 
The IHMS should provide the facility to store the data in a 
database. In order to develop an efficient and optimized 
system, database design has been normalized and the 
corresponding entity relationship diagram of IHMS is shown 
in the figure 5. Appropriate relationships between entities 
have been done with applicable integrity constraints.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5: Entity-relationship diagram 
 
 
Based upon the chosen methodology for the system 
development i.e. prototype methodology, during the prototype 
development phase of IHMS, users are involved. Prototypes 
have been shown to Doctors, Patients and hospital 
administration staff for review and feedback. Suggested 
changes by the users have been applied before reaching the 
final prototype of the IHMS. The flow of events developed 
for IHMS web-based application is shown in the figure 6. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 6: Process flow for integrated hospitals services 
 
Patient has to initially register in IHMS. The ER diagram 
shown above has the required attributes of patients. Once 
registered, patient can seek an appointment by choosing 
hospital, service and the doctor. Patient appointment process 
is as shown below.  

 
 
 
 
 
 

 
VI. RESEARCH RESULT AND PROTOTYPE 

 
The research has resulted in the development of prototype for  
the integrated hospital system having the following modules: 
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A. User Login 

 
The prototype of the home page is shown in figure 7. The 
users of IHMS are doctors, patients, and hospital staff. When 
a user opens the web application, the home page having list of 
services, list of hospitals, link for seeking an appointment and 
a link for login is displayed. Patient must register to book an 
appointment and track their previous medical records. Doctor 
and admin staff must also be registered in the system. 
 
B. Hospitals 

 
List of hospitals shall be displayed from the home page of the 
IHMS as shown in the figure 7. Users can select any hospital 
from the list, services offered by the chosen hospital will be 
displayed. When a user selects any service, list of doctors 
specialized in the service are displayed along with the 
consultation fee. 

MEC, Muscat, OMAN  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 7: Prototype for home page, services and appointment 

 
C. Services 

 
When a user selects the services list, list of all services should 
be displayed, as shown in the figure 7. User can select a 
service, list of hospitals, name of doctors, and consultation 
fees are displayed 
 
D. Appointment 

 
Patient can compare the services provided by various 
hospitals. Patient has the choice to choose any doctor from 
various hospitals and book an appointment. Appointment can 
be edited or cancelled, if needed. 
 
E. Doctors 
 
Doctors offering services in various hospitals can be Registered 
in IHMS. Doctors can see the list of appointments, select an 
appointment and record the treatment details. The recorded 
treatment details can be useful to track the medical 
history of patients. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 8: Prototype for doctor process  
 
F. Hospital Staff 
 
Hospital staff can be registered in the IHMS. Staff can see the 
list of appointments, manage hospital’s services information, 
and contact information. 
 
G. Reports 
 
The integrated system can generate various reports based 
upon the available doctors, hospitals, services and patient 
details. 
 
 
VII. CONCLUSION AND FUTURE WORK 
 
The prototype of integrated hospital management system 
provides an easy way for the patients to compare services 
provided by various private hospitals. Patients can seek an 
appointment with any doctor from the various hospitals by 
comparing services and consultation fee. Integrated system 
reduces the time in comparing the services. Healthcare service is 
improved as the system provides an efficient and optimized 
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way of providing healthcare services to the community in  
Muscat, Oman. It is recommended to implement the system  
based on the prototype developed in this research paper for  
integrating services provided by various private hospitals in a  
single web application. 
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IoT Based Smart Museum 
 
 

Husna Hamza Ka, Salas K Josea 
 
 
 
The internet of things technologies can be exploited to provide the museum visitors with many kinds of advanced services. The visitor interests 
are renovated and the smart environment within a museum provides an interactive experience for the visitor. In this work, we design a wearable 
museum guide which can automatically provide the audio description of the museum collection the visitor is observing. Along with the image 
recognition capability, the wearable device also has localization feature. The museum admin is able to continuously track the user within the 
museum. This is achieved using a Bluetooth Low Energy infrastructure installed within the museum. The localization information can be used to 
provide more services for the visitors and also used by the museum staff for museum maintenances. All the cultural contents are stored in the 
cloud and retrieved whenever they are demanded by the user. The item is identified, and the corresponding description is fetched from the cloud 
and automatically played as an audio or video. This system has helped the museum visitors to explore freely and make the museum visit a 
personalized one. 
 
Keywords: BTLE,  IoT, Smart Museum, RFID  
 
 
 

 
I. INTRODUCTION  

Art and culture have an inevitable part in human beings 
lives. Over the centuries, museums and art galleries have 
preserved our diverse cultural heritage. Museums like 
Encyclopaedic museums, Maritime museums, Medical 
museums, Science museums, etc are also important sources 
of education and learning. Museums have emerged as a tool 
of entertainment such as theatres or cinemas. Today, 
museums and art galleries usually give visitors either audio 
guides or paper booklets. People consider a visit to a 
museum as boring because the taste of each individual 
varies and he or she is forced to listen to the description of 
some museum collection he or she is not interested in. 
Interests are different from children to adults, students group 
from single visitor, casual visitor to fond visitor. A need for 
personalized and interactive museum visit appears here. The 
visitors are often provided with a large amount of 
information about the artwork they are exploring making 
them overwhelmed. In the limited amount of time they find 
it difficult to determine the relevant artworks. Usually the 
visitors do not have a proper plan before visiting a museum. 
If they are not directed to have a personalized and 
interactive experience, they will soon quit the museum tour 
halfway bored of looking at uninteresting collections. 
 

Internet of Things can be used to realize a smart 
museum environment. As IoT connects all the small and 
low cost things to the internet, new advanced services to 
museum visitors can be easily provided. IoT can be used to 
build a better world for people, where smart objects around 
us act according to our likes and dislikes without explicit 
gestures. These smart objects have to be of low power and 
low cost to be efficient. But the high heterogeneity of these 
devices makes the widespread diffusion of smart objects 
difficult. Using a horizontal approach, we can achieve the 
transparent interoperability among the smart devices where 

 
 
 
 
the designers don’t have to bother about the low level 
details of these devices. 
 

Another issue concerning the smart environment is 
their capability to act as autonomously as possible, with 
minimal human intervention. This ability of evolving 
autonomously is very attractive and challenging at the same 
time. The user experience will definitely get better if a 
machine to machine model is used rather than human to 
machine model. To make this happen, multiple applications 
should constantly manage the interaction between smart 
devices, according to predefined business logic. Also, we 
can configure these services as location-aware services or 
applications driven by location information for example the 
location of the user in the smart environment. The 
technology using for location tracking in a museum 
environment must be low cost and low power consuming. 
Low maintenance and less invasive systems have to be used. 
 

We propose a system in this paper which uses a 
wearable device as a museum guide interacting with an IoT-
based smart environment and provides a real interactive 
cultural experience. The user experience can be enhanced by 
using the wearable device as a guide. When a user is in front 
of an artwork, details such as title, artist, and artwork 
description can be easily and automatically provided. The 
artwork details could be sent individually to a particular 
visitor or played on multimedia walls in that museum room. 
In this way we could help the visitors to appreciate the 
museum collections more deeply and the artwork details 
will be more accessible to everyone. Also, the information 
collected from the environment could be used for the 
management of the museum by the museum staff. For 
example, the number of users during the day can be used to 
reschedule the opening and closing times. Similarly the 
most visited rooms can be identified and maintenance works 
can be planned there. 
 

The wearable device is able to capture video and 
images of the artworks. The image is sent to the processing 
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centre where the details of the artwork are fetched from the 
cloud. The wearable museum guide does two main tasks: it 
continuously tracks the user by using a Bluetooth Low 
Energy (BLE) infrastructure, and identifies the artwork in 
front of the user by using its processing capabilities and 
localization information. All the cultural contents are stored 
in the cloud and fetched when demanded by the user. For 
Image recognition, local features are extracted from the 
input frame and matched with a candidate target in the 
database. 
 

II. RELATED WORK  
A number of different research projects are exploring in this 
field to develop an enhanced museum experience for the 
visitors. A RFID based smart museum was developed in (L. 
Caviglione, M. Coccoli, A. Grosso, 2011). The rooms 
within the museum was installed with RFID tags for 
tracking the visitors. By using the RFID technology in the 
visitors smartphones or PDAs, description of the museum 
collections is played on the smartphones or PDAs. The 
entrance to every room within the museum an RFID gate is 
installed, which is used to track the location of the visitors. 
The processing centre of the museum keeps track of the 
position of the visitor within the museum and accordingly 
send the necessary details to the visitors device. To receive 
these contents the visitors device must be connected to the 
wireless network of the museum. When the visitors do not 
want to use their mobile phones they are given tickets with  

 
RFID tags. Point Of Interest (POI) or an RFID enable item 
can be a single item or it can be a complete room. 
 

To get a customized experience in the RFID installed 
museum, a content management system was used. The user 
is identified while he passes through the RFID gate. This is 
with the help of the RFID tag assigned to him at the ticket 
counter. These RFID tags are associated with the visitor’s 
mobile device. Thus an environment is set up for a two way 
communication with the help of RFID gates and tags. The 
network service can be done by using a simple server and a 
database. The content management system is built upon the 
database which extracts heterogeneous contents from the 
database decided by the ID provided by a tagged museum 
collection. The database can also keep the user profiles in it 
to create a personalized description of the exhibition. 
 

For the system to be completely effective it requires the 
visitors to carry a smart phone with them. The visitors must 
carry smart phone devices with wireless connectivity and 
multimedia playback capabilities. In our project the visitors 
are provided with the wearable guide at the museum so we 
can easily make the system accessible to all age groups and 
those who don’t use smart phones. 
 

III. PROPOSED SYSTEM  
The paper proposes a wearable museum guide that can be 
used by museum visitors to have an interactive and 
personalized 
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BLE Service 

 
 
 
 

BLE Infrastructure 
 
 
Fig. 1. The overall structure of the system. 

 
museum experience. These days the museums are having 
paper booklets or audio guides or museum staff, which act 
as guides in museums. When students visit the museums 
from schools and colleges in groups, one has to listen to the 
museum collection description the guide is telling even if he 
or she is not interested. Using the wearable museum guide 
proposed in this paper one gets complete freedom to explore 
the museum in his or her own way. If you want to skip any 
of the collection you can skip it or if you want to know 
more about the collection all you have to do is to take a 

 
video of the collection using your wearable guide. The 
audio description of the collection will be automatically 
played. You will be using an earphone to make sure you 
won’t disturb other visitors. The proposed system 
architecture is shown in fig 1.The complete system can be 
divided into three parts. 
 
BLE Infrastructure: The localization service is implemented 
using a Bluetooth low energy infrastructure installed inside 
the museum. The wearable device will be 
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having one Bluetooth module which acts as master and 
different slave Bluetooth modules are placed near all the 
artwork or museum collection. Whenever the wearable 
device comes within the influence of any of the slave 
Bluetooth modules, the corresponding position is identified. 
The museums generally do not encourage any kind of 
innovations that are highly invasive and affect the ambience 
of the museum environment. Location tracking using 
Bluetooth module infrastructure is the most apt service that 
can be used with minimum invasion. The other indoor 
localization methods like infra red positioning system will 
only give a rough estimate of the visitor position and thus 
errors can occur. 
 

Compared with traditional Bluetooth, BLE consumes 
less power, and hence the wireless landmarks are battery 
powered and makes the BLE infrastructure more flexible 
and less invasive. The location identification (ID) and the  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig 2. The components of the localization mechanism. 
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transmission power value (TX) are transmitted by all the 
devices in the BLE infrastructure. The BLE service running 
on the visitor's wearable device gets the location data from 
all the landmarks within its listening range and then 
recognizes the room in which the user is standing. For this, 
a proximity index d, for each landmark must be calculated, 
using the corresponding value of the RSSI. The equation 
used is the following: 
 

RSSI = - (10nlog10d + A) (1) 
 

where A is the received signal strength at 1 m, n is a 
signal propagation constant depending on the environment, 
and d is the distance from the sender(E. Lau and W.Y. 
Chung, 2007) . The landmark that has the lowest value of d 
is the user’s location. The user’s location can be used locally 
to speed up the image processing algorithm, and also used 
by location aware services running on the processing centre. 
The user localization process is shown in fig 2. 

 
 

The position id and the transmitted power of all the BLE 
devices around the user are collected by the wearable 
device. The BLE device with the least value of d is 
identified, and this information is used to speed up the 
image recognition process and the artwork id and position id 
are made available to the processing centre of the museum. 
Using this information the processing centre can fetch the 
correct cultural contents from the cloud and also run 
location aware services for the user. 
 
Wearable device: Once the visitor captures the video of the 
museum collection, the video frames are analyzed and the 
image is detected with high accuracy. The location of the 
visitor can be used for simplifying the image recognition. 
Before identifying the image a lot of pre-processing has to 
be done. Some part of the video can have high blur which 

 
 
must be removed to make the image detection process 
simple. Once the frames with excessive motion blur are 
removed, the image recognition process can be started. The 
Scale Invariant Feature Transform (SIFT) local descriptors 
are extracted from the frame to match it with its counterpart 
in the museum database(D. G. Lowe, 1999) . 
 

The artwork recognition process is given in fig.3.Here 
we can exploit the location awareness of the system and 
reduce the computational complexity of the matching 
process and also greatly increase the accuracy. Since we 
need to use minimum power for the operation of the 
wearable device, the reduction of this computational effort 
will help to greatly reduce the power consumption. BLE 
technology requires very less computing power. 
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Fig. 3. The image processing 
 
Processing Centre: After identifying the image, the 
corresponding cultural contents must be retrieved from the 
cloud and made available to the wearable device 
automatically. The processing centre has access to the cloud 
where all the cultural contents are stored. The flow diagram of 
the smart museum is shown in fig 4. Several location aware 
services are running on the processing centre which make use 
of the location information of the visitors and act accordingly.  

 
The statistical information about how busy the museum is can 
be obtained using the localization information. Exploiting this 
information we can rearrange the opening and closing time of 
the museum, also it can be used by external users to know in 
advance the length of the queue in certain areas of the 
museum. The most admired work can be found easily and the 
supervisors of the museum can schedule partial maintenance 
work there. 
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Fig 4. The flow diagram of the smart museum. 

 
The cultural content delivery done by the processing 

centre can be done as an audio message played on the 
wearable device. When the number of users requesting the 
details of an artwork is large the processing centre can 
utilize the wired local networks to send the multimedia 
contents onto the totems or interactive walls of the museum. 
The location aware services running on the processing 
centre can also interact with heterogeneous devices. This is 

 

 
made possible by using a multi-protocol middleware that 
allows a transparent access to the underlying heterogeneous 
technologies. The multiprotocol middleware provides the 
services with high level RESTful APIs for communicating 
with the physical network. Also it contains specific software 
modules called adapters, which can interact with IoT 
devices in accordance with their standards and protocols. 
This modular structure of the multi-protocol middleware 
allows it to be easily extendable to new technologies. This 
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makes the system flexible and scalable. Here we can use 
three software modules which help to interact with BLE 
devices, KNX and Constrained Application Protocol. KNX 
is the worldwide standard for home and building automation  

MEC, Muscat, OMAN 
 
and CoAP is the application protocol used in IoT. We can 
add and remove new adapters to the middleware without 
bothering about the interfacing details. The multi-protocol 
architecture is given in fig 5. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5. The architecture of the multi-protocol middleware. 
 
 

TABLE. I. COMPARISON BETWEEN PROPOSED ARCHITECTURE AND SIMILAR SYSTEMS  
  Technologies  Services Provided   

Reference 
         

   Personalized  
Interaction- 

 
Location Communication Work      

CV RFID Mobile Audio    
  less Requests  Awareness  
    Message    
         

(A. Kuusik,          
S. Roche,  ✓ ✓ ✓    ✓ None and F. Weis,     

         

2009)          
(Y. Wang,          
C. Yang, S.          

Liu, R.  ✓ ✓      IEEE 802.11 Wang, X.       
         

Meng,          
2007)          

Proposed ✓  ✓ ✓  ✓  ✓ BTLE 
          

 
 
 

IV. RESULTS AND ANALYSIS 

 
The components used for the system validation are a wearable 
device, a processing center and an infrastructure which can 
ensure the indoor localization service. The wearable device is 
implemented using Raspberry Pi [6] and also the processing 
center is realized using another Raspberry Pi. The indoor 
localization service is made using Arduino boards placed near 
the artworks with Bluetooth modules. The Bluetooth modules 
on the wearable device act as master and those on the arduino 

 
boards act as slaves. An RF camera was used with the 
wearable device to capture the video of the museum 
collection. The RF camera receiver was connected to a 
computer to do the image processing using MatLab. Python 
language was used to code the services in processing center 
and wearable device.The working model of the smart museum 
is shown in fig 6. 
 
To provide a comparison with the proposed framework we 
took two examples, the smart museum in (A. Kuusik, S. 
Roche, and F. Weis, 2009) and in (Y. Wang, C. Yang, S. Liu, 
R. Wang, X. Meng, 2007) . 
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Fig. 6. The working model of the smart museum. 

 
The technologies used and the services provided along with 

the type of communication used was compared. The results 
are shown in the table 1. 
 
All the three cases analysed uses mobile technologies, which 
is an important feature of a smart museum. The technologies 
used to identify the artwork and localize the visitor differ. In 
(A. Kuusik, S. Roche, and F. Weis, 2009) two different 
methods are used to get the artwork details the user is 
interested in. The user can type a number related to the 
artwork in the PDA or scan the RFID of the artwork using the 
PDA. Once the artwork is recognized, the visitors are provided 
with personalized contents based on their profiles, which was 
previously made using a web app. This system requires the 
visitor’s explicit action to achieve image recognition and 
localization. In (Y. Wang, C. Yang, S. Liu, R. Wang, X. 
Meng, 2007) the visitors can use their own mobile devices as 
museum guide.The guide system is based on a browser. The 
artwork details are displayed on the browser as audio, pictures 
or text. The artwork recognition is done using RFID tags. 
 
In comparison with other systems, our smart museum has 
many additional features. The Iot architecture enables us to 
share the contents between many museums. The contents can 
be artwork details or visitor profiles. The proposed system 
eliminates the requirement of explicit action for image 
recognition, by using a computer vision (CV) algorithm. This 
enables the system to recognize the artwork the user is looking 
at in real time. The visitors are at ease because they don’t have 
to meddle with any user interface continously. These features 
can be exploited to give informal learning to students at 
schools. Students can be introduced to the history of 
inventions, in physics, chemistry, botany, zoology etc. 
Students will become independent in learning. The existing 
infrastructure of the school can be used for this. Also airports, 
railway stations and places where people spend killing time 
are best to implement this system. Since all the data are 
available in the cloud, they can be fetched anywhere. 
 

V. CONCLUSION 

 
In this paper, we have designed an IoT based smart museum 
having a wearable guide. The wearable device has both image 
recognition and localization features. The visitor is 
automatically provided with the cultural contents of the 
observed artwork. The system avoids the need of using the 
personal mobile devices as a guide. Also, only low cost 
hardware was used to implement the smart museum. The 
localization feature is achieved by using a BLE infrastructure. 
The actual business logic runs in the processing center , where 
the image id is identified and the cultural contents are fetched 
from the cloud and delivered to the visitor. The processing 
center also has many location aware services running which 
can provide many advanced services to the visitors based on 
his location. 
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Knowledge Sharing and Dissemination in Higher Education Admissions 
Center, Oman 

 
 

Amal Al Busaidia and Prakash Kumar Udupia 
 
 

 
Knowledge management (KM) is used essentially in HEAC (Higher Education Admissions Center) to increase productivity and 
efficiency. Many organizations tend to use the principles of KM practices to review the details of using the concept of KM in 
admission center. This research based on evaluation of KM in Ministry of Higher Education (MoHE) that will help to review the 
strategies, which lead to improve current situation of work in HEAC. The major focus in this research is about the usage of 
Knowledge Sharing and Dissemination in HEAC "Data Exchange Portals", that successfully change the perspective of people 
and the intellectual workflow that will make the enterprises to have sharing of information using technology. The use of KM 
concept facilitates the admission center that will help to add value to the HEAC services. The reason for choosing the higher 
education sector in Sultanate of Oman is that they require a lot of assistance to deal with thousands of student's data and different 
institutions. The research approach can exercised uniquely, if there is implementation of KM used as the tool for sharing data. 
 
 
Keywords: Knowledge, Knowledge management; Knowledge sharing  

 
 
Introduction  

KM is an important principle used in HEAC that will 
ease access, store and deliver knowledge. Many HEIs 
attribute using knowledge management concepts to add 
value to their services. KM practices used commonly in 
HEIs, which make use of most of the existing e-learning 
opportunities. KM tend to make use of adjustment in time 
and deliver services anytime and anywhere with the 
disaggregated knowledge. KM plays an essential role in 
facilitating and integration of tacit and explicit knowledge 
by adding value using best practices and data mining.  

KM implication in Oman is a revolution. Most of the 
higher education sectors recognize KM to be an asset, 
which creatively used in an obvious manner. The 
interaction between tacit and explicit knowledge in HEAC 
suggests the continuous process of interaction that acts as a 
KM concept that will make innovation and encourage 
creativity to boost which is the result of creating the new 
knowledge. KM system is the key for HEIs that will offer 
better opportunities and have a chance of better decision 
making and competitive advantage. The academic sectors 
tend to achieve significant opportunities especially in 
Oman that will help to achieve their goals [1].  

The aim of this research is to study the implication of 
KM in Higher Education Admission Centre (HEAC) in 
Ministry of Higher Education (MoHE) using software that 
includes Data Exchange Portal. This will help to know the 
structure and architecture to help in knowledge sharing. This 
research will review the issues and challenges faced by KM 
along with representing the details with suitable 
recommendations to improve KM concept in Higher 
Education Admission Centre (HEAC). 

 
I. ABOUT RESEARCH 

 
A. Research problem  

This research will solve the issues related to slow 
management as far as knowledge sharing perspective is 

 
concerned in HEAC by implementing the usage of Data 
Exchange Portal. 
 
B. Research goals  

The main goal of this research is to explore and review 
implication of KM in HEAC that will help in sustainable 
growth. KM tends to be a major issue in HEIs while there 
tends to be an important aspect to create and transform the 
knowledge application and create a methodology among the 
student and staff to generate and spread knowledge sharing 
and dissemination concepts. The goals of this research is to 
implement the data exchange portal in admission center in 
HEAC by sharing knowledge that is an essential factor for 
prosperity and competitiveness. 
 
C. Research Objectives  

The following are the objectives research project 
implementing the KM concept in HEAC:  

• To study advantages of implementing KM that will 
add competitiveness in higher education institutions. 

 
• To critically evaluate the intensified pressure that is 

faced by HEAC. 
 

• To review the advantages of implementing KM in 
HEIs using data exchange portals. 

 
• To study the advantages of knowledge management 

implementation in HEAC. 
 
D. Research Methodology 
 

The research methodology is an approach that helps to 
expand the topic of research by implementing different strategies 
to get data. The researcher has focused on HEAC, which are the 
functional domains in determining the effectiveness of KM. Use 
group discussion to analyze the professional experience in the 
field of KM in higher education.  

There will be functional determination of analyzing the 
use of Data Exchange Portal in HEAC [8]. The data obtained 
by two sources: The primary data analysis collected by 
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interview using questionnaire while secondary data collected 
from content analysis that will make use of documentary 
materials such as books and journals.  

The research methodology framework used to get a clear 
account of all the related procedures and approaches that are 
used for research study of data collection. In additional, is an 
effective strategy to offer a clear description of the research 
approach, paradigm as well as research design. 
 

The HEAC environment will be analyzed using a SWOT 
analysis. However, during this research SWOT is used and 
strategic analysis and at end fined a gap analysis. Suitable 
recommendation and conclusions will address sharing 
knowledge approach in HEAC. 

 
IV. LITERATURE REVIEW 

 
Knowledge  

Knowledge is considered a collection of a variety of 
ideas and experiences which forms a framework to 
incorporate the information while the knowledge system is 
dependent on the organizational activities that offers a detailed 
understanding of different contexts with detailed information 
based KM system [5]. 
 
An Important of KM in HEAC  

Knowledge management today applied across the world 
and clearly affects HEAC, process, people and technology. 
Most importantly, KM is recognized to be 'the key driver of 
new knowledge and new ideas'. It is very important for HEAC 
to understand "What they know" to know the value of sharing 
knowledge. In order to find best practice. Dawson mention 
that the importance of KM in higher education and similarly 
Biloslavo and Trnavcevic mention expression, as "KM is 
especially important for organizations, comprised of experts 

where success depends upon generation, utilization and 

uniqueness of knowledge base". 
 

KM helps HEAC to improve their capacity to solve 
problems and decision-making smoothly. HEAC can benefit 
from their people sharing, innovating, reusing, collaborating 
and learning. Some benefits are:  

1) Making the HEAC employee's best problem-
solving experiences reusable and accelerating services.  

2) Avoiding redundant effort and making the same 
mistakes twice.  

3) Taking advantage of existing expertise and 
experience.  

4) Enabling the HEAC to leverage its size and reduce  
costs.  

5) Stimulating innovation and provide potential 
to expand and grow.  

6) Has ability to learn and response faster than others. 
 
Knowledge Sharing (KS)  

KM is one of the emerging trends with added the support 
from the industrial community. This is based on engaging 
different aspects in KM in order to have better industrial 
leverage. System thinking is defined as a conceptual 
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framework, which is an implemented for problem solving 
strategies and usually considers an effective pattern related to 
understanding different problems [7].  

Systems thinking is derived as a form of the basis for 
learning HEAC especially in education sectors. KM is 
generative towards the systematic thinking. This concept 
related to customizing and integrating the existing knowledge 
and creating innovative approaches that will help to solve 
most of the problems that are increasing in HEAC are not easy 
to solve [6]. 
 
Research finding  

Employees should have the will for sharing knowledge 
to build up innovation [9]. There is positive reflection of 
knowledge sharing in enhancing the quality and performance 
in HEAC which keeps employees updated with the readiness 
to offer new information to their and colleagues. In order to 
provide more opportunities to HEAC.  

The questionnaire shows most employees make use of 
initiatives, which provide careful sharing of knowledge, and 
the advantage is to see any rewards. This done by discussing 
the issues internally and needs to be well managed to have 
right approach in decisions [2].  

Most staff do not offer the knowledge sharing (KS) if 
additional responsibility and time is required with the new 
employees to train them for having shared experience with 
them and to have a culture that has shared knowledge 
experience in HEAC.  

The questionnaire presented an idea that employees tend 
to avoid the limitations for KS process, as they do not see that 
sharing of knowledge can reduce the competitiveness among 
the peers and this is a very good sign for HEAC culture [2].  

V. ANALYSIS 
 
A. SWOT Analysis  

SWOT analysis is a useful tool to help strategic planning 
and the decision-making process. Questionnaire analysis is an 
important factor, which can be summed up in the following 
main points: 
 
Strengths:  

• The questionnaire results in the willingness of 
employees to share knowledge and information with 
others. 

 
• There will be no limitations for KS 

 
• There are booklets and documents present for 

available admission processes. 
 

• The KM integration process and sharing initiatives 
enter into the HEAC goals that use strategic 
approaches more commonly. 

 
Weaknesses:  

• There are no policies for KS that are related with 
audit flow of information. 

 
Opportunities:  

• To discuss the ways of issues that used in HEAC due 
to the available knowledge. 
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• 

        
 Training the new staff will be easier as the old existing  The concept of KM being KM has not linked to any of the 
  staff will have the ability to spend and share the  linked to HEAC goals that will key business goals that are related 
  knowledge       make  the  initiatives  to  be with industries to set and measure 
 • There are wide formal and informal spaces, which 

 measures easily.   objectives that balance the 
  The socialization and scorecard and business units are   share, reflect  and  generate  the new  system of  

   externalization of tacit recording projects that offer clear   knowledge.       

        knowledge in HEAC will help procedure  to  share  and  capture           

Threats: 

        to  manage  the spiral tacit knowledge.     
        knowledge in entire The  stages  in  projects  are  very 

 • Knowledge sharing used within the HEAC that have  organization.    clearly identified and  need 
  threat for privacy and security.     The process of transfer  of consistency in cross border 
          knowledge in HEAC related to connectivity that meet the 
B. Strategic Analysis       be simple and learning will get embedded process and allows the 
          better before, during and after. sharing experiences before 
 The SWOT analysis helped notice the risks, which relate         implementing any such strategic 
to the limited number of options in HEAC and reduce the cost         process.       
of  maintaining  expectations  of  the  students.  The  analysis                
highlighted the importance of monitoring the performance of                
people in ways to be more creative and innovative. HEAC                

 

Technology 
         

needs to have proper records in database to make use of the           
Knowledge and should have a risk management scheme. The                
proper process helps align the KM goals and this project stage  Connectivity  is  the  need  for The technological issues in terms 

 having a specific infrastructure of implementation of KM will be of implementing knowledge sharing in HEAC.    
   that   will   be   effective   for well  managed  by  using  group           

          common sharing of intranet that is platform used to 
          information.    standardize the plan and develop 
          Tacit knowledge can project tools   and community 
          externalized and sharing  of systems.  The non-using 
  

TABLE 1: GAP  ANALYSIS SUMMARY 
   knowledge   among communities will reduce the 

     communities will be better in practice to capture knowledge that 
          is reduced the way at the close-            practicing knowledge.              

out  and  to  maintain  knowledge   Research   HEAC          
                 repository.      

Approach                    

                     
                 

There needs to be a group of  HEAC   lacks   core   team   for              
core work set up that will help 

 

capturing and promoting 
               

 the              

to promote KM techniques in  knowledge sharing aspect.    Literature review highlighted the common themes related   
HEAC  and  make  people  to       to KM alignment. The right strategic implementation were   
map  out  the  situation  with       reviewed as per HEAC to measure the benefits and value of   
positive moderations.       knowledge.   The weaknesses were  identified with   the   

          implementation of KM and key areas were sorted by recording   

People 
       the projects to know the right way of managing people and   
         

       sharing knowledge using technology to create awareness about   

Connecting people 
      the sharing perspective of knowledge.       
 Regular meetings are held at each The summary of gap analysis in HEAC as mentioned in   

through: 1. communities of  key stage. There is a willingness   

             
          Table 1, showed the following gaps:       

practice 2. Face to face  to  share knowledge, However,   • There was no core team in HEAC for promoting and   
meetings, which  facing  difficulty with crowded  capturing as well as sharing of knowledge.     

  may include  time.       
• HEAC did not use community practices for which the 

  
knowledge sharing events.           

         clear procedure was missing for sharing and capturing   

               

Process           tacit knowledge.        
            

• HEAC lacked group repository, knowledge maps or 
  

              
             other  groupware  in  use,  which  caused  major   
             frustrations.          
 

CONCLUSIONS AND RECOMMENDATION 
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Conclusion  

KM concepts have evolved in MoHE and help to develop 
HEAC. The use of data exchange portals help to share 
knowledge in HEIs especially in admission center which 
constantly need attention for student portal and to share 
academic details.  

There are many positive opportunities provided with 
implementation of data exchange portals that are effective and 
useful for sharing knowledge and usage of KM techniques. There 
will be excellent decision-making capabilities and the 
questionnaire revealed that the development and improved 
academic services lie in successful implementation of KM 
principles. There is reduced cost in most of the areas of 
implementing the KM criterion. This research discussed the 
various aspects that make the KM concepts to use successful as it 
creates a positive approach in learning and knowledge that is 
more efficient sharing. There should be use of KM in admission 
centers in Oman, which help them to make competitive enough to 
face the world. KM shows that knowledge-sharing attitudes are 
very high and commonly used in HEAC environment. 
 
Recommendations  

KM implied for the purpose of appropriate management 
of services especially in the admission center in Sultanate of 
Oman. The following recommendations plan tend to be 
effective and will help to share data in admission center by 
using data exchange portals that will enhance the effectiveness 
of the services being delivered at education center in Oman.  

• There should have a new section created in HEAC, 
which will be related with auditing and approving 
international certifications. There will be requirement 
to hire expert people who are capable of evaluating 
the desired certification. 

 
• KS needs investment by HEAC that shall be 

conducting several activities like training, workshops 
and transfer of knowledge to staff. They can be a 
useful source of motivation, which is a very 
sophisticated example of sharing knowledge and 
reflecting positively as per managing quality of work 
in HEAC. By performance and competency gap 
analysis: Training is to bridge the gaps with the right 
competencies. 

 
• There are policies which should be avoided that 

include exchanging knowledge which needs to be 
managed well in order to have better maintenance of 
security and privacy relevant to information assets. 

 
• There should be campaigns organized which will 

create awareness regarding the significance of KM 
concept that shall be applicable in different 
institutions to make ease in work in admission 
centres at HEAC. 

 
• HEAC Portal can be valuable and data driven with 

embedded self-service BI. 
 

• Which is flexible to monitoring, auditing and merge 
data from different sources and easily integrate in 
existing IT infrastructure. 
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Location Based Augmented Reality Application 
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Augmented reality is a technology wherein the real-world surroundings are modified by information such as text, graphics, video or GPS 
data, which is generated digitally. This technology works by enhancing the user’s current perception of the reality. Information about the 
real-world and its objects can be overlaid on the real-world. For adequate user experience, the displayed information must be specific. 
With advancement in AR technology, applications have been developed that make the user’s environment interactive and, digitally 
alterable. In this paper, we describe the implementation of location-based augmented reality applications. Further information has been 
incorporated about the software that can be used to develop such an application. 
 
 
Keywords: Augmented Reality; AR; GPS; QR; Unity; Location; application.  
 
 
Introduction  

Augmented reality (AR) refers to a type of virtual reality 
that enhances the environment through specific software and 
displays. It turns the surroundings of the user into a digital 
interface by placing virtual objects on the display in real-time.  

The virtual objects include computer-generated input 
such as graphics, GPS data, sound, or video. As a result, the 
technology functions by enhancing one’s current perception of 
reality. The development of this technology has been 
prompted by video games and mobile devices [1]. 
 

The main types of augmented reality are: 
 

• Recognition: It includes object recognition and face 
recognition to provide additional information to the 
user in real-time. This type of AR is the most 
widely used one. 

 
• Location: It uses GPS data to provide users with 

relevant information. One can use this type of 
application to determine their location and know the 
direction of where they need to go. 

 
• Sensor: It is an object used to detect changes in its 

environment. The position and orientation are 
determined by combining data from the camera and 
an Inertial Measurement Unit (IMU). 

 
• Outline: It merges the outline of some real-world 

object with virtual objects, allowing the user to 
identify and manipulate objects that may not exist in 
reality. 

 
• Projection: It uses virtual imagery to augment what 

you see live. It projects digital images on physical 
objects in the existing physical space [1]. 

 
These may be marker-based or markerless AR. In 

markerbased AR, the images or descriptors for augmentation 
are provided beforehand, for example, scanning barcodes or 
QR codes. For markerless AR, the images are not provided in 
advance. This becomes more difficult to implement, as the 
algorithm in the application must recognize patterns and other 
characteristics.  

Augmented Reality not only possesses the ability to 
include objects to a real environment but also to remove them. 

 
Ample focus has been given to the addition of virtual objects 
to the real environment in current work. However, graphic 
overlays may also be applied to hide or remove portions of 
the real environment from a user. 
 

TYPES OF APPROACH 
 

A. Pattern recognition  
The software has to recognize a particular element which 

triggers the virtual information to be displayed. The element 
could be symbols, logos, or QR code. Image processing 
techniques are used to compare the image with the 
information stored in the database. The markers are designed 
in such a way that they can be recognized easily in the 
environment. The markers can be cylindrical targets, image 
targets, word or userdefined targets, 2D image frames (frame 
markers), Cloud targets, or virtual buttons (that can trigger an 
event). The content is a 2D/3D object or video which we want 
to augment on top of a target. 
 

B. Location based  
This approach is used usually for GPS related 

applications, such as a city map showing restaurants on it 
using the camera. It does not need an external reference, like a 
specific logo, and it can be used worldwide.  

The process of discerning the natural features of an 
environment to determine the location of the user can be 
computationally intensive. The present day smartphones are a 
favorable platform for developing AR applications as they are 
equipped with a camera, GPS and geomagnetic sensors, and 
internet access. The GPS and geomagnetic sensors in modern 
smartphones require lesser processing power and can operate in 
the environment without the need of specific markers. When users 
move their devices, the augmented information must immediately 
accommodate the modifications in the orientation and position of 
the device. Thus, sufficient knowledge about the surrounding 
environment should be gathered in a database to ensure 
satisfactory working of the application.  

Additionally, new software can be delivered without 
many complications. 
 

IMPLEMENTATION  
Typical AR implementation contains two main parts: 
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A. “Live” data  

This is 
augmented. 

 
B. “Meta” 

data  
This is used for the augmentation. 

 
PREVIOUS RESEARCH  

In 2010, “Location-based augmented reality on mobile 
phones” by R´emi Paucher and Matthew Turk was published 
in the IEEE Computer Society Conference. To support 
augmented reality applications on a mobile platform, this 
paper presents an approach to indoor localization. The 
position and orientation of the device can be known using the 
embedded camera.  

Given that there are two approaches for augmentation i.e. 
pose computation and object recognition, the better approach 
is to determine the 6 DOF (Degree of Freedom) pose of the 
sensor. Any 3D object from a database can be projected onto 
the image the user is viewing. Since there are many images of 
the environment in the database, it has been mentioned that an 
algorithm is required to select the appropriate image, with 
respect to the view of the user.  

Database building is the first step in developing the 
application, obtaining data about the environment. The next 
step involves using cell phone sensors and pose estimation, 
once the indoor environment is suitable for location-based 
augmented reality. This requires working with the position 
and orientation of the device.  

For the application to work as intended, a few criteria 
have been considered. When searching for an image in the 
database, it is not feasible to search all the possible images. 
Also, the image center has to be seen by the camera of the 
phone to avoid bad matching. To retrieve the correct image, 
its features were matched with the nearest neighbor feature of 
the database image. After a set of candidate images have been 
chosen, the unwanted were removed using an algorithm.  

In the pose estimation process, three methods have been 
explained: reprojection minimization, first initialization 
method, and second initialization method. Out of these, the 
second initialization method was found to be faster, and 
provide better results.  

For the tests, 3D rectangles as the virtual objects for ease 
of visualization and error measurement. The application was 
able to find the location of the device in the environment. The 
implementation was done in Symbian C++ and Open C/C++ 
on a Nokia N97 cell phone. The computation time was more 
due to the SURF algorithm, and it does not support 
floatingpoint numbers.  

In conclusion, it has been stated that the accuracy could 
be improved by improving the quality of the images.  

In 2014, a paper titled “Location-based Mobile 
Augmented Reality Applications - Challenges, Examples, 
Lessons  
Learned” was written and published by Philip Geiger, Marc 
Schickler, Rudiger Pryss, Johannes Schobel, Manfred Reichert of 
the University of Ulm. This paper gives information about 
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design and implementation of a location-based augmented 
reality application on iOS and Andriod.  

The development of a location-based mobile augmented 
reality engine has been described, and it is denoted as AREA 
(Augmented Reality Engine Application). The fundamental 
concept used in AREA is the locationView. The points of 
interest inside the camera’s field of view are displayed on it, 
having a size of √width2+height2 pixels. The locationView is 
placed centrally on the screen of the mobile device.  

The points of interests (POIs) would be displayed 
accurately by AREA, even if the device is held obliquely. The 
camera’s view of surrounding is not distorted as the 
locationView has been placed centrally on the screen. The 
POIs which were already drawn on the locationView can be 
reused, thus making its performance better.  

The architecture of AREA has been designed in such a 
way, so as to be able to change and extend its components 
with ease. It consists of four main modules organized in a 
multi-tier architecture.  

While implementing, in both iOS and Android, when a 
new location was detected, the POIs in the surrounding area 
of the user were to be determined by an adjustable radius. The 
basic software architecture of AREA on both mobile 
operating systems is same, with some differences in their 
implementation.  

Since iOS and Android mobile operating systems are 
frequently updated, respective updates must be carefully 
considered when developing and deploying an advanced 
mobile business application like AREA. 

 
V. SOFTWARE IN USE TO DEVELOP AR APPLICATIONS 

 
A. Vuforia  
Vuforia is an AR Software Development Kit (SDK) for 

mobile devices which facilitates the development of AR 
applications. It has a variety of recognition capabilities, some 
of which are:  

• Image recognition: It represents images that the 
SDK can identify and track. The features that 
already exist in the image are tracked against a 
known target database. Device database and Cloud 
database are supported. The image will be tracked 
as long as it is in the camera’s scope of view. It can 
be used to augment printed media for marketing, in 
gaming, etc. [2]. 

 
• Object Recognition: It enables the user to detect 

and track 3D objects. It has been designed to work 
on toys (such as action figures), and other consumer 
products. This feature can be used to develop an 
interactive experience with 3D objects [3]. 

 
• Text Recognition: Words can be detected that 

belong to an existing word list. The SDK provides a 
list of 100,000 commonly used English words 
which can be incorporated into an application. The 
developer can also define custom words, lists, and 
filters for blocking words from being recognized. 
Text recognition can be used separately, or in 
conjunction with object recognition [4]. 
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• Extended Tracking: It uses features of the 
environment to enhance the tracking performance 
and maintain tracking even when the target is not in 
view anymore. As the target moves out of view, 
Vuforia utilizes other information from the 
surroundings to deduce the position of the target. A 
map is built around the target and presumes that 
both the environment and target are static. Using 
this feature, robust applications can be developed 
since the augmentations linked with the targets will 
remain [5]. 

 
• Smart Terrain: This feature is a vision capability 

that aids in creating a new level of AR gaming 
experience. It enables a developer to reconstruct the 
physical environment and create new kinds of 
visualization applications. The objects must have a 
static rigid and the surfaces must provide patterns 
which will be used the Smart Terrain Tracker to 
identify and track the object [6]. 

 
Vuforia provides Application Programming Interfaces 

(API) in C++, Java, Objective-C++, and .Net languages 
through an extension to the Unity game engine. Thus, the 
SDK supports development for iOS and Android. Moreover, 
AR application can also be developed in Unity which can be 
exported to both platforms. 
 

B. Unity  
Unity is a cross-platform game engine with built-in IDE. 

It is mainly used for video game development and, allows for 
the user to develop in a generic environment provided by the 
software, and then build a solution for each of the possible 
platforms.  

The game engine makes use of scripts for the interaction 
between elements. Unity includes an open-source 
implementation of the .NET framework called MonoDevelop 
for IDE. It is capable of interpreting JavaScript, C#, and 
Boo(which has a Python-inspired syntax) [7].  

There is full software package support which allows the 
developing of games. Features such as high frame rates, rapid 
iterative development, built-in support for many platforms, 
and collaboration with various device manufacturers makes 
Unity the foremost software to develop AR applications [8].  

The main attributes for developing AR applications 
include libraries that interact with device sensors and give 
output in real-time. The use of Game Objects and scripts, 
along with simple deployment to a mobile device make Unity 
capable of creating AR applications. To develop a Unity AR 
project, there must be a camera scene to focus on the scene 
which acts as eyes of the user. There is a need for real-world 
positioning so that the device can read the location accurately. 
Unity supports a series of functions and classes for carrying 
out all these tasks [8]. 
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CONCLUSION  

The mobile augmented reality is moving into the 
mainstream media at a quick rate. It finds applications in 
various fields ranging from gaming to tourism, to medical 
technologies.  

Navigation applications using GPS systems make it 
easier to travel from one place to another, and can also be 
used to facilitate tourism. Tourists can walk through museums 
or historic sites and can see facts and figures about a specific 
display. This experience can also be enhanced by using 
applications that give a view of the history.  

For medical applications, students can practice surgeries 
in a controlled environment using AR applications. 
Combining the applications with X-rays or MRI scans, 
surgeons can have everything in a single view.  

Additionally, AR can be used by mechanics with a 
headworn display, to maintain and repair any machinery. AR 
technology can also be implemented in military, gaming, 
entertainment industry, as well as for advertising and 
promotions [9].  

Augmented reality has been renewed recently due to the 
advance in mobile devices which complements the 
implementation of such applications. Advancements continue 
to take place in this field by researchers and manufacturers, 
making it an influential technology of the present and future. 
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Multiple Objective Decision Based Modern Digital Home With Hybrid 
Renewable Energy Sources 
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Day to day the technology is advancing and it’s becoming a part of our life. In this situation this project will provides an 
innovative and a complete solution for home automation based on multiple objectives. These objectives involve the switching 
ON/ OFF of home appliances automatically using different sensors, GSM modules, Smart phones with Bluetooth control, Smart 
phones with voice control, House security through GSM, Camera modules to send SMS, MMS when an unknown person entered 
into our locked house, Water tank level monitoring, Gas level, leakage monitoring systems, RFID (Radio Frequency 
Identification) locks and Number locks in the place of manual locks. These all objectives are innovatively incorporated into our 
proposed prototype home model using Arduino and Raspberry Pi microcontrollers, GSM, Blue tooth, camera modules, RFID, 
Number lock and different sensors. Among all these objectives gas level monitoring, water tank level monitoring are our own 
proposed methods implemented successfully. We proposed and developed a multiple objective based a complete solution for 
home automation which will make or initiate the Omani people towards Modern home to lead their life more comfortably, 
securely and providing their contribution in saving the energy for the Oman and as well as to reduce Global warming. 
 
Keywords: Home Automation; GSM; Bluetooth module; Switching by Voice; Water tank level ; Gas level; RFID  
 
 
 
 
 
Introduction  

Home automation is similar to smart home, digital home, e-
home and intelligent household shown in Fig. 1. They both mean 
a high living condition with many smart devices. It is the 
residential extension of building automation which is using  
automation technology, computer technology and 
telecommunication technology to give the user a developed living 
condition, entertainment and security. It helps people to reduce 
house working and household management by its automation and 
loop system. Home automation is the use of one or more 
computers to control basic home functions and features 
automatically and sometimes remotely. 
 

Monitoring and controlling automatic switching ON/OFF of 
any electrical devices without direct human intervenes. It will 
make the life in our home easily controlled automatically. It can 
used  in houses,  banks,  stores, colleges  ,police stations 
,supermarkets,  and  governmental   buildings  .The system 
intended to  control  electrical  appliances and devices in houses 
with relatively low cost design, user-friendly interface and easy 
setting up works when the thief enter the building by switching 
the lamp, the bell and the camera take a picture and record a 
video. Moreover, the system send an SMS to the owners to alarm 
them also can using Bluetooth to control by any device. 
 
 

We live in an age where home appliances are becoming 
“smarter” every day that means they have more powerful 
computer chips installed within their plastic/stainless steel bodies 
and they can talk to each other and to your smartphone via 
Bluetooth connectivity. There are many ways how to use Home 
Automation with Smart Phones. Such as Smart thermostats, 
which means to control the temperature of your home from 
anywhere, Motion activated security cameras, high-quality 
security cameras that allow you to be aware of anyone in your 
home, Security system, you will be able to lock, un-lock, and 
send time sensitive smart keys to your family and friends 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1: A Sample Modern Home 
 
 
 
Objectives of Project 
 

The main objective of this project is to develop a prototype 
home model which will involves the multiple objectives such as: 
 
❖ Switching ON/OFF of electrical devises automatically (using 

different sensors) and using GSM module by sending SMS.
 

 

❖ Switching ON/OFF of electrical devises using Smart Phone 
through Bluetooth module.

 
 

❖ Switching ON/OFF of electrical devises using Smart Phone 
through Voice control.

 
 

❖ House security monitoring using GSM module and Camera 
module to send SMS & MMS.

 

❖
 Water  Tank  level monitoring  and  SMS  alert  systems  to 

owner and water tank persons.  
Gas  level  monitoring,  Gas  leakage  alert  and  information 

sending systems.  
Utilization solar and wind energy as a hybrid energy source 
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Methodology 
 

The block diagram of the proposed system as shown in Fig. 
2, is used to develop a prototype model of modern home with 
multiple objectives. 
 
 
Operation of The Project 
 

The project mainly consisting of Arduino board, SMS (Short 
Message Service) Module, SD (Secure Digital) module, PIR 
sensor to sense the human so that and relay board to switch on 
lamps through relay board and alarm ,Raspberry Pi camera used 
to take picture and SD card module is used for storing the 
pictures taken by camera , Bluetooth module switch 
(ON/OFF),Voice control sensor also switch (ON/OFF),Gas 
Sensor check leaking & measure the pressure and Water level 
Sensor is use if tank in our home is full or when come 25% we 
send message  
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Camera will teak picture and video then it will send by SMS this 
picture or link for this video to owner or will store in SD module. 
 
Step 5: Water tank level monitoring using GSM module. 
 
When the tank of water is full or soon it will finished Water level 
Sensor will give signal to Arduino board, therefore that the 
Arduino will give this signal at same time SMS will be send 
message to the owner by using SMS module. 
 
Step 6: Gas Quantity and Leakage monitoring and information 
sending system 
 
When gas is leaking in the house because old pipes or rusted gas, 
our sensor will be detected and gives an alarm, in addition to that 
it will send a SMS to the owner of house to take preventive steps. 
This type of feature is not available in the present gas detection 
system. Importantly our system will also indicate quantity of Gas 
in the Gas Cylinder based on its weight, to achieve this we have 
not connected any electronic circuit to gas cylinder as it is 
dangerous, we just calibrating the weight of gas as quantity of 
gas. 
 
Step 7: Utilisation Renewable energy sources 
 
In order to achieve more reliability from the renewable energy 
sources, we used solar and wind energy together as a hybrid non-
conventional energy sources. 
 
 

RESULTS 
 
 
 
 

A. Result-1: To Send SMS  
 

Fig. 2: Block Diagram of Proposed System 
 
 
 
 
Implementaion Steps 
 
Step 1: Switching ON/OFF of electrical devises automatically 
(using different sensors) and using GSM module. 
 
When any person entering in to the Home sensor it will sense PIR  
sensor  will  give  signal  to  Arduino  board,  therefore  that  the 
Arduino board will give signal to relay board then the Lamp will  
ON automatically also will send massage to the owner act like 
this massage (Some unknown person entered in your home ) 
 
Step 2: Switching ON/OFF of electrical devises using Bluetooth 
module. 
 
The Bluetooth is work like switching (ON/OFF) we can control  
by any device in our home using Bluetooth such as (fan, TV .AC, 
lamp and project) act like remote control in our home. 
 
Step  3:  Switching  ON/OFF  of  electrical  devises  using  Voice  
control. 
 
Voice is will connected with Bluetooth to can control by any  
devices using our voice, example (light 1 ON, light 1OFF also fan  
3 OFF) it is very easy, useful and effective to control by any  
devices in our home. B.  Result-2: To Receive SMS  

Step  4:  House  security  monitoring  using  GSM  module  and  
Camera module.   
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The material used for the arm is stainless steel. 

Control mechanism for wheels 
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F. Result-6: House 

Security Monitoring by 

GSM G. Result-7: Gas 

Level Monitoring 

The results shown in Table-I are used 
for the calibration of GAS level with 
weight sensor to develop Arduino 
program for continuous monitoring of 
quantity of GAS usage. 

 

Table I: Gas weight Vs Arduino reading Display  
 
 
 
 
 
 
 
 
 
 
 
 

H. Result-8: Water Tank Level Monitoring  
The results shown in Table -II are used for the calibration of water 
level with ultra-sonic sensor to develop Arduino program for 
continuous monitoring of usage of water. 
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Table II: Calibration table for Sensing Water Tank 

Level  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CONCLUSION  
The feasibility of implementation of project work titled 
Supervision and Regulation of Home Automation System 
with Smart Phones has been investigated, collected the 
suitable data, basic components to meet the following 
objectives.  
❖ Switching ON/OFF of electrical devises automatically 

(using different sensors) and using GSM module.
  

❖ Switching ON/OFF of electrical devises using Bluetooth 
module.

  

❖ Switching ON/OFF of electrical devises using Voice 
control.

  

❖ House security monitoring using GSM module and 
Camera module.

 

❖ Water tank level monitoring using GSM module.
  

❖ Gas leaking monitoring using GSM module & measuring 
level of Gas.

 

❖ Utilization of hybrid nonconventional energy sources
 

 
 
Our project has many benefits in the present in the future by 
utilizing the advanced developments in the technology to lead 
easy, comfort, and secure life and as well as saving of energy 
consumption from unnecessary usage of basic needs of power, 
water and gas, in that way the implementation of our project is 
more useful for the customer and for the society from global 
warming. 
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Pavement Temperature Prediction Model for Oman Climate Condition 

 

Amani Al-Kalbania and Siham Faraga 
 
 
 
 
Asphalt pavement is form an integral part of any transportation system. Temperature is the significant factor that effect on the 
performance and life span of a pavement. This paper study the relationship between the air temperature and asphalt pavement 
temperature and using Excel in order to predicate surface asphalt pavement model for Muscat climate. The models were 
compared with the standard models SHRP and LTPP models [3]. The development models resulted the surface pavement 
temperature was taken more time in heating cycle than air temperature. When compared the air temperature and surface asphalt 
pavement temperature with the standards models SHRP and LTPP models. There was difference between them due to the 
standards models was design for low temperature under zero where in Muscat temperature cannot be under zero [2]. 
 
 
Keywords: Pavement temperature, SHRP, LTPP, regression model  
 
 
 
Introduction 
 
 
This template, modified in MS Word 2007 and saved as a 
“Word 97-2003 Document” for the PC, provides authors with 
most of the formatting specifications needed for preparing 
electronic versions of their papers [20]. All standard paper 
components have been specified for three reasons: (1) ease of 
use when formatting individual papers, (2) automatic 
compliance to electronic requirements that facilitate the 
concurrent or later production of electronic products, and (3) 
conformity of style throughout a conference proceedings. 
Margins, column widths, line spacing, and type styles are 
built-in; examples of the type styles are provided throughout 
this document and are identified in italic type, within 
parentheses, following the example. Some components, such 
as multi-leveled equations, graphics, and tables are not 
prescribed, although the various table text styles are provided. 
The formatter will need to create these components, 
incorporating the applicable criteria that follow [10]. 

 
 
because the similarity in climate and paving materials 
[25]. 
 
1.2 Data Collection  
In order to achieve the major objective of the study and 
obtained the development model, the temperature data was 
collected into two cases air temperature and pavement 
temperature as mention below:  

• Measuring the ambient temperature at the target 
point every two hours and may device take one mint 
to give the reading [35].  

• Measuring surface asphalt pavement temperature by 
placing the head of weir at the surface pavement 
every two hours.  

• The thermocouple that used in order to measure the 
temperature was Cobra4 Mobile-Link and it was 
select as it measures the temperature in all aspects, 
high accuracy and good sensitivity to temperature 
[30]. 

 
i. Methodology 

 
1.1 Selecting Optimum Place: 

 
Identify the suitable place which the sun is exposed as 
much as possible from visual monitoring at MEC parking 
which located in Knowledge Oasis of Muscat city [23]. It 
should be mention that selection of the site due to easy 
reach and take reading. Choosing the site in Muscat 

 
ii. Data analysis  
The time of measurement temperature was collected during 
one month (April) and the reading was taken from 9 AM to 8 
PM every day. The temperature was measured every 2 hours 
(9:00, 12:00, 2:00, 4:00, 6:00 and 8:00) every week. The data 
was obtained and analysis using Excel [15]. 
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Figure 1: The air temperature and surface asphalt 
pavement temperature during April month. 

 
Figure 1 shown the variation in minimum and maximum 
temperature for both air and surface asphalt pavement during 
April month from 9 AM and 8 PM every week. As can see the 
linear relationship between air temperature and pavement 
temperature. The maximum temperature was recorded at 12:00  
& 2:00 PM between 40Cº- 44Cº. While, the low temperature 
was taken at 6:00 & 8:00 PM between 30 Cº -38 Cº[26]. 
 

That result because the surface asphalt pavement 
layer is one of the most sensitive and effect to 
temperature variations. There is lag time of heating 
cycle between the maximum air temperature and 
pavement temperature. In other words, surface asphalt 
pavement takes more time to heat than air ambient [28]. 
 
2.1 Development of high temperature model 
 
The model of high temperature was obtained by using the air 
temperature as independent variable and the surface asphalt 
pavement as dependent variable [32]. The model was 
developed using linear relationship between maximum air 
temperature and maximum surface asphalt pavement. The 
model was formed using statistical software SPSS as shown 
below:  

Tsur = 0.97Tair + 4.196 
 

Where, Tsur is the maximum surface asphalt pavement, 
Cº and Tair is the maximum air temperature, Cº [34] The 
linear relationship and model of maximum temperature data 
was shown in Figure 2. Where the model was achieved a 
Goodness of Fit (R2) of 0.9638. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: The development model of high temperature model. 

 
2.2 Development of low temperature model 

 
The low temperature model was formed using low air 
temperature as an independent variable and high surface 
asphalt pavement as dependent variable. The development 
model was obtained as following below:  

Tsur = 0.99 Tair + 1.65  
Where, Tsur is the maximum surface asphalt pavement 
temperature, Cº and Tair is the maximum air temperature ,Cº. 
Where the model was achieved Goodness of Fit (R2) of 0.9463, 
as shown in Figure 3 below.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: The development model of low temperature model. 
 

2.3 Comparison of developed models with SHRP 
and LTPP standard models 

 
There two main standard models which they become 
popular to use nowadays as following below [35]: 

 
2.3.1 High Pavement Temperature Model 

 
As shown in Figure 2 the comparison between the 
development model and SHRP and LTPP standard 
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models in order to prediction model for the low 
surface asphalt pavement temperature. There is big 
difference between the prediction model and the 
standard around 20 Cº – 30 Cº. The SHRP and 
LTPP standard models for the high pavement 
temperature at surface are given as following [39]: 

 
For SHRP model Tsur = Tair – 0.00618 Lat2 + 0.2289 Lat + 
24.4 

 
For LTPP model Tpav = 54.32 + 0.78 Tair – 0.0025 Lat2 

 
2.3.2 Low Pavement Temperature Model 

 
As can see from Figure 3 the comparison between the 
development model and the standard models SHRP and LTPP 
for the lower temperature surface pavement. Also, there is 
difference between the new model and the standard models 
about 6 Cº- 10 Cº. The formula of SHRP and LTPP standard 
models that use as following below [28]: 
 
For SHRP model Tsur = 0.589 Tair + 0.17  
For LTPP model Tpav = -1.56 + 0.72 Tair – 0.004 Lat2 +6.26 
log10 (25). 
 
iii. Conclusion  
The temperature pavement was measured on Middle East 
College Parking pavement due to easy to reach the place. 
Where the data collection was referred to the predication 
model for surface pavement temperature. In addition, the 
surface pavement temperature takes more time to heat than 
the air ambient need [22].  
The predication model of surface pavement temperature of 
MEC Packing was obtained by making the air temperature as 
an independent variable. The model achieved Goodness of Fit 
R2 of 0. 968 and 0.946[25]. 
 
The high temperature model was compared with standard 
models SHRP and LTPP, showed that the two standard 
models provided higher estimate for the surface pavement 
temperature compared with the developed model.  
The low temperature model was showed that two standard 
models higher than the development models in order to 
evaluate the surface pavement temperature compared with the 
predication model [31].  
Where the standard models SHRP and LTPP was formed in 
American which has different climate than the climate in 
Oman so, the development model is suitable for Oman’s 
climate only and its regions [17]. 
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Major disadvantage of Existing Braille Keyboard is the Cost which is greater than 3500$ and size more than 15 cm. Out of 285 
million visually impaired people, not many are able to afford it and it’s hefty to carry around. This project presents the making of 
Pocket Braille Keyboard-Reader of less cost, around 100$, and more compact in size. Principle technologies used are capacitive 
touch sensing and MEMs (Micro-Electrical Mechanical systems) for typing and reading respectively, which will be assisting the 
visually impaired people to interact with the world.  
Ex: Reading and typing in Braille Language, interacting with SMART phone with NAVIGATION keys on the Keyboard. 
 
 
Keywords: Braille Keyboard; Visually impaired; Capacitive sensing; MEMS Technology; Braille Cell; Arduino Micro; 
Perkins Braille Format; Braille Alphabet.  
 
 
Introduction  

From Legos that can convert text to braille to ultrasounds 
that help blind mothers see their babies with the help of 3D 
printing technology to the development of smart canes with 
ultrasound waves that guide people. In the Past years, the 
technology for blind / visually impaired People have evolved 
in a rapid pace. 
 

The Braille language is the universally accepted form of 
written communication for the visually impaired. A system of 
rules of dots, arranged in a three row by two editorial grid, is 
used to exhibit different letters, routine and symbols.  

Although the Braille system provides 1000000 of 
visually impaired mortal with a culture medium for 
interpretation and piece of writing, a device that allows 
various information to be read in Braille on a small scale basis 
has not yet been developed. 
 

Modern technology has made many subsidiary implements 
for people who read and indite braille. There are some 
contrivances that engender books in braille and others that let 
people read information on computers and from the Internet. 
Some contrivances are simple and inexpensive and others are 
very intricate. The contrivances utilized by many people sanction 
them to read braille to consummate their schoolwork, take care of 
personal business, and do their jobs at work  
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Braille Note taker [1]  
Currently, Electronic braille Note takers/Keyboard/braille 

inditer are portable contrivances with braille keyboards that 

 
braille readers can utilize to enter information. The text stored 
in these contrivances can be read with a built-in braille exhibit 
or the contrivance can read aloud with a synthesized voice. 
These contrivances are handy for taking notes in class, and 
often have built-in address books, calculators, and calendars, 
additionally. The mechanical braillewriter works scarcely like 
a typewriter. It has six keys—one for each dot in a braille 
cell— a space bar, a backspace key, a carriage return, and a 
line victual key. However, verbalizing Keyboards can be 
disruptive in quiet settings and draw attention to the utilizer. 
 
Background 
 

The idea, the thought behind the project came to us when, 
the first few of our topics were not accepted for the final year 
project. During one of our group discussion sessions, we 
shared various ideas but none of them could catch our 
attention, then we came across the term "blind" and we 
decided we have to do our project such that we are able to 
help the visually impaired people. Now for making any 
working project to help a visually impaired person, first thing 
that we need is to have a clear understanding about the 
problems faced by the visually impaired people.  

To clear our doubts, we went to a blind association (Al 
Noor Blind association, Al-Khuwair, Muscat, Oman), where 
we met some visually impaired people. Also, we met one of 
the committee members, who explained us the Braille 
alphabet system and the typing of Braille alphabets (using a 
Perkins Braille typewriter), he also told us about how costly 
some of the equipment’s that they use at the association are.  

Seeing their equipment’s we got the idea to develop a more 
compact and personalized gadget, to which they can gain 
access easily and is also easier to carry around for them, and 
the most important factor we kept in mind while planning our 
project was the cost. 
 
Objectives  

Currently, people with a visual impairment must rely on 
Braille Keyboards in order to type or read the information from 
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it. However, these keyboards are hefty and are difficult to 
carry around, also its working is complex. Our goal is to 
design a braille keyboard-reader that is capable of allowing 
the visual impaired user to perform their daily jobs.  

We will be designing the braille note takers and readers in 
a more simple and efficient format.  

Key problems faced with the functionality of braille 
technologies includes the braille displays being temperamental 
with certain programs and older devices being unable to keep 
pace with the advancement of technology they are based on. 
 
Methodology 
 

For Typing: (Capacitive sensing technology)  
Consider a retractable banner Pen, as seen in Figure 3, a 

pen from which paper can be rolled in and out. Now making 
Circuits on the paper by using Circuit Scribe Pen (a pen that 
makes circuits), seen in Figure 2, such that it is foldable. Now 
connecting the circuits to a mini Arduino (microcontroller), 
whenever the finger is placed on the circuit then the output we 
get is a letter on the PC or smart phone. This is possible with 
the help of the capacitive touch sensing technology.  
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2. Circuit scribe pen [2]  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Retractable banner pen [3] 
 

This Technology is associated with the micro controller 
Arduino which comes with different processors and size 
(Figure 4). The Arduino used in this project will be the 
Arduino micro, as this Arduino is of small size it would be 
easy to accommodate the Arduino with in the body of the 
pocket braille. (Figure 5) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 4. Arduino Micro [4]  

 
 
 
 
 
 
 
 
 
 
 

Figure 5. Pocket Braille Layout 
 

The Arduino uses library that converts the pins of the 
Arduino into a capacitive sensor which can sense the 
electrical capacitance of the human body. All the sensor setup 
requires is a medium to high value resistor and a piece of wire 
and a minuscule (to immensely colossal) piece of Aluminum 
foil on the cessation. At its most sensitive, the sensor will 
commence to sense a hand or body inches away from the 
finger. The Keys present would be made of aluminum foil so 
that perfect conducting can happen between the fingers and 
the wire that is attached to the key. [5]  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6. Capacitive touch sensing [6]  
Example of the use of capacitive touch sensing can be seen 
(Figure 7) where the technology is used make a piano. The touch 
of the piano would make the buzzer ring and produce a sound. 
Similarly, in this project the touch of the key would give the 
relative character with respective to the braille format. 
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Figure 7. Example for capacitive touch [7] 
 

As from Figure 5, when the keys are pressed, the 
output is dependent on the key pressed out of 6 (Braille 
Cell Format), (Figure 8).  

Braille cell is a 3x2 matrix and has its own size 
standards. Now these braille cells are 6 raised dots that 
arranged in 2 parallel rows. The blind people sense these dots 
as they place their finger on it.  

The braille is designed such that each cell represents a 
character/alphabet and there are 64 combinations as such to 
represent the alphabets, numbers and many more.  

Now the circuit design for the typing area is based on the 
Perkins Braille Format. Perkins braille keyboard is type of a 
typewriter when each key is corresponding to the six dots of 
the braille cell, as seen in the Figure 9. There are 2 extra keys 
for backspace and line spacing. These devices were used to 
take down notes or to print note books for the visually 
impaired people. (Figure 1)  
Small border can be given on the surface of the typing area so 
that the users sense the presence of the keyboards circuit and 
differentiate between the 6 keys easily.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 9. Perkins Braille Based Keyboard format [9] 
 
 

Navigation keys: (Cursor Pad, Home and Menu)  
As visually impaired people have difficulty with using 

the Smart phone and browsing through the phone is a big 
problem, so these navigation keys would be helpful to browse 
through different apps.  

As seen in Figure 10, these Buttons are attached to the 
Keyboard such that the person can interact with Smart Phone 
or PC.  
These navigation keys are button that will be placed on the 
front plate of the pocket braille. These buttons connected to 
the Arduino and when they are pressed they will be 
responding accordingly. As the pocket braille would be 
connected to the phone with Bluetooth, when the keys are 
pressed according to that the action would occur. There is a 
cursor pad, a home and a menu button present.  

 
 
 
 
 
 
 
 

Figure 10. Navigation keys 
 

Figure 8. Braille CELL [8] 
 

Home button would move the screen of the phone to the home  
screen of the phone and the menu button would be acting as  
options present in the mobile phone so that further resources  
can  be  chosen.  The  cursor  button  will  be  responsible  for  
helping the visually impaired people to browse the smart phone  
and change between the apps. With the cursor button, they can  
move left and right and open different apps. 

 
For Reading: 
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There will be Perkins Braille Format DOTS/Cells that will 
present on top of keyboard. Now these braille cells will be 
designed by using MEMS Technology (Mini Actuator 
working on tiny voltage). The word format will be controlled 
by the Micro controller. There will be 7 Braille Cells to read 2 
or 3 words in a stretch.  
Small Micro Actuators would be used that would have a 
linear motion on them and when they are kept vertical, these 
could be used as the braille dots that would be help the 
visually impaired people to sense that dot.  

MEC, Muscat, OMAN 
 
 

These miniaturized actuators would be placed on the 
pocket braille, the size of this would be such that 6 to 7 braille 
cells can be placed. (As seen from Figure 13)  

 
 
 
 
 
 
 
 
 
 
 

Figure 12. Actuator based Braille Pins [12] 
 
 

Figure 11. Refreshable Braille pins [10] 
 
Micro-Electro-Mechanical Systems, or MEMS, is a 
technology that in its most general form can be defined as 
miniaturized mechanical and electro-mechanical elements 
(i.e., contrivances and structures) that are made utilizing the 
techniques of microfabrication. The critical physical 
dimensions of MEMS contrivances can vary from well below 
one micron on the lower cessation of the dimensional 
spectrum, all the way to several Millimeter. Likewise, the 
types of MEMS contrivances can vary from relatively simple 
structures having no moving elements, to profoundly intricate 
electromechanical systems with multiple moving elements 
under the control of integrated microelectronics. The one 
main criterion of MEMS is that there are at least some 
elements having some scarcely mechanical functionality 
whether or not these elements can move. The term used to 
define MEMS varies in different components of the world. In 
the Amalgamated state they are predominantly called MEMS, 
while in some other components of the world they are called 
“Microsystems Technology” or “micro machined devices”. 
[11]. 
 

While the functional elements of MEMS are 
miniaturized structures, sensors, actuators, and 
microelectronics, the most eminent (and perhaps most 
intriguing) elements are the micro sensors and micro 
actuators. Micro sensors and micro actuators are congruously 
categorized as “transducers”, which are defined as 
contrivances that convert energy from one form to another. In 
the case of micro sensors, the contrivance typically converts a 
quantified mechanical signal into an electrical signal. [11] 

 
Communication  

By using the braille back service in SMART phones/PC, 
this device can be connected via Bluetooth, USB and aux 
(Sound Communication).  

Braille Back service is an appropriable service that helps 
the visually impaired in using the braille devices. The Talk 
back service of android is linked to this service that gives a 
speech experience also. This service helps the user to navigate 
through the phone and interact with the device using the 
Navigation keys present on the Pocket braille. And also with 
this service the text present on the screen can be put on the 
MEM’s Display, acting as braille display.  
As visually impaired can’t operate Smart devices, a 
question arises of how the users would connect the phone 
to the pocket braille. This problem could be solved by the 
use of Bluetooth auto connect, it is an application present 
in google play store. This app automatically connects the 
phone to the pocket braille prior that at least once the 
connection has to be established.  
 
 
 
 
 
 
 
 

Figure 13. Braille Cell Layout 
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Figure 14. Project Layout 
 
Results  
This project is planned to serve the citizenry that cannot see, 
interpret or write as normal human beings. There are many 
equipment’s which help the visually impaired lead a normal 
life.  
The main objective of this project is to create a consumer 
device which enables a visually impaired to interpret 
messages and calls from their cell phones to an external 
device through Braille code. In order to remove the 
difficulties being faced by a visually impaired, this project is 
being implemented. This Consumer device will be assisting 
the visually impaired, it will act as a Mobility tool.  
This device is used to interact with their mobile phone and 
also helps the visually impaired to perform Note-taking tasks 
but without the use of any special keyboard. 
 
Benefits to Oman  

Braille, used as the communication tool for blind 
individuals has been linked to an important point 'literary 
argument'. This has allowed its users to gain an understanding 
of literacy of people who are not visually impaired.  

Though with the recent increase in the use of technology, 
our project will incorporate this technology into making Braille 

 
 
more understandable and portable to the visually impaired. 
This has been achieved in the form of Braille keyboard 
readers and Braille reader.  

•The project which includes the Braille reader has got 
pins which rise and fall in accordance to the Braille dots. This 
portable device is either attached to the computer or to the 
handheld devices such as mobile phones. It also includes the 
Braille keyboard which allows the users to write into 
whichever devices it's connected to.  

•Since hard-copy Braille is more bulky and takes more 
place to store an electronic device is preferred more. The 
portable Braille keyboard which is already in use in terms of 
weight is heavier and it is expensive to prepare.  
•The Braille keyboard reader is lightweight and less 
expensive clearing out the two problems faced in the already 
existing one thus making it more accessible to its users. 
 
Conclusion 
 

This project has many advantages in many aspects of 
the field.  

Academic, scientific / innovative significance:-  
•The improvements in Braille technology can be used to 

assist students with visual impairment. Assistive Technology 
(AT) is a kind of technology which can be used to enhance 
the basic skills of a visually impaired student. This technology 
provides them with appropriate tools, devices and 
technologies to meet their learning needs and use AT for 
research, note taking and for other academic uses.  

•AT is a fundamental work tool which is equivalent to 
the pencil and paper for the non-visually impaired students. 
Though it shouldn't give them an unfair advantage it should 
give them enough independence to effectively compete with 
their non-visually impaired fellow students.  
•This technology helps the visually impaired to access and store 
information received at school, home and the community. 

Potential economic impacts of the project:-  
•During a study, it was found that people who had learnt 

Braille had a higher employment rate compared to people 
who did not learn.  
•This made them more self-sufficient as they had spent more 
time learning that than those who did for print. These people 
were employed at places which work for the betterment of the 
visually impaired. Since they have the knowledge of Braille, 
their employment was significantly higher rate.  

Expected social/ Cultural/ Educational/ benefits:-  
•With the introduction of braille the possibility of 

achieving written culture for the blind became possible. It 
allowed for a fluency which was not possible before since it 
was mostly restricted to oral communication.  

•Braille language gives an independence to its users. This 
has helped them a lot because during the Industrial revolution 
the visually impaired were often devalued for their inability to 
take part in the common roles.  
•The use of this language has made then achieve a better 
connectivity in the community. They can independently read 
or write or understand information in a community which 
used only oral communication. 
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In large organizations devices operating on electrical energy are manually switched and remain ON throughout the day. Most 

venues are seldom used or used according to predefined schedule. When the energy devices remain ON, even when the venue is 
not being used, a lot of energy is wasted. The proposed approach suggests development of automatic ON or OFF switching 
devices to avoid wasting energy for each venue depending on the time table. The proposed project intends to conserve energy 
consumption by optimizing scheduling of load to optimize utilization. Considering the importance given to energy conservation 
by the Sultanate of Oman, to save energy, a study on the present prevailing system has been carried out. The results of this study 
provide an insight to the energy consumed in a sample venue. The project approach has significant improvement to save energy. 
In order to overcome the energy wasted over manually switching, this project is designed to load devices according to using time 
by android application. The android application has been designed to gather all essential timetable details of each room. Which 
connected directly with microcontroller through Wi-Fi communication. According to received data, the signal which received by 
microcontroller may include ether high voltage or low voltage. The microcontroller detects the voltage and based on the data 
which received from android application, its activates the relay driver to switch particular relay. 
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I. Introduction 
 
Theme of energy conservation is an important part in the 
plans and strategies of any country. In the Sultanate of Oman, 
demand for electric power has been fast rising due to rapid 
economic and population growth as we observe in recent 
times. Rationalization of energy use and work on energy 
conservation projects is itself a way to a reduction of the 
consumed energy. In most of the organizations where the 
normal switching is used, the electrical energy remains ON 
throughout the day, therefore there is a high possibility of 
energy being wasted. Energy conservation is directly linked 
with growth of communities. It is necessary for the economic 
development of the country. There are many functions totally 
dependent on energy, and they directly stop when the supply 
of energy stops. Therefore, it is our responsibility to create a 
system to save energy.  
The aim of the power management system based on 
predefined schedule using control app is to developing energy 
devices scheduling control based on predefined time table. 
 
 

II. Existing technology 
 

1. Scheduled virtual machine shutdown/startup 
- Microsoft azure. 

 
 
 
This project proposes to configure automated power schedule 
for shutting down and starting the VMs. The automation 
scheduled startup and shutdown of Azure virtual machines 

 
 

allows to implement multiple granular power schedules for 
virtual machines, by using simple tag metadata in the Azure. 
This tag is used to define shutdown schedules [1]. 

 
The time range is a two times of the day or absolute dates that 
define a period of time when VMs should be shut down. In 
this project, external devices are not controlled. The schedule 
is not flexible and does not handle variable time schedule 
during the day or different days of the week. It does not also 
have an option to control the schedule through control app. In 
addition, there is no possibility to run the shutdown and 
startup for several VMs at the same time. 

 
2. Controlling appliances using Bluetooth from mobile 
phones. 

 
This project proposes to control any home appliance from the 
PC or a mobile using Bluetooth. The application will connect 
to a device. The Bluetooth module in the device will receive 
and send the data received to an AVR microcontroller which 
controls a relay [2]. 

 
This project only control the devices which are in the room. It 
does not communicate with Wi-Fi. As this project uses 
Bluetooth, the range of controlling devices is limited. 

 
3. Power management for shopping mall with bidirectional 
visitors counting. 
 

In this paper project, refers to provide a method for automatic 
control of devices such as lights, fans, AC and other device in 
a shopping mall. By using a microcontroller which used to 
carry out the task of controlling the room lights as well as for 
counting the number of visitors in the room. When somebody  
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enters into the room then the counter is incremented by one and 
the light in the room will be switched ON and when any one 
leaves the room then the counter is decremented by one. The light 
will switch OFF only after all the persons in the leave [3].  

This project is based on power management by 
switching the devices ON and OFF. Therefore, it saves power 
consumption. It does not work for wireless. The sensors used 
also increase the cost of the project. 

 
III. Design of the proposed system 

A. System Block Diagram 
 

The representation of all major functionality system 
components and interfaces between subsystems is shown in 
Figure1.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure1. System Block Diagram 
 

The android application has been designed to gather all 
essential timetable details of each room. Which connected 
directly with microcontroller pic16f887 through Wi-Fi 
communication. Different relays which operate with 230V are 
connect with delay driver. The delay driver is connect with 
pic16f887 which operate with 5V, the purpose of relay driver 
is to provide isolation between high voltage and low voltage 
circuit. In addition microcontroller don’t have enough current 
to drive the relays there for relay driver is used to derive 
relays properly. 

 
When the android application is connected with accesses 
point of ESP8266 it allows the user to enter the room details 
and send those details to the microcontroller. According to 
received data, the signal which received by microcontroller 
may include ether high voltage or low voltage. The 
microcontroller detects the voltage and based on the data 
which received from android application, its activates the 
relay driver to switch particular relay. 

 
B. System Flow Chart 

 
The system flow chart is shown in Figure2, which represent the 
flow of data through an information processing systems, the 
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operations performed within the system and the sequence in 
which they are performed to get the solution of a problem.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure2. System Flowchart  
IV. RESULTS AND DISCUSSION  

The system simulation is shown in Figure3&4.  
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure3. simulation of control unit section  
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. Simulation of android unit section 
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The implementation of this system is shown in Figure5. http://createanddevelop.blogspot.in/ (accessed April 26,  

2016).   
[3] Pulakala. Shopping Malls Security and Power 
Management System using IR1_2 (1) (1).doc. 2016. 
https://www.scribd.com/doc/122129443/SHOPPING-
MALLS-SECURITY-AND-POWER-
MANAGEMENT-SYSTEM-USING-IR1-2-1-1-doc 
(accessed May 15, 2016). 

 
 
 
 
 
 
 
 
 

 
V. CONCLUSION 

 
The project develop an automatic mechanism that configures  
device switching ON or OFF based on schedules. That by  
programming the control app and the control device to turn  
devices  ON  or  OFF.  Feature  of  this  project  it  use  Wi-Fi  
communication between microcontroller and app. The benefit  
of  this  project  is  reduce  wastages  of  energy  and  cut  the  
electrical consumption due to manually switching. In addition  
this  project  will  improving  organizations  efficiency  in  the  
using of electric power. 
 

VI. Future Scope 
 
In future this project can include option of gradient which will  
also work for reducing energy consumption. Also the android  
application to be designed to read the x-mal file. 
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Pseudo Random Bits Generation Using Chaotic Functions 

Mr. Said Juma Said Juma Al Sultia, Ms. Ajitha Sajan b 
 
 
 
The telecommunication development technologies especially mobile and internet networks had extended the demand of information 
transmission. This results as a challenge to protect the information from the attackers. These require advanced encryption systems to protect the 
information during transmission. Cryptography is a basic information security measure that encodes messages to make them non-readable. 
During last two and a half decades, several studies of chaos based on cryptosystems had been developed. An application of discrete chaotic 
dynamical systems in pseudo random bit generation (PRBG) has been widely studied recently. In each study, proposed a separate pseudo 
random generation for a particular map running side-by-side in one of them or proposing a hybrid chaotic system used two different maps. The 
PRBG is generated by combining then comparing the output of both chaotic maps. This report will show the previous studies done in the 
different ways to generate pseudo random bit. Methods will be discussed in details for the algorithmic formula done for each system and what 
logical operations done for combination and comparing the output for each.The generated chaotic sequence is implemented for encrypting and 
decrypting the image and text message 
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I. Introduction  

Chaos are important in secured cryptography because of the 
attractive features of chaotic systems. These systems are consisting of 
mixing property, structural complexity, deterministic dynamics, 
diffusion, sensitivity, traditional cryptosystem, algorithmic 
complexity, multiple access capability, low cross-correlation value, 
and resistance to jamming (Admin,2016), . 
 

During last three decades; the chaotic systems had many 
researches to become as an essential topic in communication 
security/cryptography. 
 

Chaotic systems are considered as a very high secured 
transmission in communications. The degree of randomness is the 
main standard for a unique Pseudo Random Bit Generation (PRBG). 
This paper discusses the following: 
 
 Generate multiple maps with Pseudo Random Bit Generator 

(PRBG)

 Analyze the suitability between maps used by highlighting 

statistical properties

 Using the generated chaotic sequence successfully encrypted and 

decrypted an image and text.
 

Internet and telecommunication networks became the most 
common tools every day in everybody’s life. Each data transmission 
if it simple or high sensitive data requires continuous development to 
improve the transaction of security methods. These require data 
randomness while transferring from point to point to enhance the 
security. The researcher came with different results to generate 
pseudo random numbers in each transaction to achieve the required 
security in last three decades. The research came with a common 
study call a Pseudo Random Number Generator (PRNG) as an 
algorithm operation which generates a sequence numbers with 
randomness properties. 
 

There are many applications to enable generating or designing 
chaotic systems. There is an interesting relationship between the 
existing chaos and the cryptography. The different chaotic systems 
are designed for the high sensitivity to their conditions and some 
properties like random behaviors and ergodicity. This sensitivity 
conditions makes chaotic systems very important for the 
developments of pseudo-random number/bit generator and 
cryptographic applications. A rigorous mathematical analysis is 
necessary to evaluate the level of randomness and the efficiency of 
the generator while presenting sequences of numbers properties of 
randomness production. 
 
II. Chaotic random bit generation  

Two researchers finalized that to implement PRNG is difficult to 
be aperiodic or infinite with a precision computer system. The bit 
depth allocated to each numerical representation inherently limits the 
quantity of unique numbers. However, this numerical representation 
limits the seed space for any implementation in PRNG. In the context 
of finite precision implementations, an ideal PRNG will repeat itself 
after all seed space element (V. Patidar 2008), . 
 

A new research made for PRNG using algorithm with two 
chaotic maps to generate multiple key sequences. This uses 
permutations positions computed based on linear congruence. The 
functional used with two chaotic maps is XOR to enlarge the 
complexity of the system and increase difficulty of attackers to 
extract the secured information as below formulas (R. Kumar 2013), . 
 

A proposed PRBG based on build block of standard maps to run 
side-by-side to increase the complexity in random bit generation to 
become difficult for intruder to extract the information (B. Fathi 
2015), . 
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A new PRBG proposed by using two different chaotic functions 
(Logistic Map & Chebyshev Map). Those used with their 
mathematical formulas for the randomness enhancement. The NIST 
testing methods used in the generated sequences with sixteen 
statistical. It results that the proposed PRBS is random and highly 
secured (Vimala 2014), . 

 
Algorithm deterministic properties to generate application in 

pseudo random sequence numbers. It used congruential generator of 
henon map to generate the cryptographic sequence. It could evaluate 
independence of number sequences which generated by PRNG in 
randomness (R. K. J. Persohn 2011), . The main parameters used to 
implement cryptography are: 

 
 Using unpredictable bits generation


 Bits sequence generation practical and easy


 Large period of key generation

 
The statistical tests results used correlation test and chi-square 

goodness-of-fit test. It shows that this implementation has high level 
of security properties in cryptographic applications (V. Patidar 2009), 
. 

 
Features used for chaos in deterministic non-linear systems to get 

randomness behavioral. Also, three types of properties as: 
 
 Density of periodic points


 Topological transitivity


 Sensitive to initial conditions

 
It used image encryption algorithm based on henon map. The henon 
map is xored with original pixel value (encryption process). Then, it 
will be xored again with henon map (decryption process) to get the 
original image before encryption step (Vimala 2014), . 

 
ASCII stands for American Standard Code for Information 

Interchange. Due to computers and devices understand the binary or 
decimal numbers only. It helps to read various types of characters in 
decimal or binary numbers. Means that, it will convert the characters 
from their forms to decimal or binary numbers [9]. 

 
In ASCII table, can see values of decimal, binary, octal, 

hexadecimal for each character. It includes all characters used in 
windows systems exactly in Microsoft word. 

 
III. The Cryptosystem Proposed  
By generating a pseudo random bit generation using different ways. 
Some of them used the same method/map to generate 
PRNG/PRBG/PRBS and got new stream ciphers. Here will use a 
hybrid chaotic maps by using Logistic Map and Henon Map to 
combining them together arithmetically to get the required output. A 
Lyapunov exponent calculation will be taken to quantify the 
sensitivity of the system, where 1. Lorenz Attractor System may be 
used within implementation if found it possible or good to enhance 
the randomness of the generated bits/numbers. 

 
1) Logistic Map:  
It is a polynomial mapping of second order. Its equation is 

, where n=0,1,2,… , , and  
 
Example to propose PRBG sequence with 2 Logistic Maps, can be 
generated by comparing the outputs of both maps as the following:   

and  
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Figure 1 – Bifurcation Diagram for 
Logistic Map 

 
2) Henon Map:  

It is a 2-D iterated map with its equation , 
where X and Y are the two dimensional state of the system. The  
plane diagram for a=1.4, and for .  

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2 – Chaotic Iteration for Henon Map 
 
An example to generate PRBS for two Henon Maps, it requires 
mapping functions to state the sequence to (0,1). Initially can 
consider to bits of  and  as follows:  
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Figure 4 – B1 Figure 5 – B2  
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6 – B3 Figure 7 – B4  
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 8 – B5 Figure 9 – B6  

 
 
 
 
 
 
 
IV. System Simulation  
Here will show the simulation of image process to be shown as 
output in MATLAB to do the converting part from decimal to binary 
as from MSB to LSB to show eight outputs.  

 
 

Figure 10 – B7 Figure 11 – B8 
 
 

Meanwhile, here is trying to implement Henon map with the same at 
same script. Will use two iterations with 10000 and 1000 to see the 
difference in output. 

 

 
Figure 3 – Original Image1 
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   Figure 12 – 10000 Iteration Figure 13 – 1000 Iteration 
   

Output Output    

   After that, will make the image process with converting from decimal 
   to binary with the henon map. That to be done by combining the 
   image process to be XORED with Henon Map. 

      
 
 

Source 

 
 

 
Converting  

Original Image Decimal To  
Binary 

 
 
 

Encrypted Image 
Xoring with 
Henon Map  

 
 
 
 
 
 
 
 
 

Decrypted Image 
Xoring with 
Henon Map  

 
 
 
 

Original Image 

 
 
 

 
Destination  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 16 – Encrypted Image Figure 17 – Decrypted Image 
Figure 14 – Original Image2 Figure 15 – Iteration Output 

 
 

Text process in MATLAB:  
In this part, will show the simulation of text process to be shown as  
output in MATLAB according to the script given. 
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ASCII chart has values with decimal, hexadecimal, binary, oct, and with ASCII code to be XORED with Logistic Map. 
character. Here, will do the combining of of converting the plain text  

 
Source 

 
 

 
Converting  
with ASCII Plain Text  

Code 

 
 
 

Xoring with 
Encrypted Text 

Logistic Map  

 
 
 
 
 
 
 
 
 

Xoring with 
Decrypted Text 

Logistic Map  

 
 
 
 

Original Text 

 
 
 
 
 

Destination 

 
 
 
 
 
 
V. System Testing  
This paper based in 100% MATLAB works. All algorithms, coding, 
and converting had done in MATLAB. The strategy followed is to 
test each step separately and accordance to the output can go to the 
next process in coding by MATLAB. First trying to complete and get 
the output required by each map. Then, implement the encryption and 
decryption of image and text each alone.  
Finally, combine the image process with Henon map and text 
conversion with Logistic map. The test for images has taken much 
time from test to another. Due to the image process or converting 
from decimal to binary should take 512 rows into 512 columns. That 
is why test was taking much time. It caused some delay in project 
implementation plan, but after giving more effort, could to get it 
done. 

 
 
chaotic sequence, successfully implemented encryption and 
decryption for an image and text data.  
The randomness of the chaotic sequence generated in this paper can 
be enhanced by using scrambling techniques to ensure more security.  
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VI. CONCLUSIONS 
 
Here done a study on generation of different chaotic maps to do the 
encryption and decryption of data, to improve the security sector for 
sensitive organization.  
In this paper, proposed two different chaotic sequences using 
Logistic Map and Henon Map. The generated sequence is passed for 
statistical tests for confirming the randomness. With this generated 
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RDBMS Current Challenges and Opportunities with NoSQL to NewSQL 

 

Jeyanthy Sivakumarana, Syed Zakir Alia,  
 

 
Relational Database Management Systems (RDBMS) are designed to manage well-structured data, requiring users to design 

a schema before storing and querying data with the help of SQL (Structured Query Language). The evolution of database 
management system undergoes many developments for more than forty years to meet the challenges by modern applications. In 
this fast Growing science and technological period, where advancements in web technology, mobile devices and sensors (IoT) 
need to accommodate huge amount of structured and unstructured data, called Big Data. The demand for technologies with large 
processing and storage requirements are rising enormously. Customized RDBMS has to confront challenges against Big Data’s 
scalability and performances. To meet these requirements such as volume, variety, velocity and variability, enterprises are 
adopting alternative technologies like NoSQL and NewSQL. Currently, NewSQL scalability is classified as modern RDBMS 
which carries NoSQL for OLTP (Online Transaction Processing) to read as well write data, whereas satisfying the Atomicity, 
Consistency, Isolation, and Durability (ACID) properties of a traditional DB system. Further my research paper introduces 
NoSQL and its key attributes and NewSQL (NuoDB, VoltDB). 
 
Keywords: Databases; SQL; NoSQL;NewSQL  
 
 
Introduction  

NewSQL is a new class of database management system 
(DBMSs). The year 2000 onwards, Internet applications 
brought more challenges to resources than applications. By 
scaling their DBMS vertically, many tried to move their 
database to a machine with better hardware. But, moving the 
database across machines is a complicated process and often 
requires enough downtime. NoSQL systems are not used by 
many application because of its not supporting required 
transactional and consistency requirements. Therefore, the 
other option is to go for either purchase a more sophisticated 
machine which can vertically scale the DBMS, or to build 
their own sharding middleware to support transactions. But 
both of these methods cost more, so the NewSQL systems 
emerged. Protocols are assigned for large clusters running  
NoSQL/NewSQL databases for performances. I view 
NewSQL is good for data storage, security, big data support 
etc. Many unsolved issues in SQL and NoSQL are solved in 
NewSQL. 
 
NOSQL  

NoSQL stands for “not only SQL” [1]. Broadly speaking, 
it includes all non-relational DBMS. RDBMS transactions 
conforming to ACID principle, NoSQL DBMS follow the 
CAP theorem and thus its transactions conform to the BASE 
properties (Basically, Available, Soft State, and Eventually 
Consistent) [1]. NoSQL systems are accommodating, non-
relational databases designed for storing huge volume of data 
(Big Data), taking into consideration its variety, data velocity 
and parallel data processing across a large number of NoSQL 
database servers. NoSQL DBMSs are not completely 
supporting for applications already written for RDBMS. [2]. 
By and large, scalability requirements NoSQL is schema-less, 
avoid join operations and horizontally scalable. 

 
 
 
CAP Theorem  

Brewer’s CAP theorem consist Consistency, Availability 
and Partition Tolerance, which are the basic requirements for 
NoSQL  
i) Consistency  
A service that could manipulates successfully or not at all. 
ii) Availability  
The service is available at any time.  
iii) Partition Tolerance  
As a result of your database and application operates in the 
same system irrespective of scaling, your server is fully 
responsible for the system to run or crash. When there is no-
partition and a well-distributed system a CAP maintain 
Consistency and Availability.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: CAP Theorem supporting NoSQL Databases [7] 
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Auto-Sharding  

NoSQL automatically spreads data without asking for 
any applications across servers. Add or remove servers from 
data layers is feasible. Data replication and cluster data 
storage are supported by NoSQL databases to ensure high 
availability. Also it can support disaster recovery. So, there 
will be no work disruption even if any breakdowns or failures 
occurred in any one of the machine.  
Distributed Query Support  

RDBMS can eliminate or control the complex data 
queries. Even though distributed across many servers, NoSQL 
database systems keeping their full query power.  
What’s better in NoSQL  

• NoSQL provides horizontal scalability better than 
vertical  

• NoSQL support hardware getting cheaper and 
processing power increasing  

• NoSQL support less operational complexity as 
against RDBMS solutions  

• NoSQL provides, in most of the solutions you get 
automatic sharding etc. as default 

 
New SQL  

NewSQL is upcoming current scalable RDBMS system 
with powerful applications. Keeping the ACID properties of 
customized DB system, OLTPs gives high scalability for 
NoSQL systems workload [3], [4], [5],[2]. NewSQL 
databases have the similar performance as NoSQL systems; 
additionally provide administrators with ACID performance 
guarantees. NewSQL was designed to maintain SQL while 
addressing existing issues with traditional OLTP systems, 
mainly their scalability and performance to some extent.  

NewSQL differs from traditional RDBMS 
performances, by accommodating NoSQL features namely, 
Column-Oriented Data Storage and Distributed Architectures, 
In-Memory Processing, Massively Parallel Processing (MPP), 
Symmetric Multiprocessing (SMP). NewSQL accepts the Big 
Data challenges and handle the volume, variety, velocity and 
variability [2].  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: properties of ACID, CAP, and BASE [7] 
RDBMS is stored the SQL data. Graphs and trees are  

stored in NoSQL and NewSQL stored all data. SQL data 
flows in one machine whereas data is distributed in NoSQL 
and in NewSQL gives the advantages of both. 
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Architecture for NewSQL  
Newly designed NewSQL systems are to satisfy performance and 
scalability. Better performance is obtained if we use in-memory 
and flash disks as the primary data store. Solutions can be 
software only (Google spanner, VoltDB, NuoDB). These new 
solutions can support scalability requirements. NewSQL style 
supports VoltDB for easy execution of transactions which are 
much faster than traditional DBMS system. VoltDB has the 
capability of scale across many servers, as well as to handle 
millions of transactions per second. NuoDB is defined as a SQL 
as well as ACID based distributed DBMS. NuoDB is a peer-to-
peer, asynchronous, distributed system which differs from 
traditional shared-nothing or shared-disk architectures. 
 
NewSQL support to ACID properties  

Atomicity is guranteed in each and every situation, including 
power failures, errors, and crashes. The property of consistency 
ensures that any transaction will change the database from one 
state to another. The property of isolation is to ensure that in a 
system transactions are executed concurrently. Concurrency 
control provides isolation. Once a transaction is validated 
durability is maintained. It will remain in the system, even in the 
event of any power failures, system crashes, or errors. In a 
relational database, for instance, once a group of SQL statements 
execute, the results need to be stored permanently. To defend 
against power loss, transactions must be recorded in a non-
volatile memory. NewSQL actually satisfies the CAP theorem, 
but the problem of latency occurs. If the data range is small 
Traditional SQL can handle and the performance is quite satisfied 
but for big data system confronting problem. In NoSQL too 
volume of data increasing, for Penta bytes of data the consistency 
decreases the systems performance. But in NewSQL Consistency 
of Data is far better than both these SQL. When data volume 
increases NewSQL manages data perfectly. ACID properties are 
not supported by NoSQL therefore, security constraint prevails. 
The other issues are Authentication, Authorization and 
Confidentiality, but NewSQL cover all these bottlenecks. It’s not 
necessary for organizations to maintain the DBMS in their own 
hardware, as cloud computing providers offer NewSQL 
Database-as-a-Service (DBaaS) product. In 2016 we find Aurora 
and ClearDB products are available in this NewSQL category. 
Splitting a database into partitions or shards is performed by 
NewSQL DBMSs scale-out. So, the DBMS can move data 
between physical resources to increase or decrease the capacity of 
DBMS without any disruption to the service. But, in this process 
NewSQL has to maintain the ACID property which is not that 
easy [6]. Concurrency control scheme plays the major role in 
implementing transaction details while processing the DBMS as 
it brings many changes to the system. NewSQL systems are using 
the protocol of decentralized multi-version concurrency control 
(MVCC). Replication of database is the best way for an 
organization to ensure high availability and data durability for 
their OLTP application. NewSQL systems also support some kind 
of replication mechanism. Customers not aware of their data are 
being captured by DBaaS and have been replicated. This is an 
added advantage to the DBaaS. NewSQL DBMS has the 
capability for providing fault tolerance by its crash recovery 
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mechanism. Newer SQL DBMSs try to maintain fault 
tolerance, unlike traditional DBMS to ensure that no updates 
are lost and also minimize the downtime [6]. 
 
Conclusion  
As the data are becoming larger and larger RDBMS is 
finding difficult to process and organize them in arrays 
with a good speed. Besides, the data flow will be 
structured, semi-structured or unstructured but RDBMS 
has the ability to process only the structured data. Storage 
will be another hindrance for big data. SQL is not good 
enough and not support to modern database query. In-built 
optimizations of RDBMS, and its database design, 
enhanced performances of RDBMSs to perform faster in 
many applications and data sets. Improvised technology, 
increasing processor speeds and fixing suitable memory 
and storage facilities allow system administrators to build 
better systems that can improve database performance. In 
future built-in maintenance utilities help database 
administrators and developers to easily maintain, the 
database in the system, test, repair and backup. But as an 
alternative NoSQL and NewSQL play a big role in 
schemas and data storage. This enables the developers and 
users to choose appropriate storages and finding solutions 
for the current challenges and opportunities. NewSQL 
engines developing and employing a variety of 
architectures namely, Storage type, Data storage, Query 
method, Replication, Concurrency control etc. to assist 
users in choosing the best storage solution for their needs. 
 

We can conclude that all of these new systems will 
support some form of relational model and SQL. Consider 
from the error-free performance point of view, security lapse  
prevails in NoSQL and NewSQL DB’s than in conventional  
SQL databases. Issues in database security need to be focused and 
further research needed to safeguard the situation. NewSQL 
database needs to be evaluating scalability and load testing. Now 
we can assume that there will be a relationship with RDBMS, 
NoSQL and NewSQL. We can conclude that this relationship will 
enhance further developments and can emerge with a new form 
of relational database system in future. 
 
References  
Cattell, R., (2011). Scalable SQL and NoSQL data stores. 

ACM SIGMOD Record, 39(4),12-14.  
Moniruzzaman.A,(2013). NoSQL Database: New Era of 

Databases for Big data Analytics - Classification, 
Characteristics and Comparison, ACM SIGMOD Record, 
6(4), 608-616. 

 
Aslett.M, (2011). How will the database incumbents respond 

to NoSQL and NewSQL,. 149 (4), 923-935.  
Stonebraker, Michael (2011). NewSQL: An Alternative to 

NoSQL and Old SQL for New OLTP Apps. 
Communications of the ACM Blog. 12 (7), 701-708.  

Hoff, Todd (2012). "Google Spanner's Most Surprising 
Revelation: NoSQL is Out and NewSQL is In". Nature, 
437 (7055), 69-87.  

Pavlo. A and Aslett. M, (2016) What's Really New with 
NewSQL?", ACM SIGMOD Record, 45(2), 45-55. 

MEC, Muscat, OMAN 
 
 
Moniruzzaman.A, (2014). NewSQL: Towards Next- 

Generation Scalable  RDBMS for  Online  Transaction 
Processing (OLTP) for Big Data Management, 
International Journal of Database Theory and 
Application, 7(6), 121-130. 

 
 
 
 
ISSN: 2167-1907 www.jofsr.com 3 



163 
 

Journal of Student Research (2017) MEC, Muscat, OMAN 

Reduction of Ultrasound Imaging Artifacts 
 

Kauther Saleh Mohammed Al-Saqria and Sumesh Eratt Parameswarana 
 
 
 
Nowadays, with the development of medicine and medical equipment, medical imaging has become an important part in 
health care sector. Doctors can diagnose diseases using medical imaging without making cut/wound in the human’s body; 
ultrasound is efficiently used because of its low cost and non-invasive nature and produces good quality images. However, 
artifacts are a common occurrence in an ultrasound display such as degraded, ambiguity, resolution etc. These artifacts affect 
the diagnosis accuracy. Thus, artifacts reduction in medical image is essential. In this paper, we describe and study medical 
image’s artifacts reduction techniques. Different image enhancement techniques for removing different types of artifacts 
without losing the fine details are studied to produce enhanced images. These reduction techniques are implemented using 
Matlab. The main objective of this project is to improve the quality of the medical images in order to help doctors to make 
better diagnosis decisions. This proposed work is expected to be very useful and efficient to use. 
 
Keywords: Artifacts; Medical image; Wavelet transform; Image processing. 
 
Introduction  

Ultrasound imaging is a sound wave with a high frequency 
in range of 1-20 MHz. It is used for medical diagnosis to 
visualize inside the body of a patient without making 
cut/wound in the human body; doctors use it to view swells, 
cyst, heart or any other organs [1]. Ultrasound is widely used 
because of its low cost, non-invasive nature and it produces 
good quality images. However, some images may include 
artifacts from the surrounding environment, the test equipment 
or background tissue. These artifacts make the image diagnosis 
difficult. For this purpose, artifacts reduction is very important 
in medical images. Reduction of ultrasound imaging artifact is 
a system that will help in reduction of artifacts from ultrasound 
images without losing the medical diagnosis. This work will be 
focusing on reduction of the different types of the commonly 
occurring artifacts in medical images. Also, it will improve the 
quality of an image [2]. This system will depend on an 
algorithms that reduce the artifacts from the medical image and 
then compare the new image with the original image to make 
sure that no significant loss of the fine details and more 
enhanced image is produced finally. 
 
A.  Existing work  

For over a half century, ultrasound has been used to view 
inside the human body. The first person to use ultrasound device as 
medical diagnostic is Dr, Karl Theo Dussik an Austrian neurologist 
who used it to capture the image of brain. Nowadays ultrasound is 
the most widely used tool in medical field, because of its efficiency 
and inexpensive compared to other imaging devices like; Magnetic 
Resonance Imaging (MRI) and others. Ultrasound sound waves are 
in the range of 1-20 MHz, which is high frequency waves to be 
used and these frequencies has a short wavelength that offers high 
resolution of image, while the low frequency waves has longer 
wavelength it offers images of low resolution. Ultrasound 
transducer will transmit sound waves echo into the body, which 
works as a speaker, at the same time it will receive sound waves, 
which works as microphone [3], maintaining the integrity of the 
specifications 
 

P.C.Tay, et all [4] explained that multi-path reflection and 
reverberation artifacts are a common problem in ultrasound 
image. In this paper the method used is to remove these 
artifacts. The regions that are affected by these artifacts are 
placed with textures that take after the underlying objects. This 
method uses soft thresholding with 2D discrete wavelet 
transform of the artifact regions and locales to create a close 
ideal gauge of the reflectivity values due just to the 
reverberation and multi-path reflection artifacts. Just 
subtracting this estimate from the first reflectivity values, it 
achieves a close ideal estimate of the artifact free reflectivity 
values. They provided simulated and B mode pictures to 
substantiate the advantages of this method in creating an 
artifact removed image [4].  
Background 
 

Another problem in ultrasound images is that some type of 
noises can affect the images quality, the most common type 

 
occurring in medical image is speckle noise [5], and this noise 
can be reduced by using several methods. A modified form of  
 
 

Morphological Image Cleaning (MIC) algorithm is used to 
reduce the noise, this algorithm use a technique to reconstruct the 
features that are lost while reducing the noise also histogram is not 
required for calculating the threshold of the image. The results that 
are produced by this algorithm in image quality and time 
complexity is better compared to the original MIC [6]. 
 

Missing structure in another type of artifact, and this type 
occur for numerous reasons and can be related to the resolution of 
the ultrasound image. The capability to differentiate between two 
distinct structures that are in close proximity is defined as 
resolution. Lateral resolution or the capability to differentiate 
between two objects in a horizontal plane, is related to the width of 
band of the ultrasound beam. If two structures are closer to each 
other than the width of the lateral resolution, they will seem as 
single image, so the display is missing. Specialists can improve the 
resolution by increasing the frequency or change the area of 
interest to the focal zone and decrease the overall PSNR [7]. 
Another artifact that may also produce missing Image is Acoustic 
shadowing. This artifact occurs when the beam of ultrasound 
reaches a strong reflector and this reflector will decrease the beam 
intensity to distal structures, basically blocking the beam to that 
area. Hence, any image that lies deep to the strongly reflecting item 
cannot be visible [7]. 
 

The opposite of Acoustic shadowing is Enhancement 
artifact. It happens when the beam of ultrasound meets a weak 
reflector or is weakly attenuated by an object in its path. 
Meanwhile the returning echoes distal to such feebly 
attenuating structures are of higher amplitude than different 
structures at comparable depth, the system incorrectly shows 
them as areas of expanded echogenicity. Decreasing time-gain 
remuneration in areas of enhancement on the 2D image can 
lessen the presence of enhancement artifact. Enhancement is 
normally encountered at the limits of the ventricular wall and 
the pericardium [8]. 
 

An image with poor quality is denoted as degraded image 
artifact and is frequently due artifact phenomena. A type of 
image degradation is reverberation. They are considered as 
secondary reflections that occur along the path of a sound pulse 
and are an outcome of the ultrasound bouncing between the 
structure and another reflecting surface. Reverberations show 
up as parallel yet irregular lines reaching out from the object 
far from the transducer. They happen when either the close side 
of the object, a second object, or the transducer itself works as 
another reflecting surface. The repeated journeys traveled by a 
similar beam deliver extra signals that are interpreted as a 
similar objects at least two similarly disposed reverberate 
signals at expanding profundities. In general reverberations 
happen with superficial, strong reflectors, for example, metallic 
objects and calcified structures. Reverberation artifact has two 
subtypes:  

a) Comet tail artifact. 
b) Ring down artifact [7] 
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Range  ambiguity  appears  in  the  display  of  the  right structures  
in  the  wrong  area.  It  happens  with  high  pulse line. In this way 

the machine can't perceive the returning signal as beginning from 
the first or second or even a resulting pulse. This outcome in deep 
structures seeming nearer to the transducer than their actual area. 

At the point when unexpected object is seen in a heart chamber, it 
is regularly because of range 

ambiguity [7].  
After reading papers about several types of artifacts and 

methods to remove artifacts in medical images. It is very  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure. 1. System block diagram 
 

Fig. 1. represents the block diagram of the system. As an 
input it will be ultrasound image (512x512). In image pre-
processing the aim of this block is to improve the image data 
that suppresses any unwanted distortion and enhances some 
image features for further processing. Construct enhancement, 
segmentation, extraction and thresholding can be done. Soft 
and hard thresholding are used to reduce the artefact from the 
ultrasound image. The aim of image restoration block is to 
undo or compensate for defects, which degrade an image. 
 
B. Design Steps  

The design steps followed are: 
1. Convert image to other format (dicom).  
2. Read image. 
3. Filter the image using wiener filter, median, etc. 
4. Apply wavelet transform to decompose image.  
5. Apply filtering on the decomposed image-using threshold 
to denoise the image.  
6. Reconstruct the image using inverse wavelet transform. 
7. Get the enhanced image. 
 
C.  Design and Analysis 
 

The following steps are followed 
 

Input data: In the first step the original ultrasound image is 
saved in the database before analyzing and remove the 
annotation that is in the image using DICOM viewer, then 
convert the image format from dicom to JPG, as MATLAB 
does not read image in dicom format, then input them during 
the analyzing form. Therefore, the input will be ultrasound 
image that contains range ambiguity artifacts 
 

Pre-processing step: The aim of this step is to make an 
improvement to the ultrasound image data, to enhance image 
features for further processing or suppress any unwanted 
distortion. This stage covers the sub stage that was done in the 
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repetition frequency. With a high PRF a second pulse is 
conveyed before the first Doppler signal along a similar scan 
important to recognize these artifacts as it may lead to 
erroneous interpretation of the image and surely it will impact 
the clinical decisions, an understanding on how to proceed in 
the project and which method should be used for improving the 
quality of the ultrasound image without losing the information 
or any fine details and without any artifact.  
Design and Implementation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
project for example: image resizing, contrast adjustment and 
gray level slicing. 
 
Segmentation: This process is done to divide the image into 
multiple parts, to simplify or change the demonstration of the 
image to make it easier to analyze. It is typically used to 
recognize objects or other important data in ultrasounds image. 
This stage is divided into sub stage: 
 
Thresholding: Apply the threshold using a global thresholding 
value (Otsu’s method). It will replace each pixel in an image 
with a black pixel if the image intensity is less than threshold 
value, and replace white pixel if the image intensity is greater 
than threshold. Then convert to binary image. 
 

• Measure proprieties of image region  
• Plot Bounding box.  
• Extract  objects:  it  extracts  the  interesting 

regions of an image. 
ROI: It displays the region of interest of an ultrasound image. 
 
Statistical analysis: The values of Mean square Error and Peak-
Signal to Noise Ration are displayed on the command screen after 
execution of the codes in the previous stages. The PSNR is 

calculated  as:  ,  where  MSE  (Mean  Square  
Error) is used to measure the quality change between the 
original image and enhanced image, it is computed by: 

The PSNR will be higher  
for a good quality image and lower for poor quality image. It 
measures image loyalty, that is, the manner by which nearly the 
changed images takes after the original image [2].  
Results and discussion 
 

The system was designed is such a way that it displays the 
image after every major process in the image processing. 
Below are the results of the steps: 
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Figure. 2. Original Image 
 
The first step is to display the original image shown in figure 2, 
which has been selected by the user. To read the image and 
display it in Matlab the commands are used,  

 
[I=imread(‘ultrasound.jpg’)], [ imshow(I) ]. Then it is taken as 
input into the system. To display histogram of the image this 
command is used [imhist (I)] which is shown in figure 3. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure. 3. Histogram of the original image 

 
Contrast enhancement is done in the pre-processing step. This 

tool was used to change the brightness or contrast of an image. 
In this step, by the use of this command [i5=imcomplement 
(I)], it takes the complement of the binary image, ones become 
zeros and zeros become ones, that is dark areas will become 
lighter and light areas will become darker. Increase the contrast 
to find the appearance in a good manner. 
 
Next level is grey level slicing. The main objective of gray level 

slicing with background is to display the region of interest, shows 
high values for the range of interest and original gray  

 
level values in other areas. In this step, first compute the global 
threshold, to calculate threshold using (threahold=graythresh 
(I)). Then convert the to a binary image using (I=im2bw (I, 
threshold)). It will replace each pixel in an image with a black 
pixel if the image intensity is less than threshold value, and 
replace white pixel if the image intensity is greater than 
threshold. Next step to get this result image without artifact, all 
object that are fewer than 30 pixels have been removed using 
(I=bwareaopen (I, 30)), and results another binary image and 
the region of interest (ROI) has been identified by the green 
rectangles shown in figure 4. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure. 4. ROI extractions  
In figure 4, objects has been extracted, in other words each 

region of interest that was selected in the ultrasound image has 
been extracted and displayed. 
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Figure. 5. Final result 

 
In figure 4, the final result of the image is shown. The system 

provided good quality of the image with PSNR= 49.0215% 
without losing any important information. 
 

Subsequent to having a detailed research on different papers, 
articles, journals, websites etc. it was found that there are 
several ways to enhance medical imaging by removing  

 
unnecessary artifacts. In the literature review that was 
mentioned is to remove different type of artifacts such as, 
reverberation, multi-path etc. The most common way to 
improve the quality of the image is by thresholding method. 
The thresholding method is used in this project to remove the 
artifact that appears in the ultrasound image and this artifact 
makes it difficult for the doctors to diagnose any problem. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure. 6. GUI 
 

By using Matlab program the results are obtained and the 
image quality has been improved and the artifact was removed 
and there is no unnecessary range ambiguity that appearing in 
the image. The GUI of the work is shown in figure 6. 
 

The main problem faced during the implementation of the 
work was the lack of information about ultrasound imaging 
artifact and how it appears and why, also on how to remove the 
common types that appears in the image. The major problem in 
ultrasound image is range ambiguity where results in various 
artifacts in the ultrasound image, such problem can be avoided 
by using level set thresholding for providing enhanced image 
that shows all the important information that might be missing 
in the original one. In addition to this there are technical 
problems, which they are: 
 

• Cannot resize image to small size, as there might be 
details that are not considered, and it gives ambiguity. To solve 
this original size is used.  

• The enhancement of image is required to show the 
features of image. To solve this contrast adjustment is done to 
image viewed in a good manner.  

• Original ultrasound image has certain regions that are not 
visible. Applying threshold method through bounding box 
illustrates important information of image.  

• When applying high threshold it destroys the image and 
lose all important information, and when applying low 
threshold the image still contains artifact. Therefore, to solve 
this a minimum threshold was applied that preserved the 
important details. 

 
Conclusion  

On comparing the outcomes of the system with the predicted 
objectives, this work provide accurate diagnose by avoiding 
range ambiguity artifact in ultrasound images. To obtain 
objective quality assessments through image metrics and 
identify method which provides better performance to reduce 
range ambiguity artifact. The results after implementing the 
system, by using Matlab software, it is effectively removing 
ultrasound-imaging artifact and define the region of interest. 
The quality of the image was improved as the PSNR ratio of 
output to input was found with two significant values 49%, 
9.6% respectively. Thresholding method is effectively done by 
removing unnecessary ambiguity artifact in the image. 
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Research on the Implementation of a Web Based Institutional Support 
System for Middle East College: Proof of Concept Study 

 

Habiba Sohaila and Puttaswamy M.Ra 
 
 
 
The research mainly focuses on the mechanism of designing a Web-based Institutional Support System. The paper is aimed 
towards enhancing the studying and working experience, reducing the faculty man-hours and increasing the student and faculty 
satisfaction at Middle East College (MEC). Currently, Middle East College is not having any online platform where students or 
teachers can register their complaints, provide feedback/suggestions, report lost items, register or search for peer tutors etc. These 
are just some of the challenges currently being faced by the MEC community. The main objective of the paper is to conduct a 
study on the challenges faced by the student during their course of study at MEC, to provide a sustainable solution by developing 
an effective, flexible and versatile online system to automate the current manual procedures and make them easier to monitor, 
manage and resolve. The research analysis provides an effective tool for identifying the target problems. It focuses on the 
importance of having a user-friendly system that can be easily operated by people of average intelligence. Dynamic Systems 
Development Method (DSDM) is used for the research and development lifecycle as it mainly focuses on the expeditious 
delivery of the system within the specified time-frame and allocated budget. After considering and analyzing all the literature 
sources, gathered data and information, it is found that developing this system is an important step towards the betterment of the 
students and faculty. It not only improves the reputation and performance of MEC but also enhances the studying/working 
experience at MEC. By using the proposed system, verified users can log-on using their MEC ID’s and password. The 
Institutional Support System contains various options such as Complaint Registration, Checking Complaint Status, Adding 
Suggestions/Feedback, Reporting Lost and/or Broken Items, Managing Peer Tutors, etc. You can also generate various reports on 
complaints, suggestions, and lost items etc. using the system. 
 
Keywords: Online, Web-Based, Information System, Computing, Automated Process, Information Security, 
System Optimization, System Analysis and Design  
 
 
Introduction  

This research paper provides an in depth analysis on 
the mechanisms of designing a Web-based Institutional 
Support System for Middle East College. It is developed 
for the students, teachers and administration staff. It 
consists of a number of various useful features that can be 
used to replace the manual system that is currently being 
used at Middle East College. 

 
Currently, Middle East College does not have any 

option in Student Information System (SIS) where the 
students and teachers can register their complaints. The 
students face a lot of difficulty because most of them do not 
know where to go and whom they should contact. 

 
Similarly, Middle East College is not having any 

online electronic system to manage the lost and found 
items. The students usually face a lot difficulty if they lose 
any belongings. In addition to that, there is no proper 
system for handling the items that needs to be repaired. 

 
Another problem that is currently being faced is that if 

you want to give any suggestion or feedback, you have to 
do it manually by yourself. You have to write your 
suggestion down on a piece of paper and drop it in the 
college suggestion box. 

 
In addition to this, MEC is currently not having any 

online system where students can register as peer tutors. 
Peer tutors play an important role in helping the teacher and 
supporting those students who are weak in academics. 

 
All of these problems can be solved and much more 

can be achieved using the Online Institutional Support 
System. It is an easy to use, easily accessible to all and time 

 
saving approach to overcome the hurdles that are currently 
being faced in Middle East College. 

 
Vast literature study was conducted on the recent 

techniques and terminologies related to the problem and it 
was decided to use Visual Studio (ASP.Net) for the 
proposed webbased interface and a secure Microsoft SQL 
server will be used for storing the database containing all 
the private data and information.  

The Institutional Support System is a highly versatile 
system that is quite self-explanatory. It is developed while 
keeping in mind that majority of people with little to no 
technical knowledge should be able to use it. It automates the 
manual processes carried out at MEC to help improve the 
overall performance and enhance the campus environment. It 
not only provides a positive impact to students by making 
their experience studying at MEC more satisfying but also 
facilitates the teaching staff as well as considerably reduces 
the workload of the administrative staff. So overall, it proves 
to be a flourishing advancement for Middle East College. 
 

II. SCOPE  
An online platform is required by Middle East College to 

automate the existing procedures which are manually being 
carried out right now. Institutional Support System is 
specifically designed and aimed towards the students, teachers 
and administration staff of Middle East College. The system 
will improve the current operations and procedures at Middle 
East College so that the students and teachers can easily report 
their complaints, provide feedback, register as peer tutors, and 
search for peer tutors and so on. Moreover, the administration 
staff can also effectively manage the requests and take 
immediate action. 
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As mentioned earlier, ASP.Net will be used for designing 
the online interface (front end) of the Institutional Support 
System. In the back end, Microsoft SQL server will be used 
for storing the database containing all the data and 
information. 
 

A. Goals and Objectives  
The proposed system mainly focuses on achieving the 

following,  
• To identify the problems and propose a suitable 

solution  
• To suit the individual needs of the users  
• To develop a system that is efficient in processing the 

requests  
• To develop a system that is effective in resolving the 

requests  
• To provide opportunities for improvements in 

performance 
 

B. List of Functionalities  
Some of the main functionalities of the proposed system 

are listed below, 
• Complaint Registration  
• Compliant Status Checker  
• Complaint Status Updater  
• Suggestion and Feedback Submission  
• Peer Tutor Registration  
• Peer Tutor Search  
• Lost and Found Requests  
• Repair Item Requests  
• Stationary Requests  
• Pick and Drop Service  
• Reports Generation  

III. LITERATURE REVIEW  
In this section of the research paper, we have conducted a 

detailed study on the similar systems, research articles and 
journals related to the area of this research paper. This 
provides a deeper insight into the chosen area of interest and 
provides an overview of how others have carried out their 
work in the same field. 
 
A. Other Similar Systems The University of Queensland is 
Australia’s top leading research and teaching institution. Their 
complaints management system is very effective in improving 
the students’ services. It assists in identifying the systemic and 
reoccurring administrative problems. Complaints related to 
harassment, discrimination, un-satisfaction, misconduct, 
personal information and privacy breaches can also be issued 
using the online system. [1] 
 

The Arab Open University (AOU) is a pioneer when it 
comes to new concepts in the delivery of university education 
at the highest standards. The Student Complaint System for 
Arab Open University is an online system administered by the 
Online Student Services department to enrich the student 
experience. [2] 

 
 

The National University of Singapore (NUS) is 
recognized as one of the best in Asia, and the world. The 
online Lost & Found System allows the students to post a 
report of the item which they lost on campus. To access the 
online lost and found system they have to log into the system 
using their NUSNET ID and password. [3] 
 

Scottsdale Community College offers a great college 
experience for students of all ages and aspirations. They have 
an online Suggestion Box where you can submit your 
suggestions. This system also asks the user which college 
employee need be informed about their suggestion and if they 
would like to have a personal response to their suggestion. [4] 
 

The online lost and found system at Saint Louis 
University allows the students to report any lost item within 
the campus premises. You have to provide the property 
information such as the type of item that was lost, where and 
where it was lost along with the description of the item. The 
system also will display a list of all the lost items available at 
the Public Safety Department. [5] 
 

The peer tutor registration system at Mohawk College is 
very beneficial because it makes the process of registering as 
peer tutor very simple. After logging into the system, you can 
browse through different modules and their schedules. You 
can choose a module and register yourself as a peer tutor for 
the selected module. [6] 
 

The Bureau of Study Counsel handles the online peer 
tutoring registration system at Harvard University. In the last 
academic year, using the system approximately 400 students 
registered as peer tutors in over 200 courses and 
approximately 650 students received peer tutoring. [7] 

 
B. Other Research Articals  

Snehal Chaudhary, Poonam Gulhane, Deepika Rai and 
Navneet Poudutwar declared that a web based Complaint 
Management System provides an online way of solving the 
problems faced by the user and it also helps them by saving 
time. The presented work suggests that the main objective of 
any complaint management system should be to make the 
complaints easier to coordinate, monitor, track and resolve. 
The presented work also points out Cathy Costantino and 
Cristina S Merchant, and Karl A. Slaikeu and Ralph H. 
Hasson as they extensively explored the issues of designing 
complaint management systems. The work also gives an 
insight of how the proposed complaint management system 
has been designed by keeping in view the present and future 
requirements of the system and provides an efficient tool that 
helps to identify the target problem areas, monitors the 
complaints handling performance and make improvements 
with the passage of time. [8]  

In 2006, Timothy E. Heron, Donna Villareal, Ma Yao, 
Rebecca J. Christianson & Kathleen M. Heron stated that 
peer tutoring approaches drastically improves the academic 
progress of students. The most systematic and well 
researched peer tutoring technique is related to peer-tutoring 
systems as it simplifies the process of evaluation and 
implementation. According to a survey conducted by the 
U.S. Department of Education in 2002, peer tutoring is an 
effective approach for teaching children. According to 
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(Heward, 1994), “peertutoring systems are built on the 
foundations of active student response”. Based on the 
studies conducted over the years, the authors claim that peer 
tutoring systems has an increasingly wide variety of 
applications. Results of these studies showed that students, 
teachers and parents favored peer tutoring system which is a 
positive impact for its continuation in the future. The 
presented work also focuses on the continued research on 
peer tutoring systems that can extend its applicability in an 
increasing number of environments such as public and 
private schools. [9]  

Christiaan Van Dijk & Jan Van Den Ende stated in the 
year 2002, that “suggestion systems are among the 
instruments for channeling creativity.” The work 
demonstrates the successful use of suggestion system. 
Suggestion systems are used to capture the ideas and 
suggestions from the end users which can be customers, 
employees, and /or students depending on the environment. 
The functioning of any suggestion system basically consists 
of three phases; idea extraction, idea landing and idea 
follow-up. In the idea extraction phase, the end user shares 
his or her idea or suggestion with the organization. In the 
idea landing phase, the idea is set down in the organization 
for consideration. And finally the idea follow-up is the 
processing of the idea or suggestion into a proposal. The 
authors claims that suggestions systems provide a systematic 
and formalized mechanism that encourages the users to 
contribute ideas, suggestions and feedback for improving the 
performance of the organization or institute. [10]  

In 2002, Yooncheong Cho, Il Im, Roxanne Hiltz & Jerry 
Fjermestad stated that web based customer complaint 
management system handles the customer dissatisfaction 
which is a critical issue for the online customer service 
solutions. In the presented work the authors investigate the 
current online complaint systems, examine the effective 
ways of handling the complaints and provide guidelines for 
developing a successful complaint management system. The 
authors also state mentions that successful complaint 
management system requires a stable and consistent strategy 
which focuses on the main goal of maintaining customer 
loyalty. The proposed system should also handle the 
problems and issues raised by the customers. Web based 
complaint management systems are considered as an 
important aspect of  
online strategic marketing tool. [11] 
 
 
 

IV. METHODOLOGY 
 

Dynamic Systems Development Method (DSDM) is a 
suitable approach for Institutional Support System (ISS) 
because it allows frequent changes and additions throughout 
the development life cycle. It is appropriate because all the 
requirement changes during the development lifecycle are 
reversible. Multiple prototypes of the system can be created 
before finalizing the design for the final system. Each 
prototype can be reviewed and modified as required until all 
the requirements are satisfied. 
 

Since ISS is an online system it requires active user 
involvement and DSDM supports the active involvement of 
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the user. It also focuses on designing, developing and 
implementing the system on specified time as well as within 
the pre-defined budget. DSDM is a highly versatile 
methodology that allows you to build multiple prototypes 
until all the requirements are fulfilled and the final design 
consists of all the necessary features and functionalities. 
 

A. Advantages  
DSDM provides a lot of beneficial advantages over the 

other methodologies. Following are the advantages of 
applying Dynamic Systems Development Method for 
Institutional Support System,  

• It is one of the most suitable and flexible 
methodology for developing online systems.  

• Main focus is on the expeditious delivery of the 
system within the specified time frame and allocated 
budget.  

• Requirement changes are frequent and all changes 
during the development life cycle are reversible.  

• Active user involvement is imperative during the last 
three phases of the development cycle.  

• Suitable for small and large projects and provides 
prototyping feature along with feasibility and 
business study.  

• Testing is conducted throughout the lifecycle to 
ensure high quality standards. 

 
B. Life Cycle  
The lifecycle of Dynamic Systems Development Method 

consists of four primary stages; feasibility study and business 
study, functional model iteration, design and build iteration, 
and implementation.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1  Lifecycle of Dynamic Systems Development Method 
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In Figure 1, during the feasibility study; we will focus on 
the analysis and evaluation of the Institutional support system. 
The problem will be defined and the proposed system (ISS) to 
solve the problem will be represented. We will determine 
whether or not the ISS will be technically feasible and 
profitable.  

A functional prototype of Institutional support system 
will be created during the functional model iteration after 
settling on an agree plan. Once the prototype of ISS is created, 
it will be reviewed and evaluated. After identifying all the 
necessary changes required in the prototype; the ISS prototype 
will be modified as necessary. This process will be continuous 
until all the functional requirement changes in the ISS 
prototype are identified. All the analysis, coding and testing 
will be done during this phase as well.  

During the design and build iteration, the final design 
prototype of the Institutional support system will be created 
with all the required functionalities. After agreeing upon the 
final prototype, the final ISS design model will be created. It 
will be coded and reviewed to ensure that it contains all the 
required system features and functionalities.  

In the implementation phase, the requirements of the 
Institutional support system will be compared to ensure that 
the system contains all the necessary features as proposed. 
After reviewing and getting approval from the users, the 
Institutional Support System will be implemented and training 
will be provided to the end users if necessary. 
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Risk Factor Less Adequate Moderate 
    

User Interaction High High Less 
    

Time Required Moderate More More 
    

Resources More More Few 
Required    

 
TABLE I. shows a clear comparison of how the different 
functionalities that are provided by these methodologies vary 
from each other in terms of cost, time, and effort. DSDM has 
been selected for the proposed system after considering all of 
these prominent factors so that the final system is up to the 
standards. 

 
V. DATA ANALYSIS  

In this section, the analysis of the data collected through 
surveys conducted at Middle East College by distributing 
questionnaires is presented. Following are the results of the 
analysis regarding their opinions about the Institutional 
Support System, 
 

A web based Institutional Support System will be 
more useful over the existing manual processes 
currently being carried out?  

 
C. Comparison with other 

methodologies  
In this section, we have compared the functionalities of 

different methodologies with dynamic systems development 
method to have a better understanding of the features that it 
provides.  

TABLE I. Comparison Table 
 

Functionalities 
 Different Methodologies   
      

DSDM 
 

Prototyping 
 

Incremental 
 

    
       

Flexibility Fully  Fully  Moderately  
  

Fig.2  Results of survey conducted at MEC 
      

Cost High  High  High    

       
Development Moderate  High  High  
Time        
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From Figure 2, it is clear that majority of the respondents 
agrees to the fact that a web based College Support System 
will be very effective and efficient approach to replace the  
 
 
 
 
 
 
 

There should be an online system where everyone can 
register complaints and provide suggestions? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
manual processes.  
It will enhance the experience of the students, teachers and 
admin staff as they are the end users who will be using the 
system on a regular basis. 

 
 
 
 
 
 

Fig.5 Results of survey conducted at MEC  
 

It is clear from Figure 5 that majority of the students,  
teachers and admin istration staff agrees to the fact an online  
web based system for registering complaints is m uch more  
effective and efficient. The proposed system will tur n out to be  
a success among them as they are the end users who will be  
using the system on a daily basis 

 
 
 
 
 
 
 
 
 

 
Fig.4  Results of survey conducted at MEC 

 
 
 
 
 
 
 
Fig.3  Results of survey conducted at MEC 
 

In Figure 3 after analyzing the data, more than 80% of 
the respondents agree to the fact that is a need for an online 
suggestion and complaint system where they can easily add 
suggestions and submit complaints without any hustle. 
 
 

The current process of finding a lost item is quite 
hectic and time consuming? 

 
It is clear from Figure 4 that more than 60% of the 

respondents feel that the process of finding lost and found 
items is quite hectic and time consuming. Many of the 
students are busy with their assignments and projects, and 
hence do not want to waste their time going from one place to 
another. Using the online system they can simply report the 
lost or found item without any hustle. 
 
 

An online system for registering complaints will be 
more effective and efficient? 

 
 

VI. PERFORMANCE MEASURES  
Performance requirements define how well the system is 

supposed to work for which it is developed for. The system 
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should meet all the performance targets and resolve any 
performance issues. To assess the performance of the system; 
the following performance requirements should be satisfied,   

Response Time  
The system should have quick response time to keep the 

user’s attention focused. When the user is using ISS, it should 
make the user feel that the system is reacting instantaneously. 
 

Great consideration should be taken to ensure that the 
performance measurements are concise and clearly defined. A 
delay in the response time affects the performance of the 
system (ISS).   

Workload  
The workload specifications of ISS must be met check to 

ensure that all relevant functionalities have been covered in 
the institutional support system. If the workload specifications 
are not clearly stated and met, it can disrupt the performance 
of the system immensely. 
 

The workload specifications not only include user 
workloads but also management requests, error handling and 
backups. After considering the entire load, the entire workload 
should be specified and defined that needs to be supported by 
the system. The performance of the Institutional Support 
System depends on how the load is delivered to the system. 
 

Scalability  
The ISS should be highly scalable and it should be able 

to process the requests flexibly. The system should be scaled 
to perform well under all the workload. A system with high 
scalability will be able to maintain its level of performance 
and efficiency over the span of time.  

Platform  
Different factors must be taken into consideration when 

deciding what platform should be used for developing the 
Institutional Support System. It is important for the developer 
to know exactly what should be specified and understand the 
capacity of the platform to fulfill all the necessary 
performance requirements. All the external resources such as 
connections to the databases etc. should be considered 
whether everything will be compatible with the platform or 
not.  

Quality  
It is necessary to achieve all the quality requirements of 

the ISS in order to maintain and achieve high system 
performance. Quality testing and monitoring should be 
conducted to ensure that the system is up to the specified 
quality standards with high level performance. Results of the 
quality testing/monitoring should be used to improve the 
overall performance of the ISS system. 
 
 
 
VII. CONCLUSION  

Outstanding service is a genuine key for a better and 
prosperous future for any institute but this can only be 

 
 
achieved with effective problem solving techniques. A 
fundamental element for developing Institutional Support 
System comes from complete user satisfaction. 
 

After thoroughly analyzing the research we come to this 
conclusion that Institutional Support System is a highly 
versatile system that is quite self-explanatory. It is developed 
while keeping in mind that anyone with little to no technical 
knowledge should be able to use it. 
 

It automates the manual processes that are currently 
being carried out at Middle East College. It not only helps the 
students to make their experience studying at Middle East 
College more satisfying but also facilities the teaching staff as 
well as reduces the workload of the administrative staff. 
 

Before the implementation of Institutional Support 
System at Middle East College, the average closing time for 
answering complaints and other requests normally takes 
weeks. But after its implementation, it will only be a matter of 
days. Hence, the overall percentage of closed cases and 
requests will be increased drastically. 
 

In the future, a cross-platform mobile application is 
planned to be developed for the system having all the feature 
of the online system. By doing so, accessing the system will 
be with more ease. 
 

Institutional Support System is not only confined for 
Middle East College, it should be implemented in every 
educational institute, regardless of its size and structure. 
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Research on the Implementation of a Web Based Institutional Support 
System for Middle East College: Proof of Concept Study 

 

Habiba Sohaila and Puttaswamy M.Ra 
 
 
 
The research mainly focuses on the mechanism of designing a Web-based Institutional Support System. The paper is aimed 
towards enhancing the studying and working experience, reducing the faculty man-hours and increasing the student and faculty 
satisfaction at Middle East College (MEC). Currently, Middle East College is not having any online platform where students or 
teachers can register their complaints, provide feedback/suggestions, report lost items, register or search for peer tutors etc. These 
are just some of the challenges currently being faced by the MEC community. The main objective of the paper is to conduct a 
study on the challenges faced by the student during their course of study at MEC, to provide a sustainable solution by developing 
an effective, flexible and versatile online system to automate the current manual procedures and make them easier to monitor, 
manage and resolve. The research analysis provides an effective tool for identifying the target problems. It focuses on the 
importance of having a user-friendly system that can be easily operated by people of average intelligence. Dynamic Systems 
Development Method (DSDM) is used for the research and development lifecycle as it mainly focuses on the expeditious 
delivery of the system within the specified time-frame and allocated budget. After considering and analyzing all the literature 
sources, gathered data and information, it is found that developing this system is an important step towards the betterment of the 
students and faculty. It not only improves the reputation and performance of MEC but also enhances the studying/working 
experience at MEC. By using the proposed system, verified users can log-on using their MEC ID’s and password. The 
Institutional Support System contains various options such as Complaint Registration, Checking Complaint Status, Adding 
Suggestions/Feedback, Reporting Lost and/or Broken Items, Managing Peer Tutors, etc. You can also generate various reports on 
complaints, suggestions, and lost items etc. using the system. 
 
Keywords: Online, Web-Based, Information System, Computing, Automated Process, Information Security, 
System Optimization, System Analysis and Design  
 
 
Introduction  

This research paper provides an in depth analysis on 
the mechanisms of designing a Web-based Institutional 
Support System for Middle East College. It is developed 
for the students, teachers and administration staff. It 
consists of a number of various useful features that can be 
used to replace the manual system that is currently being 
used at Middle East College. 

 
Currently, Middle East College does not have any 

option in Student Information System (SIS) where the 
students and teachers can register their complaints. The 
students face a lot of difficulty because most of them do not 
know where to go and whom they should contact. 

 
Similarly, Middle East College is not having any 

online electronic system to manage the lost and found 
items. The students usually face a lot difficulty if they lose 
any belongings. In addition to that, there is no proper 
system for handling the items that needs to be repaired. 

 
Another problem that is currently being faced is that if 

you want to give any suggestion or feedback, you have to 
do it manually by yourself. You have to write your 
suggestion down on a piece of paper and drop it in the 
college suggestion box. 

 
In addition to this, MEC is currently not having any 

online system where students can register as peer tutors. 
Peer tutors play an important role in helping the teacher and 
supporting those students who are weak in academics. 

 
All of these problems can be solved and much more 

can be achieved using the Online Institutional Support 
System. It is an easy to use, easily accessible to all and time 

 
saving approach to overcome the hurdles that are currently 
being faced in Middle East College. 

 
Vast literature study was conducted on the recent 

techniques and terminologies related to the problem and it 
was decided to use Visual Studio (ASP.Net) for the 
proposed webbased interface and a secure Microsoft SQL 
server will be used for storing the database containing all 
the private data and information.  

The Institutional Support System is a highly versatile 
system that is quite self-explanatory. It is developed while 
keeping in mind that majority of people with little to no 
technical knowledge should be able to use it. It automates the 
manual processes carried out at MEC to help improve the 
overall performance and enhance the campus environment. It 
not only provides a positive impact to students by making 
their experience studying at MEC more satisfying but also 
facilitates the teaching staff as well as considerably reduces 
the workload of the administrative staff. So overall, it proves 
to be a flourishing advancement for Middle East College. 
 

II. SCOPE  
An online platform is required by Middle East College to 

automate the existing procedures which are manually being 
carried out right now. Institutional Support System is 
specifically designed and aimed towards the students, teachers 
and administration staff of Middle East College. The system 
will improve the current operations and procedures at Middle 
East College so that the students and teachers can easily report 
their complaints, provide feedback, register as peer tutors, and 
search for peer tutors and so on. Moreover, the administration 
staff can also effectively manage the requests and take 
immediate action. 
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As mentioned earlier, ASP.Net will be used for designing 
the online interface (front end) of the Institutional Support 
System. In the back end, Microsoft SQL server will be used 
for storing the database containing all the data and 
information. 
 

A. Goals and Objectives  
The proposed system mainly focuses on achieving the 

following,  
• To identify the problems and propose a suitable 

solution  
• To suit the individual needs of the users  
• To develop a system that is efficient in processing the 

requests  
• To develop a system that is effective in resolving the 

requests  
• To provide opportunities for improvements in 

performance 
 

B. List of Functionalities  
Some of the main functionalities of the proposed system 

are listed below, 
• Complaint Registration  
• Compliant Status Checker  
• Complaint Status Updater  
• Suggestion and Feedback Submission  
• Peer Tutor Registration  
• Peer Tutor Search  
• Lost and Found Requests  
• Repair Item Requests  
• Stationary Requests  
• Pick and Drop Service  
• Reports Generation  

III. LITERATURE REVIEW  
In this section of the research paper, we have conducted a 

detailed study on the similar systems, research articles and 
journals related to the area of this research paper. This 
provides a deeper insight into the chosen area of interest and 
provides an overview of how others have carried out their 
work in the same field. 
 
A. Other Similar Systems The University of Queensland is 
Australia’s top leading research and teaching institution. Their 
complaints management system is very effective in improving 
the students’ services. It assists in identifying the systemic and 
reoccurring administrative problems. Complaints related to 
harassment, discrimination, un-satisfaction, misconduct, 
personal information and privacy breaches can also be issued 
using the online system. [1] 
 

The Arab Open University (AOU) is a pioneer when it 
comes to new concepts in the delivery of university education 
at the highest standards. The Student Complaint System for 
Arab Open University is an online system administered by the 
Online Student Services department to enrich the student 
experience. [2] 

 
 

The National University of Singapore (NUS) is 
recognized as one of the best in Asia, and the world. The 
online Lost & Found System allows the students to post a 
report of the item which they lost on campus. To access the 
online lost and found system they have to log into the system 
using their NUSNET ID and password. [3] 
 

Scottsdale Community College offers a great college 
experience for students of all ages and aspirations. They have 
an online Suggestion Box where you can submit your 
suggestions. This system also asks the user which college 
employee need be informed about their suggestion and if they 
would like to have a personal response to their suggestion. [4] 
 

The online lost and found system at Saint Louis 
University allows the students to report any lost item within 
the campus premises. You have to provide the property 
information such as the type of item that was lost, where and 
where it was lost along with the description of the item. The 
system also will display a list of all the lost items available at 
the Public Safety Department. [5] 
 

The peer tutor registration system at Mohawk College is 
very beneficial because it makes the process of registering as 
peer tutor very simple. After logging into the system, you can 
browse through different modules and their schedules. You 
can choose a module and register yourself as a peer tutor for 
the selected module. [6] 
 

The Bureau of Study Counsel handles the online peer 
tutoring registration system at Harvard University. In the last 
academic year, using the system approximately 400 students 
registered as peer tutors in over 200 courses and 
approximately 650 students received peer tutoring. [7] 

 
B. Other Research Articals  

Snehal Chaudhary, Poonam Gulhane, Deepika Rai and 
Navneet Poudutwar declared that a web based Complaint 
Management System provides an online way of solving the 
problems faced by the user and it also helps them by saving 
time. The presented work suggests that the main objective of 
any complaint management system should be to make the 
complaints easier to coordinate, monitor, track and resolve. 
The presented work also points out Cathy Costantino and 
Cristina S Merchant, and Karl A. Slaikeu and Ralph H. 
Hasson as they extensively explored the issues of designing 
complaint management systems. The work also gives an 
insight of how the proposed complaint management system 
has been designed by keeping in view the present and future 
requirements of the system and provides an efficient tool that 
helps to identify the target problem areas, monitors the 
complaints handling performance and make improvements 
with the passage of time. [8]  

In 2006, Timothy E. Heron, Donna Villareal, Ma Yao, 
Rebecca J. Christianson & Kathleen M. Heron stated that 
peer tutoring approaches drastically improves the academic 
progress of students. The most systematic and well 
researched peer tutoring technique is related to peer-tutoring 
systems as it simplifies the process of evaluation and 
implementation. According to a survey conducted by the 
U.S. Department of Education in 2002, peer tutoring is an 
effective approach for teaching children. According to 
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(Heward, 1994), “peertutoring systems are built on the 
foundations of active student response”. Based on the 
studies conducted over the years, the authors claim that peer 
tutoring systems has an increasingly wide variety of 
applications. Results of these studies showed that students, 
teachers and parents favored peer tutoring system which is a 
positive impact for its continuation in the future. The 
presented work also focuses on the continued research on 
peer tutoring systems that can extend its applicability in an 
increasing number of environments such as public and 
private schools. [9]  

Christiaan Van Dijk & Jan Van Den Ende stated in the 
year 2002, that “suggestion systems are among the 
instruments for channeling creativity.” The work 
demonstrates the successful use of suggestion system. 
Suggestion systems are used to capture the ideas and 
suggestions from the end users which can be customers, 
employees, and /or students depending on the environment. 
The functioning of any suggestion system basically consists 
of three phases; idea extraction, idea landing and idea 
follow-up. In the idea extraction phase, the end user shares 
his or her idea or suggestion with the organization. In the 
idea landing phase, the idea is set down in the organization 
for consideration. And finally the idea follow-up is the 
processing of the idea or suggestion into a proposal. The 
authors claims that suggestions systems provide a systematic 
and formalized mechanism that encourages the users to 
contribute ideas, suggestions and feedback for improving the 
performance of the organization or institute. [10]  

In 2002, Yooncheong Cho, Il Im, Roxanne Hiltz & Jerry 
Fjermestad stated that web based customer complaint 
management system handles the customer dissatisfaction 
which is a critical issue for the online customer service 
solutions. In the presented work the authors investigate the 
current online complaint systems, examine the effective 
ways of handling the complaints and provide guidelines for 
developing a successful complaint management system. The 
authors also state mentions that successful complaint 
management system requires a stable and consistent strategy 
which focuses on the main goal of maintaining customer 
loyalty. The proposed system should also handle the 
problems and issues raised by the customers. Web based 
complaint management systems are considered as an 
important aspect of  
online strategic marketing tool. [11] 
 
 
 

IV. METHODOLOGY 
 

Dynamic Systems Development Method (DSDM) is a 
suitable approach for Institutional Support System (ISS) 
because it allows frequent changes and additions throughout 
the development life cycle. It is appropriate because all the 
requirement changes during the development lifecycle are 
reversible. Multiple prototypes of the system can be created 
before finalizing the design for the final system. Each 
prototype can be reviewed and modified as required until all 
the requirements are satisfied. 
 

Since ISS is an online system it requires active user 
involvement and DSDM supports the active involvement of 
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the user. It also focuses on designing, developing and 
implementing the system on specified time as well as within 
the pre-defined budget. DSDM is a highly versatile 
methodology that allows you to build multiple prototypes 
until all the requirements are fulfilled and the final design 
consists of all the necessary features and functionalities. 
 

A. Advantages  
DSDM provides a lot of beneficial advantages over the 

other methodologies. Following are the advantages of 
applying Dynamic Systems Development Method for 
Institutional Support System,  

• It is one of the most suitable and flexible 
methodology for developing online systems.  

• Main focus is on the expeditious delivery of the 
system within the specified time frame and allocated 
budget.  

• Requirement changes are frequent and all changes 
during the development life cycle are reversible.  

• Active user involvement is imperative during the last 
three phases of the development cycle.  

• Suitable for small and large projects and provides 
prototyping feature along with feasibility and 
business study.  

• Testing is conducted throughout the lifecycle to 
ensure high quality standards. 

 
B. Life Cycle  
The lifecycle of Dynamic Systems Development Method 

consists of four primary stages; feasibility study and business 
study, functional model iteration, design and build iteration, 
and implementation.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1  Lifecycle of Dynamic Systems Development Method 
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In Figure 1, during the feasibility study; we will focus on 
the analysis and evaluation of the Institutional support system. 
The problem will be defined and the proposed system (ISS) to 
solve the problem will be represented. We will determine 
whether or not the ISS will be technically feasible and 
profitable.  

A functional prototype of Institutional support system 
will be created during the functional model iteration after 
settling on an agree plan. Once the prototype of ISS is created, 
it will be reviewed and evaluated. After identifying all the 
necessary changes required in the prototype; the ISS prototype 
will be modified as necessary. This process will be continuous 
until all the functional requirement changes in the ISS 
prototype are identified. All the analysis, coding and testing 
will be done during this phase as well.  

During the design and build iteration, the final design 
prototype of the Institutional support system will be created 
with all the required functionalities. After agreeing upon the 
final prototype, the final ISS design model will be created. It 
will be coded and reviewed to ensure that it contains all the 
required system features and functionalities.  

In the implementation phase, the requirements of the 
Institutional support system will be compared to ensure that 
the system contains all the necessary features as proposed. 
After reviewing and getting approval from the users, the 
Institutional Support System will be implemented and training 
will be provided to the end users if necessary. 

MEC, Muscat, OMAN 
 
 

Risk Factor Less Adequate Moderate 
    

User Interaction High High Less 
    

Time Required Moderate More More 
    

Resources More More Few 
Required    

 
TABLE I. shows a clear comparison of how the different 
functionalities that are provided by these methodologies vary 
from each other in terms of cost, time, and effort. DSDM has 
been selected for the proposed system after considering all of 
these prominent factors so that the final system is up to the 
standards. 

 
V. DATA ANALYSIS  

In this section, the analysis of the data collected through 
surveys conducted at Middle East College by distributing 
questionnaires is presented. Following are the results of the 
analysis regarding their opinions about the Institutional 
Support System, 
 

A web based Institutional Support System will be 
more useful over the existing manual processes 
currently being carried out?  

 
C. Comparison with other 

methodologies  
In this section, we have compared the functionalities of 

different methodologies with dynamic systems development 
method to have a better understanding of the features that it 
provides.  

TABLE I. Comparison Table 
 

Functionalities 
 Different Methodologies   
      

DSDM 
 

Prototyping 
 

Incremental 
 

    
       

Flexibility Fully  Fully  Moderately  
  

Fig.2  Results of survey conducted at MEC 
      

Cost High  High  High    

       
Development Moderate  High  High  
Time        

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ISSN: 2167-1907 www.jofsr.com 4 



181 
 

Journal of Student Research (2017) MEC, Muscat, OMAN 
 
 

From Figure 2, it is clear that majority of the respondents 
agrees to the fact that a web based College Support System 
will be very effective and efficient approach to replace the  
 
 
 
 
 
 
 

There should be an online system where everyone can 
register complaints and provide suggestions? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
manual processes.  
It will enhance the experience of the students, teachers and 
admin staff as they are the end users who will be using the 
system on a regular basis. 

 
 
 
 
 
 

Fig.5 Results of survey conducted at MEC  
 

It is clear from Figure 5 that majority of the students,  
teachers and admin istration staff agrees to the fact an online  
web based system for registering complaints is m uch more  
effective and efficient. The proposed system will tur n out to be  
a success among them as they are the end users who will be  
using the system on a daily basis 

 
 
 
 
 
 
 
 
 

 
Fig.4  Results of survey conducted at MEC 

 
 
 
 
 
 
 
Fig.3  Results of survey conducted at MEC 
 

In Figure 3 after analyzing the data, more than 80% of 
the respondents agree to the fact that is a need for an online 
suggestion and complaint system where they can easily add 
suggestions and submit complaints without any hustle. 
 
 

The current process of finding a lost item is quite 
hectic and time consuming? 

 
It is clear from Figure 4 that more than 60% of the 

respondents feel that the process of finding lost and found 
items is quite hectic and time consuming. Many of the 
students are busy with their assignments and projects, and 
hence do not want to waste their time going from one place to 
another. Using the online system they can simply report the 
lost or found item without any hustle. 
 
 

An online system for registering complaints will be 
more effective and efficient? 

 
 

VI. PERFORMANCE MEASURES  
Performance requirements define how well the system is 

supposed to work for which it is developed for. The system 
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should meet all the performance targets and resolve any 
performance issues. To assess the performance of the system; 
the following performance requirements should be satisfied,   

Response Time  
The system should have quick response time to keep the 

user’s attention focused. When the user is using ISS, it should 
make the user feel that the system is reacting instantaneously. 
 

Great consideration should be taken to ensure that the 
performance measurements are concise and clearly defined. A 
delay in the response time affects the performance of the 
system (ISS).   

Workload  
The workload specifications of ISS must be met check to 

ensure that all relevant functionalities have been covered in 
the institutional support system. If the workload specifications 
are not clearly stated and met, it can disrupt the performance 
of the system immensely. 
 

The workload specifications not only include user 
workloads but also management requests, error handling and 
backups. After considering the entire load, the entire workload 
should be specified and defined that needs to be supported by 
the system. The performance of the Institutional Support 
System depends on how the load is delivered to the system. 
 

Scalability  
The ISS should be highly scalable and it should be able 

to process the requests flexibly. The system should be scaled 
to perform well under all the workload. A system with high 
scalability will be able to maintain its level of performance 
and efficiency over the span of time.  

Platform  
Different factors must be taken into consideration when 

deciding what platform should be used for developing the 
Institutional Support System. It is important for the developer 
to know exactly what should be specified and understand the 
capacity of the platform to fulfill all the necessary 
performance requirements. All the external resources such as 
connections to the databases etc. should be considered 
whether everything will be compatible with the platform or 
not.  

Quality  
It is necessary to achieve all the quality requirements of 

the ISS in order to maintain and achieve high system 
performance. Quality testing and monitoring should be 
conducted to ensure that the system is up to the specified 
quality standards with high level performance. Results of the 
quality testing/monitoring should be used to improve the 
overall performance of the ISS system. 
 
 
 
VII. CONCLUSION  

Outstanding service is a genuine key for a better and 
prosperous future for any institute but this can only be 

 
 
achieved with effective problem solving techniques. A 
fundamental element for developing Institutional Support 
System comes from complete user satisfaction. 
 

After thoroughly analyzing the research we come to this 
conclusion that Institutional Support System is a highly 
versatile system that is quite self-explanatory. It is developed 
while keeping in mind that anyone with little to no technical 
knowledge should be able to use it. 
 

It automates the manual processes that are currently 
being carried out at Middle East College. It not only helps the 
students to make their experience studying at Middle East 
College more satisfying but also facilities the teaching staff as 
well as reduces the workload of the administrative staff. 
 

Before the implementation of Institutional Support 
System at Middle East College, the average closing time for 
answering complaints and other requests normally takes 
weeks. But after its implementation, it will only be a matter of 
days. Hence, the overall percentage of closed cases and 
requests will be increased drastically. 
 

In the future, a cross-platform mobile application is 
planned to be developed for the system having all the feature 
of the online system. By doing so, accessing the system will 
be with more ease. 
 

Institutional Support System is not only confined for 
Middle East College, it should be implemented in every 
educational institute, regardless of its size and structure. 
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RFID Based Vehicle Identification and Paid Parking System 

Abhijith Balachandrana, Saumya Ann Sama, Sweety Solankia, Varsha M. Josepha 
 
 
In the current scenario, parking has become a major issue as there is space, money and manual work related issues associated 
with it. Though the advancements in technology have brought parking facilities the way we see today, these limitations are yet to 
be overcome. We find it difficult to find a parking slot during peak traffic times. Payment is also difficult as it is manually done; 
payment is not fully automatic as it involves direct payment of cash or coin. Also, it involves payment for a fixed amount of time 
which might not ensure full utilization of money spent in case of leaving before the estimated time. In this project, an attempt has 
been made to overcome the problems encountered in the present paid parking system through RFID technology. 
 

Keywords: cards; database; identification; payment; RFID; vehicle  
 
 
Introduction  

RFID or radio frequency identification is a technique that 
allows the identification of any item or commodity without 
the need of any line of sight between the transponder and 
reader. RFID system comprises of an antenna for scanning, a 
transceiver with a decoder for the interpretation of the data, 
and a transponder or the RFID tag that is programmed with 
the information. The RF radiation does two things firstly, it 
provides a means to communicate with the tag and secondly, 
it provides the RFID tag with energy needed to communicate.  

The activation signal is detected from the antenna, when the 
RFID tag passes through the field of the scanning antenna. This 
signal wakes up the RFID chip, in order to transmit the 
information stored on its microchip, needed to be taken up by the 
scanning antenna. The RFID cards are acquired and database is 
created. The information concerning the vehicles is entered into 
the database. When the card is swiped, in order to check-in to the 
parking area the system ensures if the vehicle is registered to the 
database. If registered, the gate opens and the vehicle check-in 
time is recorded and the system displays the number of available 
parking slots. At the exit, the vehicle’s check-out date and time 
are considered; check-out date and total time are subtracted from 
check-in date and total time. The calculated time is converted into 
minutes and the total fee is calculated and deducted 
automatically. 
Why RFID  

Though other identification systems like the barcode 
system exist, using RFID has greater advantages. Firstly, 
unlike barcodes several RFID tags could be read all at once 
by using anti-collision readers and tags without any physical 
contact or line of sight. RFID tag could be read, written to and 
rewritten to easily but once data is written to a barcode, it 
doesn’t really support updates and any updating would be an 
intensive task. Data could be encrypted in case of RFID and 
thus is resistant to counterfeiting whereas barcodes can be 
duplicated thereby offering less resistance to counterfeiting. 
The RFID tags are also durable; reusable; could be designed 
to work even in harsh conditions and is capable of storing 
more data. [2]  
Literature Review  

In the “Design and Development of RFID based Automatic 
Car Parking System” project the researchers have fixed RFID 
tags to the vehicles which are read by the RFID readers which are 
installed at the entrance of the parking area. Each RFID tag will 
have the unique user password which is read by the RFID reader 
and is used for the validation purposes. 

 
The proposed system can be used in various applications. It 
can be used in shopping malls or in an office parking area. 
The time factor plays a major role in such places. The digital 
parking management ensures that minimum time is used thus 
eliminating the time consumption issues. [7]  

The “RFID based Digital Parking Management System” 
project researches have designed and tested the system under 
environment conditions and ideal results are accomplished. 
The suggested system works aptly for all the functions for 
which it is created. It can identify the vehicle with no or 
invalid tag and restrict the entry of the vehicle in the parking 
lot. It also facilitates the user to access the availability of 
parking space and will send a wait signal till the space is not 
free for parking. It will take only microseconds for the 
processing of accessing the vehicle ID. Hence, this technique 
is less time consuming. The suggested system results in a 
reliable parking solution in big cities where there is less 
availability of parking space. The conventional parking is 
replaced by this system along the sides of the streets with a 
multi-story parking solution. Hence the problems like less 
security and traffic jam during parking are reduced. [2]  
Problem Formulation  

This project is the extension of the existing system. Here 
the amount is deducted by calculating the duration of the stay 
of a vehicle in a parking lot and also on the basis of time spent 
in the parking lot. The tag will be recharged with a certain 
amount and this amount will be deducted after each visit. A 
time recording technique is used, for its realization. In the 
previous system, payment is not fully automatic as it involves 
direct payment of cash or coin. Also, it involves payment for 
a fixed amount of time which might not ensure full utilization 
of money spent in case of leaving before the estimated time. 
This project employs automatic card scanning instead of the 
swipe technique that is currently in use. Through this system 
the manual work is highly minimized. Methodology 
 

The existing technology was studied and drawbacks were 
noted. RFID reader of suitable range (EM-18; 10cm) with 
compatible cards of 125 kHz frequency was chosen. The cards 
contain a certain amount and could be recharged as required. 
ARDUINO mega2560 was chosen to interface our components. 
We started with the project by interfacing RFID, LCD and 
stepper motor were interfaced with the ARDUINO using the 
software Arduino IDE version 1.6.13. The programing was done 
in such a way that when the cards are scanned it will check 
whether the id is registered in the database or not and also if 
sufficient balance is available or not. 
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If these conditions are met then the gate opens else LCD 
prints the access denied message. The LCD would show the 
number of parking slots available at the entrance. At the exit, 
the vehicle’s check-out date and time are considered; check-
out date and total time are subtracted from check-in date and 
total time. The calculated time is converted into minutes and 
the total fee is calculated and deducted automatically. 
 
The components of the block diagram are:  

RFID READER: This project uses EM-18 RFID module 
which operates at a frequency of 125 kHz and has a range of 
10cms which is ideal for this project.  

RFID CARDS: 125 kHz cards compatible with EM-18 
RFID are chosen.  

ARDUINO: Arduino MEGA 2560 was used since it has 
higher functionality and space and is more stable in the 
current project.  

LCD: two LCDs with 16x2 and 16x4 are selected for 
entrance and exit respectively.  
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Fig. 1. Block diagram of RFID based vehicle identification and paid 
parking system  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2. Proposed System 
 
PC: A centralized database is maintained with PC as server. 
 
MOTOR: Stepper motor 28BYJ-48 which is 5 wire, 
5V DC was chosen and its motor driver was 
constructed with ULN2003 
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Amount deducted 
 
 
 
 

Display the amount deducted and 
time taken 

 
 
 

Display “thank you” 
 
 
 
 

Open gate 
 
 
 

Exit 
 

Fig.4. Flow chart - At the exit 
 
System Requirements  
A. RFID Readers  
The EM-18 RFID Reader Module operates at 125 khz. It is a 
cost-efficient choice for your RFID based application. This 
RFID module contains an on-chip antenna. Reader  

 
 
 
 
 
 
 
 
 
 
 
 
Arduino Mega 2560  
This is designed for more complex projects. It is based on 
ATmega2560. It consists of 54 digital I/O pins, 16 analog 
inputs, 4 UARTs, crystal oscillator of 16 MHz. It can be 
powered using USB cable or with a battery. The main reason 
we have opted for this particular type of Arduino is because 
it has higher number of ports and is able to handle could be 
operated with a 5V power supply. It consists of 9 pins, each 
pin separated by 2.54mm.Rfid EM- 18 has a range of about 
10cm which is ideal and perfect for this project. When the 
card is scanned, the card number would be shown as the 
output. Module could be configured for a weigand output 
also if required. Re-programmable and each card has a 
unique 32-bit ID. It is of 64-bit data stream. Two LCDs and 
stepper motors at the same time. It has higher functionality 
and space and is more stable in the current project. This 
Arduino is directly interfaced with the RFID reader. It could 
be connected to a computer with a USB cable or could be 
powered with an AC-to-DC adapter or battery to get started.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
RFID Cards  
The VLF RFID card that operates at 125 kHz is used for 
access control related projects and functions. They are not 

 
 
Arduino 1.6.13  

Arduino 1.6.13 is an open project mainly used for 
programming and coding which later helps in the interaction 
and to interface main components such as Arduino with 
supportive components such as LCD, LED, RFID reader and 
tags etc. With the help of the above given Arduino software 
we have arrived at a productive and informative and highly 
helpful program codes which we are able to implement on our 
project which is the RFID BASED CAR PARKING 
SYSTEM. This software is adaptable for Windows 10 which 
is the latest update in windows. Installation and access of the 
software is very simple and quick. The software itself 
includes a beginner guide and separate information codes of 
various different components which can be interfaced 
according to users’ choice.  
Results  

Our project is the extension of the existing system. Amount 
is deducted by calculating the duration of the stay of a vehicle in 
a parking lot. The tag will be recharged with a certain amount 
from which calculated amount would be deducted after each 
visit. A time recording technique is used, for its realization. In the 
previous system, payment is not fully automatic as it involves 
direct payment of cash or coin. Also, it involves payment for a 
fixed amount of time which might not 
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ensure full utilization of money spent in case of leaving before 
the estimated time. This project employs automatic card scanning 
instead of the swipe technique that is currently in use. The 
congestion in the parking area could be reduced and thereby time 
could be saved. Through this system the manual 
work is highly minimized. 
Impact 
 

The congestion in the parking area could be reduced 
thereby saving time. Since this project ensures easy payment 
based on the duration spent and not on any predetermined 
amount for particular time as in current system, the visitors 
can leave at their convenient time without any money 
wastage, this is one keynote in this project. 
 
Application 
 

This project could be used for banks, industries, offices 
and other establishments. 

 
Future scope 
 

To reduce vehicle theft and to monitor reserved parking 
spaces, security cameras could be installed.  

In order to prevent anti socialist activities and parked car 
explosions, weight sensors and bomb detection tools could be 
installed in the parking areas. Parking Levels like VIP or General 
parking can also be implemented. GSM module could 
be incorporated to send the parking lot subscribers 
notifications via SMS, informing them about the availability 
of parking slots. 
Conclusion 

 
This RFID enabled paid parking system that uses RFID 

readers and cards with a centralized database system enables 
fast and economical parking.  

The technology ensures less waiting time at the entry and 
exit barriers of the parking lot and is a more economical 
approach as compared to the regular barcode scanned or 
manned parking system. 
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Role and Importance of IoT in the smart city and E-GovernanceNadia 

Al.Muqrashia and Muhammad Saqiba 
 
 
 
In the recent years, developments growth have been rising in utilizing of recent technologies; Smart cities have been furnished 
with various electronic devices concentrated on Internet of Things (IoT) to be more smarter than before. The Internet of Things is 
empowered by various emerging technologies such as smart cameras, sensors, wireless communication devices etc. Smart cities 
are huge systems connected with countless sub-systems, and these systems are depending on the electricity to move the human, 
things and data to share information. Without electric power and Internet of Things, the smart city cannot be achieved and 
services cannot be provided. This paper aims to provide a comprehensive concept of IoT, smart city as well as the relationship of 
Smart Cities to IoT. Moreover, extensive review of the relationship of IoT to the smart city discussed with few instances of 
services provided by the government using IoT technologies for the citizens. Therefore the objects and applications which come 
under the IoT technology that can be used to meet the objective of having smart city. In this paper, a thorough literature on the 
concept of IoT with Smart City and a brief comparison of it in terms of services, challenges and issues is discussed. Also the 
discussion on the issues faced by service providers with regards to technologies used to equip the citizens with up to date 
services. 
 
Keywords: Framework; Internet of Things (IoT); E-Government; Smart city and services:  
 
 
The Concept of Smart City  

Recently, a growing the number of urban areas and cities 
around the world under concept of smart city; the smart city is 
there to rise the improvement and increase the digital information 
and communication technology (ICT). Obviously, recent 
technologies are using to use multiple sensors in gathering 
information about events and processes of urban cities and then 
adoptive those gathered information into digital data. 
 

After that, that information requires to be analyzed and then 
altered into control information so the efficient responses can be 
offered appropriately for events. ICT technologies have used to 
control the infrastructure systems of the urban environments for 
years in various fields like traffic systems, energy, water and etc. 
hence, the use of ICT technologies are corporate with the 
infrastructure service providers to monitor their performance as 
well as to provide high quality services for the customers to reach 
their satisfaction which mean the success of the business. 
(Falconer 2012). 

 
 
Smart city stratagem  
Earlier it has been observed that most of people are prefer to shift 
from villages to cities while all the needed services are available 
and offered for them. However, the remote regions are lacking of 
some services that the people need which this case considered as 
main reason of moving the people to the cities. As expected that 
by year 2030, there will be around 250,000 people are living in 
the cities more than today which will cause rising on the requests 
for housing, mobility requirements, changes in the infrastructure 
as well as providing other various requirements like data, energy 
and water etc. (Zanella 2013) 
 
Moreover, the main challenges for the mart city’s future are: 
structure change to include multi departmental and multi-
disciplinary to discover the city’s growth and old city that need 
for changes, those aim to find out a proper solutions for various 
areas such as environment, economic, social and cultural changes. 
(Mahmoodi 2016) 
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Table2: Some smartest countries in 2012 (Daniel W., 
2015)   

Year Canada Israel Japan United 

(2000-    States 

2009)      
 

Educated 50% 45% 44% 41% 

population     
     

Avg. 2.3% N/A 3.2% 1.4% 

annual (5th  (10th (lowest) 
growth lowest)  lowest)  

rate     
     

GDP $39,070 $28,596 $33,751 $46,588 

 (10th (12th (17th (4th 

 highest) lowest) lowest) highest) 
     

Population 9.89% 19.02% 0.46% 8.68% 

change (10th (highest) (6th (12th 

 highest)  lowest) highest)  
 
 
IoT (Internet of Things)  
IoT has the ability to integrate different systems to offer free 
access to the available data by groups also to have digital services 
instead of traditional services. Configuring the architecture of the 
IoT is a complex task while different technologies and devices 
are essential to be connected to each other into one layer to be 
one well-matched system. Observably, the IoT can be invested 
and deployed to have valued services as well as enhancing the 
communication technology among the citizens and administration 
of smart city. (Framework of IoT for smart city, 2017) 

 
 
 
 
 
Additionally, IoT is a recent revolution of communication 
technology to provide suitable protocols for having digital 
communication by the transceivers and micro-controllers through 
the internet. Furthermore, by using IoT, the internet will be 
tenacious through providing extensive access among different 
wireless end devices environment monitoring sensors, vehicles, 
home applications and etc. Also, the IoT technology is able to 
deployment and improvements of multiple applications for better 
quality services and well data use by the citizens and 
administration. (Shafie-khah, 2016). 

 
Table1: IoT Architectures / Graphic (Vishwajeet H. 
 
Bhide, 2014)   

IoT Application Device 
 

Management 
 

Binary | JSON – IPSO Objects  
Application 

REST APIs 
 

CoAP | HTTP 
 
 Web       
      DTLS | TLS  

 Transfer       
 Internet     UDP | TCP  
 Network     IPv4 | IPv6 | 6LoWPAN  
 ISSN: 2167-1907    www.jofsr.com 2  
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Relationship of IoT to the smart city  
IoT (internet of things) covers multiple aspects start from 
connected cities and homes reaching to the connected roads and 
cars which hence connected to various devices for using gathered 
information to offer required services for the customers. Addition 
to that, in 2010 12.5 billion of devices were connected to the 
internet as well as it expected in 2025 that one trillion of 
connected devices through the internet and specifying smart 
phones since they considered eyes of the applications in the 
connected devices. 
 
The smart city, smart transports, smart industries and safety have 
given stiffness for the future protection while some countries like 
Europe, America and Asia for enhancing their governments. 
While they have decided to use IoT technology since it could 
achieve growth and place among other communication 
technologies. Furthermore, multiple visions were focusing on the 
IoT to mention things that relevant to the objects having various 
features are addressable, locatable, readable and recognizable 
through the internet and away from the communication 
techniques (Radio Frequency Identification “RFID”, Wireless 
Local Area Network “WLAN” and Wide Area Network 
“WAN”). (Yao, 2013) 
 
Moreover, the RFID and network sensor techniques are able to 
encounter the challenges that are related to the communication 
and information systems that related to our round environment 
which leads to generate huge data that should be stored, 
interpretable and processed. In this model supplies services 
delivered in a traditional supplies, but because of the internet of 
things most of the hospitals have been shifted for the patients to 
be a remote self-monitoring. Using self-monitoring the patients 
can get their freedom for tracking their health as well as free 
requirements for emergency situations for them. 
 
The new revolution of IoT of the internet took wide place since it 
start used widely recently. IoT can be considered as the 
expanding various services of the internet, since using this 
technology which provides efficient communication system 
among all various objects. In addition, the objects can recognize 
and mange themselves using support of tools such as RFID and 
wireless sensor network. Mostly, the RFID is used to allocate the 
identifications for the objects to be recognizable because the radio 
 
frequency identification is more secure identification for tracing 
vehicles and objects as well. (Susmita, 2013) In recent years, all 
the cities with various sizes are aiming to be smarter through 
linking their everyday objects to the internet for enhancing their 
communication among all those various objects located in  
different places or cities. Moreover,  

 
 
Internet of Things (IoT) is the best solution to enhance the 
information communication system for all the objects relevant to 
particular city and to other cities. Also, the IoT is able to mitigate 
multiple issues such as traffic management, increasing the costs 
of energy and pollution although some important difficulties need 
to be considered while using IoT technology. (Walsh, 2013) 
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Figure 1. Various objects can communicate to the Internet of Things (IoT).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure2: A framework of smart city based on the internet of things (Daniel W., 2015). 
 
Analysis a framework of IoT for the smart city  
To have a proper framework for enhancing the cities services to be 
smarter using IoT technology, first divide the city into parts then 
analyze resources, kinds and the architecture of all the data as well as 
standard those data to be merged. Usually, those data can be 
categorized into three types are (1) background knowledge including 
important points and roads networks, (2) sensor data involving those 
data generated by the sensors like air quality, traffic and taxies to be 
issued and (3) social data that can be generated by users themselves 
using social media and etc. 
 
Gaining the data of any of those kinds of data for particular decided 
part of smart city’s web services. In addition, it is easy to recognize 
the features using fusion technologies for creating the knowledge 
based on founded types of data rendering to the application 
requirements. Furthermore, using those technologies to define the 
value of those data as well as to hide the complication of the 
environment and data resources by representing standard format. (IT-
online 2013) As mentioned in the below figure that the IoT 
technology deployment in the smart city can be separated into 
multiple levels or layers. First, application layer that are practices in 
the smart city such as logistics, energy, transportation or smart travel, 
rapid responses and environmental monitoring all those are 
services provided by the government to serve the citizens in particular 
city. Second, service oriented layer which is involves various services 
provided by multiple servers each is use to enhance particular kind of 
data of particular services or applications and store those data into the 
storage of the servers within this layer. Third layer is the network 
which is handling all those data movement gathered from the sensors 
among various nodes within the network to be stored and shared 
between users across different places. Last one is sensors layer, which 
is responsible to gather data from various sensors like fingerprint 
reader, camera sensor, smart phones, water monitoring sensor, 
smoke sensor and etc. then share those data into one central storage in 
structured format to be understandable and accessible for all the users 
in the smart city. (Kranz 2017) 
 
Challenges faced by IoT community 
 
Through deploying the internet of things multiple application domains 
to be used in various purposes like vehicles communication 
performance, infrastructure environment, healthcare environment, 
environment monitoring and etc. However, some challenges and 
issues are threading the IoT performance such as security since it acts 
as heart of the internet overall. Therefore, to keep the confidentiality, 
security and authentication available for the data to be secured even 
when it is 
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The benefits of IoT to the E-Government 

The Internet of Things (IoT) considered as the best technology 
used to describe the status of physical objects connected to the 
internet to be able to communicate with each other as well as 
with various citizens located in different places. Furthermore, 
IoT takes place in developing the applications and e-services 
that are E-Government whereas the IoT can provide 
operational, political, tactical and strategic benefit. Those 
benefits are permits efficient knowledge sharing and 
management also integration among various divisions and 
domains of the organizations as well as among organizations 
and citizens. 
Moreover, online-banking is an instance of e-services of e-
government which required to authenticating the user’s 
confidential details. Also, e-business to be provided for the 
buyers hence the logistics organizations are responsible to have 
and secure the user’s details since the users don’t want to give 
any confidential details to the vendors or other organizations. 
Due to this, it is a hard task to have an application used to 
secure all the user’s details while applying to request any kind 
of online service. 

Conclusion 
Hence, proposed solutions for overcoming those challenges and 
issues in sequence and to avoid the 
security challenges of the IoT could be using Software 
Development network (SDN). Also, to manage the generated 
data from various applications communications through 
applying various levels on the urban environment first level for 
data collection, second level for data processing and third level 
for data analysis and stored. As well as, the data routing 
through the internet between wireless end devices become one 
of the major issues faced by the IoT which can be resolved by 
Delay Tolerant Network (DTN) (Neisse 2015). In our future 
work, we are going to work on our proposed framework of 
SDN and DTN and related technological paradigm. 

used by users. Addition to that, multiple domains are 
communicate with each other that leads a huge data generated 
which need to be stored, managed and provide security for 
those huge data. Moreover, data transmission through the 
established transmission line by the source to transfer the data 
to the destination among the wireless end devices connected to 
the internet. Those data transmitted are exposed for delay, 
disruption, hacked or goes to wrong destination which causes 
traffic and congestion over the network. 
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Role of Interactive Multimedia in Environment Awareness 

Imad Kamil Al Jadawia and Vikas Rao Naidua 
 
 
 
Role of media in Environment Awareness is very significant. These days, social media has become one of the most common 

platforms to spread awareness on various aspects of environment. Then it can be about the climatic changes or it could be about 
the ecosystem of the country, people must be aware about the habitat, in which they are living and nurturing. The Ministry of 
Environment and Climate affairs, Oman, plays a vital role in this. It is responsible for weather monitoring and forecast apart from 
study of various nature reserves and animals which are becoming extinct slowly.This paper will evaluate various readily available 
means in order to raise awareness among the public. The result will be helpful to draw a framework with the help of which we 
can develop an appropriate system by using some multimedia tools. Apart from this, this paper will have review of some existing 
projects and literatures in the same area.Based on the findings, authors will be suggesting the development of mobile based 
application for regular updates on environment and its assets. 
 
 
Keywords: Interactive media; Mobile Application; Environment Awareness; Educational videos; Smart technology  
 
 
 
Introduction  
The Environment is one the most important aspects that we feel 

that every human being should be aware of. Particularly at this 
current time when Global warming has been effecting the world 
we live in. We found that it is very important that were all aware 
of the importance of taking care of the environment. We have 
also found out the Omani government take precautions about the 
environment we live in and taking care of it as well. Public 
awareness is something that they care deeply about and we came 
to a conclusion that this is a perfect topic to pursue. 
 
The Ministry of Environment and Climate Affairs was 
established on 9 September 2007 by Royal Decree No. (90/2007) 
after the environmental march went through several 
organizational and structural stages. It starts with the 
establishment of the Office of the Advisor for Conservation of the 
Environment in 1974 and its most important functions was the 
establishment and development of the project of reintroduction of 
the Arabian Oryx into their natural habitats. 
 
The Ministry of Environment and Climate Affairs as one of the 
government authorities is responsible for formulating plans and 
programs for protection of the environment and conservation of 
its natural resources through application of its policy to ensure 
safety of the environment, combat pollution and maintain the 
various ecosystems within the framework of the basic objectives 
of the sustainable development, as well as protection of wildlife, 
conservation of nature, preservation and sustainable use of 
resources. In addition to monitoring and assessment of climate 
change in coordination with the competent authorities to avoid 
many of the potential impacts of climate change on the natural, 
economic and social systems so as to be prepared to manage the 
risks of climate change by taking necessary actions, preparation 
of national strategies to mitigate greenhouse gas emissions and to 
adapt to these effects so as to confront the potential risks in this 
regard. 
 
Unfortunately, till this day the ministry has little involvement 
went it comes to awareness videos. That is why we have done 
many researches and found the inspiration to encourage us to 
work on a project for them on videos that could impact society 
 
After much research, we have found out that the best way for 
people to capture information is through videos. Research has 
found that videos have a bigger impact on taking in information 
then reading, listening and pictures. So we have decided to use 
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videos as our media source to education people on Environment 
Awareness. 
 
LITERATURE STUDY  
Literature review is the search of information that has a relation 
to the research of the project. It provides the reader with 
information and concepts of given topics within the project 
report. 
 
The first literature referred was an essential tutorial book that 
gives an in-depth guide to using Final Cut Pro X. The book will 
help give us the ability to master the tools of the software. As 
well as the characteristics of the software that makes it unique. 
This book will help in the editing process of the video, as well 
effects and subtitling. [1] 
 
Another website provides necessary tutorials about Final Cut Pro. 
It provides step to steps instruction of how to use the software. 
This tutorial will be very beneficial when working on the video. 
The tutorial will be used side by siding during the editing process 
of the project. [2] 
 
Authors also referred an article providing idea with a step to step 
guide to making promotional videos. It is written by an 
experienced video producer. The article is dived into a few steps: 
Strategic Planning, Pre-Production, Production, Post-Production 
and Distributing & Marketing. This article will help in 
understanding the fundamentals of promotional videos will guide 
us through process of filing and editing. [3] 
 
The next literature provides an instruction on how promotional 
videos are made. This video will help while filming. It is a short 
5-minute video that we can watch over and over again as a 
reminder during the implantation of the project. [3] 
 
Another resource provides an insight to filmmaking and editing 
from an artist point of view. It helps to bring out the creativity in 
the video with learning about visualization, colors and angles. [4] 
 
Authors referred another resource that provides an in-depth 
insight to Environmental Awareness. It provides necessary 
information about the issues we are currently faces, and how to 
overcome them. This reference helps significantly in 
understanding the environment in general in order to develop the 
most significant Environmental videos possible. [6] 
 
The authors also referred a handbook that provides idea about 
DSLR filming. The reference is a great guide on how to use 
DSLR cameras in terms of filming. This reference will help 
significantly when it comes to shooting. [11] 
 
METHODOLOGY 
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The methodology that we have chosen to peruse for the project is 
the Spiral Methodology. We have found that it is more suitable 
for large projects. This methodology rotates between all 
development phases, as well as the design phase and 
implementation phase. The Spiral Methodology is divided into 
four crucial stages: 
 
Planning Phase: This phase is where all the studies, requirements 
are collected in order to begin the next the phase. Risk Analysis 
Phase: This phase is conducted to classify any potential risk that 
might occur during the development of the project. 
 
Engineering Phase: This phase is where the development of the 
actual project takes place. 
 
Evaluation Phase: This phase will be based on the client’s 
evaluation of the project. The client’s feedback will determine 
whether to enter another development cycle for improvement and 
changes or give the project an approval 
 
We have chosen Spiral Model for our work due to the fact that it 
has the most flexible approach between the SDLC models. With 
this approach, we can easily edit, add and delete ideas, plans and 
work in every phase without making changes in the diagram. We 
can reduce the risks with using a systematic approach as well  
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Fig 2. Questionnaire Analysis 1 
 
The following question demonstrates how people feel that the 
best medium to register information is videos. Most People agree 
but some strongly agree and few disagree on this statement.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 3. Questionnaire Analysis 2 
 
This question gives us an understanding about what people feel is 
most important issue with the Environment. While a few people 
think that Public Awareness, Climate Change & Nature 
conservation are an important issue. 43% of the people think that 
Pollution is the most important issue with the Environment  

 
 
 

Fig 1. Spiral Model 
 
DATA COLLECTION  
Interviews are an excessive way to father information for a 
particular project. The power of interviews comes from the fact 
that we manage to meet and discuss with people and that gives a 
more profound understanding about their views and compassions 
about a particular topic. We view Interviews as a primary source 
for our data collection to develop this project.  
Questionnaires are a primary method to collect information about 
projects. We have found that spreading questionnaires out will 
give us an insight on things that people may not want to discuss 
in person. It gives us a better understanding on topics that we ask 
ourselves regularly while developing this Project. 
 
The question below demonstrates how people feel about people’s 
awareness of the importance of the environment, while many 
people believe that most people are aware. The majority of the 
people do believe that people are indeed not aware of it.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 4. Questionnaire Analysis 3 
 
 
 
In the following Question, we have asked people give their 
opinion on how healthy they think the environment is. 31.25% of 
the people think it’s good. Almost 13% of the people think it’s 
excellent. Almost 60% think it’s fair, and none think that it Poor. 
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Fig 7. Block Diagram 
 
 

Screen Prototypes:  
Following diagrams shows the initial prototypes which are 
proposed based on findings of this research. This application 
could be implemented both on KIOSK as well as mobile platform 
and the basic layout is shown in Fig 8 and Fig 9 respectively.  

 
 
 
 
 
 

Fig 5. Questionnaire Analysis 4 
 
The following Question Shows that everyone feel that promotion 
plays a huge rule in living in a healthier environment.  
 
 
 
 
 
 

 
Fig 8. Video Page for KIOSK  

 
 
 
 
 
 
 
 

Fig 6. Questionnaire Analysis 4 
 
DIAGRAMS FOR PROPOSED SYSTEM 
 
a. Initial Block Diagram:  
The initial block diagram shown in Fig 7 shows the proposed 
system flow. There will be a home screen from where other pages 
could be navigated. Videos will not be embedded in the 
application; rather they will be linked to the online resources due 
to optimized size of the final application.  
 
 
 
 

Fig 9. Video Page for Mobile 
 
 

CONCLUSION 
 

In conclusion, we find that Environmental Issues are extremely 
important to society. This project will hopefully encourage people to 
be more aware of the environment. We would like to give the 
Ministry and the viewers the best possible series of videos to will 
hopefully be highly influential, and impact society as a whole. 

 
ACKNOWLEDGEMENT 



202 
 

 
ISSN: 2167-1907 www.jofsr.com 3 



203 
 

Journal of Student Research (2017) 
 
I would like to express my thanks to all who have assisted me in 
completing my project planning. I would like to thank my 
supervisor Mr. Vikas Rao for being a great mentor in this process, 
and working with me hand to hand in order to create the best 
possible research. Last but not the least many thanks goes to my 
friends. 
 
References  
Wohl, Michael, 2012. Apple Pro Training Series: Final Cut  
Pro X Advanced Editing. 1st ed. California: Peachpit Press. 
 
"Final Cut Pro - Online Courses, Classes, Training, Tutorials 
on Lynda", Lynda.com - from LinkedIn, 2017. [Online].  
Available: https://www.lynda.com/Final-Cut-Pro-training-  
tutorials/201-0.html.  
[Accessed: 28- Dec- 2016]. 
 
"5 Steps: How To Make A Promotional Video, Step-By-Step 
Guide - Reel Marketer", Reel Marketer, 2017. [Online].  
Available: http://www.reelmarketer.com/how-to-make-a- 
promotional-video/. 
[Accessed: 29- Dec- 2016]. 
 
"the art of filmmaking and editing. - YouTube", 
Youtube.com,  
2017. [Online]. Available: 
https://www.youtube.com/results?search_query=the+art+of+f 
ilmmak ing+and+editing. [Accessed: 01- Jan- 2017]. 
 
"How  To  Make  A  Promotional  Video",  YouTube,  2017.  
[Online]. Available: 
https://www.youtube.com/watch?v=VZzBym2_X0w. 
[Accessed: 07- Jan- 2017]. 
 
B. Kingsolver, A novel, 1st ed. London: Faber and Faber, 
2013. 

 
MEC, Muscat, OMAN 

 
H. Kerzner, Project management, 1st ed. Hoboken, NJ:  
Wiley, 2006. 
 
P. Baguley, Project management, 1st ed. London: Teach 
Yourself, 2003. 
 
K. Heldman, Project management JumpStart, 1st ed. San 
Francisco, Calif.: SYBEX, 2003. 
 
J. Creswell and V. Plano Clark, Designing and conducting 
mixed methods research, 1st ed. Thousand Oaks: Sage, 2009. 

B.Andersson, The DSLR  filmmaker's handbook, 1st 

ed.Hoboken, New Jersey: Sybex, 2015.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



204 
 

 
ISSN: 2167-1907 www.jofsr.com 4 



205 
 

Journal of Student Research (2017) MEC, Muscat, OMAN  

Security Enabled Parallel Connection for Intercom 

Mubarak Nasser Kalif AL-Hatmia, Jibreal Khana, Sumesh E.Pa 
 
 

 
The paper is intended to keep up security amongst 4 parallel telephones associated with a solitary telephone cable wire. The 
proposed system provide near independent line like performance for the set of 4 intercoms line. At the point when two or more 
telephone is associated with a solitary telephone wire line, anybody can pick up telephone to attend the discussion on other end. 
The projected framework gives an answer for security amongst the telephones associated. So as to meet the prerequisite we are 
utilizing four phones associated as a part of parallel throughout solitary phone cable line with every phone associated through 
communicate a transfer in the framework. At the point when any of phone is picked up every single other telephone are 
disengaged by the transfers through a configuration plan of opt couplers, the consequence of that is provided to a code able 
Arduino. The Arduino drives signal to a seven segment demonstration to show which phone is picked up, whereas different 
phones are disengaged by particular transfers with assist of Relay-Driver Integrated Circuit connected to Arduino. The system 
can be utilized in home and workplaces there two or more phone is associated in parallel throughout a solitary phone line wire. 
The venture is reasonable for both approaching and going outward calls.Facilitate the venture can be upgraded by including more 
numeral of telephones with intercom service. An approaching caller ID service can likewise add further to this. 
 
Keywords: intercom; arduino; exchange; relay;  

 
 
Introduction  

The fundamental aim of the project is to keep up 
data that is auto security for another person in the area 
of broadcast communications.  

The project or venture is intended to keep up secrecy 
between 4 parallel phones associated with a solitary phone 
line. This is produced to flame out hacking of data in 
correspondence framework. In order to get together this 
prerequisite we are utilizing four phones associated 
parallel throughout a solitary phone line. At the point 
when more than one telephone is associated with a solitary 
phone line, anybody can lift telephone to listen to the 
discussion on other one. The proposed framework gives 
answer for secrecy between phones associated. 
 

As to meet this prerequisite we are utilizing four 
phones associated in parallel throughout a solitary phone 
line with every phone associated throughout relay in the 
framework. At the point when any of the phone is picked 
up, there lay with situates with association and current 
flows furthermore, creates the Integrated Circuit Opto-
Coupler MCT23, and output is nourished to code able 
Arduino, furthermore, transmit signal to show which 
phone line wire is picked up in seven Segment show, 
whereas different phones will stumble off by creating relay 
open or off by the help of Relay - Driver Integrated Circuit 
(ULN2003). At the point when any of phone is lifted every 
single other telephone are disengaged by relays throughout 
planning of opto-couplers, the yield of that is provided for 
a programmable Arduino family. 
 

The Arduino sends signal to a seven Segment 
demonstration to show that phone is lifted, while 
different phones are disengaged by individual relays 
with the help of Relay Driver IC interfaced to Arduino. 
 

This Project can utilize as a part of houses and 
workplaces there more than one phone is associated in 

 
parallel throughout a solitary phone line. The project is 
appropriate for both approaching and going calls. 
Facilitate the project can be improved by including 
more numeral of telephones with intercom service. An 
approaching caller identification service can likewise 
add to it. [1]. 
 
Project Background  

1.1 Project background  
In the good old days, maybe when we had a modest bunch of 
clients, we connected Intercom to Outreach since it was quick 
to pick up, and met our guidelines of an all-around composed 
item. For those of us that are less recognizable, Intercom is 
in-application notices framework that incorporates into 
application two way talk between end clients and 
organization representatives.[2].  
We are at a standstill Intercom clients for their in-application 
notifications to end clients. It's hard to be incredible at all 
things, and they are still the pioneer at this.  
In Intercom, there is no thought of waiting that implies there 
is no simple path for a Success Team associate to 
comprehend what they have tended to, and what necessitates 
their consideration.  

The field of innovation identifies with disseminated 
sound or video frameworks and intercom frameworks for 
the most part, and all the more especially, to a digital 
intercom arrangement that gives multi-source, multi-zone 
disseminated sound or video and 2-way intercom abilities 
for existing house and workplace uses in light of 
correspondence over existing power lines.([4]. 
 

In Intercom, there is no understanding of a group 
that we can dispense it to. Despite everything that has 
faith in Intercom for informing with declarations in 
application, and for movement based correspondence. 
They are hands-down best at this, and it would like to 
develop as an organization in different regions. 
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An office intercom is helpful for any entrepreneur, 
whether they have general guests or they are shut site. 
Whatever the extent of organization or motive of the 
workplace, there are various advantages to having the 
intercom professionally introduced. [3] 
 

Reception security  
Security is critical wherever we work, from pinnacle 

secrecy government locales throughout little branch 
workplaces. An intercom framework implies entrance 
can simply be observed, and is particularly essential 
when there is no formal gathering range. 
 

They can be utilized as between floor gadgets. That 
implies entry can be controlled inside the association, 
giving staff diverse levels of freedom. Inward intercom 
is a superb approach to dissuade would-be criminals on 
the off chance that they can't get to something besides 
the ground floor. 
 

The concept behind this is generation of a call 
signal by means of electronics involved which is 
transmitted by the intercom master unit which is also 
called as intercommunication system. This is 
transmitted to the number of remote units which make 
use of these signals for generation of an audio alert or 
call on selected remote units. 
 
Design and analysis:  
Design Configuration is phase where every genuine 

structure related information and method will be 
bored down. Similar to further indoctrination and 
embedded exercises, this project is moreover 
depending on constant arrangement to reproduce 
simulate or imitator given date and determination to 
get genuine yield  

The secure connection plays an important role in 
everyone’s life. In this case also we are talking about 
secure connection of the parallel connected intercom. 
This solution gives the in depth analysis of the topic 
considering various parameter across this project. In 
this work we have talked in detail about design. 
 
process followed, what is risk criteria in this work, what 
flow model is followed. All points are being given as 
summary initially to just give idea about what is being 
communicated in the project. Finally after designing 
part we have taken a review of the work. 
 
This chapter comprises particulars and clarification 
about system block diagram, flow chart, technical 
requirements. Also, it explains the reasonable parts of 
the system.[5] 
 

a. System Design:  
Design Configuration is central part of any project which 
show method, methodology, purposes of intrigue and 
impediments nearby the trials required to run framework 
module adequately. On for the most part, this venture is 
also depending on the system block duagram outline 
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which illuminates parts anticipated that would develop 
for such purpose 
 

b. Block diagram: 
 
To portray especially described application, this is basic to 
first clear up all foremost and insignificant sections in 
venture. This portion will afterward crumble into a couple 
areas in perspective of need and headway reason. Taking after 
is outline that depict the structure block diagram. 
 
The main telephone line is connected to the Arduino CPU 
extension program for telephone exchange. This is used to 
switch between the different telephone lines in the intercom 
system. The switching between different telephone lines in 
the intercom system is done by the help of relay incorporated 
in the system shown in Fig.1  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 1. Block diagram of exchange system 
 
The arduino gives command to the exchange switch to 
make a connection between the requisite telephone lines. 
 

Figure 2 shown the intercome circuit connections by 
using 4 telephones connected with one line .When line 
on the all phones will ring ,the first telephone pickup 
the rest discounted .As the moment the 7 segment will 
show the number of which phone is connected .There is 
switch to exchange the line between the telephone 
.When the line number one connected and wants to 
exchange the call to another one ,just press the number 
of switch and the call directaly exchange.  
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.2 . Circuit diagram 
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PROJECT DESIGN 
 

a)Collecting data sheet and components relevant 
with the project by one week collected all equipment’s, 
except one changing of switch by using the DTMF to 
reduce the cables connections. 
 

b) I do the simulations of the circuit by using 
the Proteus programmer as shown in Fig. 3.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.3 . System schematic diagram in Proteus. 
 

c)First, I used the bread board to testing the circuit 
of ON/OFF hook by using two telephones  

d)connected with one line cable .The result measure 
the current and voltage in both process .  

e)Second, connected 7 segment and programmer in 
the chip of microcontroller.  

f) Third, connected the rely with ON/OFF hook circuit 
by using two telephone and the result is shown in Fig.4. 

g)I tested the DTMF testing, but no way to 
connected as switch as shown in Fig. 5. 
 

h)Finally ,I solder all equipment and test it as 
shown in Fig.6.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 4. Hook circuit functionality 
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Fig. 5. DTMF testing  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 6. Soldered system. 

 
III. . CONCLUSION 

 
The secure connection plays an important role in 
everyone’s life. In this case also we are talking about 
secure connection of the parallel connected intercom. 
This solution gives the in depth analysis of the topic 
considering various parameter across this project. In 
this work we have talked in detail about design process 
followed, what is risk criteria in this work, what flow 
model is followed. All points are being given as 
summary initially to just give idea about what is being 
communicated in the project. Finally after designing 
part we have taken a review of the work. 
 
The Home Security Intercom Control System is 
constructed and looked at utilizing 2 remote ends. 
Development and establishment of the remaining ends is 
in advance. The framework functions that have been tartan 
and worked acceptably are: interruption alert detecting; 
temperature detecting and, control of warming and 
aerating and cooling; main or master intercom abilities at 
every remote end; stereo organize and self-checking of 
framework yields and power supplies. 
 
The framework is extremely adaptable as a result of its 
Arduino controller and postponed work execution, and 
gives a great deal more ability than isolate frameworks 
could have given. The finished framework cost of 
around is extensively more practical than the buy of 
independent frameworks to actualize every functions. 
 
The chief objective of the venture is to studied and 
design implemented to show how security enabled 
parallel connection for intercom implementation. 
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The work is about intercom communication design for 
parallel networks which is secure. In this work securely 
designing the circuit is more important. Various aspects 
are talked in this work with proper elaboration about 
various internal sub topics. Design part is handled with 
the care. Finally we have concluded the work with the 
remarks of the established design objectives. 
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Smart Aquarium Kit 
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The project is designed to build an automatic aquarium kit. The aquarium kit consists of electronic components that control the 
fish-tank environment by maintaining the parameters such as temperature and PH. The project is very useful for the people who 
like decorating their houses with an aquarium. Therefore, here the project presents how this smart system works. The smart 
system has three main functions; food supplying, water filtration, and maintaining system). The food supplier system provides 
food for the fishes in the aquarium kit automatically. Therefore no effort is required from the user to feed the fishes. The filtration 
system provides clean water in the aquarium kit. In case if the water gets dirty in the aquarium, then the user will be allowed to 
enter the system to activate water pump by using manual switch. There is a system in the aquarium kit project to maintain the pH 
level, humidity level and temperature. The temperature is maintained between 20 and 35 degrees Celsius by the water pump. The 
water pump recycles the water to cool down the temperature in the system. However if the humidity goes above 20% then the 
system will run the fan to blow the air in the aquarium in order to reduce the humidity below 20%. In case if the PH level goes 
above 7 alarm will be activated to alert the user to read the PH level. 
 
 
Keywords: Aquarium; Filtration; PH level; Water Pump; Smart System  
 
 
Introduction  

Aquarium Kit is a fish-tank filled with water for keeping 
underwater lives and it generally used for decoration 
purpose. The aquarium gives stunning look to the area, gives 
a sense of peace, life and tranquility in the place and it gives 
the people the feeling of connection to the nature, therefore 
we can see Aquarium Kit almost in every houses, hospitals 
and even in the restaurants. Moreover, we can find so many 
people are interested in petting fish, therefore they collect 
different types of fishes and provide a proper Aquarium Kit 
for these creatures, but petting fishes is a hard job as it 
requires full attention time to time to keep the tank adaptable 
for the fishes by providing a proper environment. Thus, 
having a smart Aquarium Kit will help people to take care of 
their fishes without any effort. This project designs a system 
that provide the perfect environment in the aquarium water 
and control the feeding process for the fishes automatically 
to help the fish live longer and healthier without any need of 
a direct observation from the person. After the project is 
completed, the system will be able to generate a perfect 
environment simulated from the original environment where 
the fish came from. Moreover the system controls a few 
important parameters such as temperature roughly between 
20 and 30 degrees Celsius, pH about 7, dissolved oxygen, 
water filtration, humidity and feeding process which should 
be maintained around 20 to 40 for almost all kinds of fishes. 
The system has many features as follows:  
1. Filtering system for a better environment in the aquarium.  
2. Control and maintain the parameters in a proper range 
automatically such as: temperature, humidity, water level, 
amount of dissolved oxygen, water filtration and PH.  
3. Providing a food supplier system. 

 
While studying the literature review there were few past 

projects that used similar method or related to the aquarium 
kit project. However the system still unique because 
comparing to the other previous projects or systems the 
system includes few differences and that’s what makes the 
project unique and different compare to other. Therefore, 
different articles were discussed as follows  

This article based on educational reports written by Dr. 
foster and Dr. Smith. The article includes much information 
about water pump that it can be used in aquarium or usually 
used in aquariums. At first the article discusses the uses of the 
water pump. Moreover the use of water pump that was 
mentioned in the article is to move the water either to the 
filtration system or from the filtration system this can be 
applied in both saltwater and freshwater aquariums. Wet/dry 
filter system and pressure setup filter system are the two types 
of filtration setups. In addition to water pump can be used to 
create a current in the aquarium as well and it can push the 
water in other devices or fill the tank or drain it. In the second 
part of the article the writers discuss the flow rate that is 
proper for an aquarium during certain duration of time. 
However the level of GPH, shape and size of the tank must be 
considerate while deciding the flow rate of the pump. Other 
part discusses how to choose the suitable pump for your 
aquarium and this based on many different steps as it will be 
mentioned briefly in the following:  
First step the user need to know how many gallons are need 
it for his/her tank. Secondly the user must determine  
Head height (Head highest is the distance between the 
highest point the water will reach and the pump). By 
considering the head high, GPH, sharp turns and the tubes, 
water pump can be chosen successfully. 
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Open Aquarium - Aquaponics and Fish Tank Monitoring 
using Arduino  
 
 
 
 
 
 
 
 
 
 
 
 

Fig 1.1: open aquarium  
The previous parts of the article were really useful and directly 
related to a very important part of the present system that will be 
used in the aquarium kit therefore this article was chosen. Open 
Aquarium - Aquaponics and Fish Tank Monitoring using 
Arduino.This article is similar to the project; however there are 
few points that show how much the present aquarium system is 
different. At first, few important points from the article will be 
discussed then reasons will be given that will describes how this 
article helped in carrying out the present project. The title of the 
article is “Open Aquarium - Aquaponics and Fish Tank 
Monitoring using Arduino” from the name we can understand 
that the system of this aquarium is based on the Arduino 
microcontroller [3].The aquarium includes two different main 
kits: Aquaponics kit and basic kit along with many different 
additional accessories.  

The system includes three different sensors that measure 
important variables such as PH, conductivity and temperature, 
as we know these variable have a major effect on the fish’s 
health. Moreover, there are also four different actuators to 
maintain the water condition in the kit such as cooling or 
heating the water to maintain proper water temperature also 
there is a feeding fish system and water pump for changing 
water. The system also includes a web application that stores 
all the gathered data to be stored as well in the user personal 
phone or device.  

The present system is different from the article system 
because it includes a more effective filter system that will 
maintain the water clean for a long time and it’s also controlled 
feeding process to organize the feeding fish in the aquarium. The 
system includes an LCD display screen to show all the required 
data of the system to give information about different variables 
that may affect the fish’s health instead of using a web 
application. Also, this system is providing safety and security to 
aquarium kit because of the keypad that will be attached to give 
only the user authority to use the kit after applying a certain 
password that the user saved it in the system memory earlier to 
change humidity level and temperature degree of the system [6]. 
 
Arduino Pump Tutorial - Aquarium Auto Refill  

This article shows how to use water pump, but with the help 
of Arduino microcontroller and float switch. This project article 
uses a similar concept of the present system but the difference 
that the present project uses water level sensor instead of float 
switch and also having two different tubes in the system one to 
provide clean water and one to push the dirty water out of the 
tank [3]. The system describes the same method that is used in 
the present aquarium system. The 
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method in short is to refill the tank once the level of the tank 
becomes too low and that will happen once the float switch 
sense the level of the water to activate the water pump. This 
application can be used also in water fountains. In the present 
system at first the dirty water will be pushed out of the tank 
through a specific tube, then the water level sensor will sense the 
level of water and once the level is too low, the clean water will 
be refilled in the tank with the help of a water pump. Also the 
whole process is controlled by a PIC microcontroller [5]. 

 
Fish Tank Monitor  

This article discusses how to build fish tank monitoring 
system. The system provided by the article can measure the 
temperature of the water and air, PH of the water and intensity of 
the light in the tank. The system of this article works in two 
versions. The first version is WIFI Bee and SODAQ to send the 
data through it. The other version uses Ethernet Shield and 
Arduino Uno to send data as well. In each version there will be 
few differences in the setup [3]. The materials used in the system 
are fish tank and all the needed accessories for the tank, sensor 
for the temperature (DS18B20) sensing as well as PH sensor and 
a controller board. And one sensor for both humidity and 
temperature of the water in the tank (DHT22) similar to the one 
used in the present project, one digital light sensor, OLED display 
and grove cables [1]. There are two versions as it was mentioned 
before and in each version there are two types of settings. The 
first version is Sodaq Version and the two types of this version 
are Sodaq and WiFi bee. The other version is Arduino Uno 
Version the two types of this version are Arduino Uno and 
Ethernet Shield. However, in these two versions there are a few 
items the user should consider sending data, such as Ethernet 
cable and Grove Shield [3]. The article discusses the steps for 
preparing the tank and attaching the sensors. Also, how to choose 
a proper version of a given system along with a few details about 
each version. All this information included in the article helped in 
designing the project because it gives all the important basics to 
design a proper aquarium kit. This article is very useful for the 
aquarium kit project because it provides in details about how to 
build a feeding system in the aquarium. However, the present 
project uses PIC microcontroller to implement the feeding 
system. The article mentions seven main steps to follow in order 
to build a feeding system. The seven steps are described in the 
following paragraphs briefly.  
 
 
 
 
 
 
 
 

Figure 1.2: fish tank monitor 
 
Auto Fish Feeder  

This article is very useful for the aquarium kit project 
because it provides in details about how to build a feeding 
system in the aquarium. However, the present project uses 
PIC microcontroller to implement the feeding system. The 
article mentions seven main steps to follow in order to build a 
feeding system. The seven steps are described in the 
following paragraphs briefly. 
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The first step of the article describes the needed materials 
or items to build the feeding kit. The main components of the 
system are tool box, power supply of 9 or 12V, a hung up 
phone switch, timer and Arduino UNO [3]. The second step 
of the article describes the construction of the system with 
variable items that can be found easily in any home or store. 
However, in this step the writer of the article didn’t mention 
any electronic parts to use while building the system. The 
third step gives few solutions for problems that may occur in 
the system. The fourth step is electronic parts, this step 
describes the connection on the breadboard and the Red 
Board (Arduino UNO) and how all electronic components are 
connected together along with the timer as well[8]. The fifth 
step mentions all the necessary codes to run the system. The 
sixth step includes a video that shows the working principle of 
the system. However the seventh or last step shows a video 
for testing the system by providing fish food to the kit [4].  
 
 
 
 
 
 
 

Fig 1.3: auto fish feeder 
 
Project Methodology  

It was found that the V-shaped method is the most 
suitable one to be used in this project because it works 
according to testing in each and every stage. Also, this 
methodology is better for the system because while using this 
model it can be assure that all the steps are going completely 
correct by testing each step before going to the other step.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.4: V-shape Model 
 
Verification Phases of v-model methodology.  

The different phases of the V-shaped method are as follows:  
1. Requirement Analysis 
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As the previous graph shows the first stage is analyzing the 
requirements. From this stage it can be understood that the system 
requirements are according to the user need and user perspective. 
Moreover, this stage includes as well all the ideas about the exact 
requirements and the user specific expectation about the project. 
This stage needs to be well managed because in some cases we 
can find the user is not sure about the exact need of his/her 
project or system. Therefore, this first stage is required to show 
all the requirements of the system and to clear all the inputs to 
make the stage of testing more easily process. 
2. System Design  

This stage comes after the user is having a clear idea 
about his/her requirement of the system because it will be 
easy now to go to the next step and design the system 
completely. To complete this stage the user must have enough 
knowledge about the hardware requirement of the system in 
order to complete the development of the project. Moreover 
the test of the development plan is according to the design of 
the system. Therefore, it’s better to do this stage earlier to 
provide more time for testing.  
3. Module Design  

At this stage the user should make sure that the design of 
the project or the model of the system is compatible with the 
other model in the same system based on the other external 
systems and architecture of these systems. Moreover, this will 
allow to overall tests and by that the system will be designed 
without errors because this stage will help to eliminate all the 
errors and maximum fat that may occur through the process of 
the project.  
4. Coding Phase  

This stage is based on the system actual coding and the 
model designed phase. Moreover the coding phase is taken up by 
the designed phase. Also, it’s about choosing the most suitable 
programming to help in designing the circuits of the system with 
considering all the hardware and software requirements. The 
coding in this stage will be based on the guidelines of the system 
to provide the desired output. Although the coding is not an easy 
step, therefore the code may go through numerous review to 
ensure that the code is suitable, one to make the system to 
perform perfectly without any errors. 
5. Validation Phases  

In the following there are the validation phases of V-model:  
i) Unit Testing:  

During the validation phase the model unit test designed 
and the model designed are executed in the code. This stage 
helps in eliminating all the errors from the early stage of the 
project. Moreover, not all the defects can be uncovered by the 
unit testing.  
ii) Integration Testing:  

This phase is only to test the connection and coexistence 
of the internal models through the system. Moreover, this 
phase is associated with the architectural design of the 
system. iii) System Testing:  

System testing is associated with the phase of system 
design. This system based on testing and checking the 
complete system according to the functionality and 
development of the system with external systems. Moreover, 
all the compatibility issues which the software and hardware 
can be uncovered in the test execution of the system. 
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Design of a Proposed System  

The following is an initial design of the smart aquarium 
kit project. Moreover, the output is predicted to be 
implemented in the next stage.  
System Block Diagram  

The following block diagram shows all the required input 
to the microcontroller in order to succeed in producing all the 
desired output from the system as it’s shown in figure.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.5: system block diagram  
As the previous block diagram shows the inputs to the 

microcontroller are a power supply of 5 Volt, oxygen sensor, PH 
sensor, temperature sensor, humidity sensor, water level sensor, 
and keypad and switch [16]. There are different outputs from the 
PIC microcontroller [13]such as servo motor, alarm, LCD[9], one 
relay connected to the fan and the other two relays are connected 
to the water pumps[14]. Each sensor in the input gives a different 
reading or measurement, for example the oxygen sensor gives the 
level of the oxygen in the water. Then it sends the data to the 
microcontroller. The microcontroller will operate to provide an 
alarm once the level of the PH goes above7. This process is 
implemented to maintain a proper level of PH in the aquarium 
[7]. For the filtering system the microcontroller sends the data to 
the water level sensor and receives from it to refill the aquarium 
with clean water. The filter is not designed to be activated after 
certain duration of time. The filter can be activated only if the 
user activates the water pumps for the filtering process by using 
the manual switch. In the filtering process water pump (1) will be 
activated first and all the dirty water will be taken out of the 
aquarium through it[12], then the water level sensor will sense the 
drop in the water level and it will activate water pump (2) to refill 
the aquarium with clean water[2]. The feeding system is basically 
consisting of two main parts. The first part is the feeding kit 
refills every three to four days. The other part is the servo motor 
that attaches to the kit to organize the feeding process. The 
feeding process will be activated once the system is turned on. 
Moreover, during the time of feed the servo motor will rotate at 
an angle of 90 degrees. The food will be released into the water 
and the process keep on repeating each time the system is 
switched on. If humidity is not around 40%, then the system will 
run a specific process to maintain the humidity in a proper range. 
The system will activate the fan to reduce the humidity in the 
tank if it is beyond 40% [15]. 

MEC, Muscat, OMAN 
 
 

In case of temperature is high, the system will produce 
cold water in order to reduce the temperature in the tank to 
maintain it in a range less than 30 degrees Celsius. Once the 
user enters the correct password to the keypad, the user will 
be allowed to enter the main program of the system to change 
temperature and humidity values so that the system will be 
running according to the new entered values. 
 
B. Software design  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1.6: system flow chart  

This system is based on several executions. The feeding 
system is based on servo motor rotation as indicated in the 
flowchart. When the system is turned on the servo motor will be 
activated to rotate at an angle of 900and the dry food will be 
released in the water. When the user activates the filtering system 
by using the manual switch, all the dirty water will be released 
through the water pump (1) then the level of the water will reduce 
till 200 liters and the level sensor will sense the decrease in water 
and it will activate water pump (2) to refill the tank with clean 
water. If there is an increase in the aquarium temperature above 
30 degrees Celsius the system will activate the water pump (1) to 
reduce the amount of the water in the tank. Then the water level 
sensor will sense the reducing in the water level and will activate 
the water pump (3) to refill the system with cold water to 
maintain the temperature in a proper level. 
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Figure 1.7: system flow chart at reception  
As indicated in the flowchart, the user can enter the system to 
change the parameters (humidity and temperature). If the 
humidity level is greater or equal to 40%, then the fan will be 
activated. If the oxygen level is above or equal to 7, then the 
system will activate the alarm to indicate that there is high 
percentage in the aquarium water.  
Technical Requirements  

The technical requirements discuss all the different hardware 
and software components for which the aquarium consists. There 
are thirteen main different hardware components and two 
software components used in the project. The project is 
implemented by PIC microcontroller. The PIC microcontroller 
(PIC 16F887) is the heart of the aquarium kit project because it 
execute all the codes that control different components of the 
project to get the desired output in order to achieve the objectives 
of the project. The LCD is used to display variable parameter of 
the system such as the water level of the aquarium, PH level, 
oxygen level, humidity level and temperature level of the 
aquarium [9]. The keypad is used to allow the user to change any 
required parameter after entering the correct password. The level 
sensor required in this project to detect the level of the water. By 
detecting the level of the water the system can understand when 
it’s required to refill the aquarium with clean water and when it’s 
not required. Therefore level sensor is very important in the 
filtering process. The PH sensor is implemented in the project to 
help in measuring the level of PH in the water and then display it 
on the LCD. The servo motor is the main part of the automatic 
feeding system in the aquarium kit project. Because when the 
servo motor rotate to an angle of 900 the food will be released 
from the feeding kit into the water. The basic part of the filtering 
system is the water pumps. The water pump is used in the 
filtering system for two purposes: The first purpose is to take out 
all the dirty water from 

 
 
the aquarium and the second purpose is to refill the tank with clean 
water. DHT11 is implemented in the aquarium kit project to measure 
two important variables (temperature and humidity). When the 
DHT11 sense there is increasing in temperature beyond a specific 
limit (temp greater or equal to 300 degree Celsius) the filtering 
system will be activated to reduce the water temperature. And if the 
DHT11 sense there is increasing in humidity beyond a specific limit 
(humidity greater or equal to40%) then the system will activate the 
fan to reduce humidity [1].The software used in this project is (ISIS) 
Proteus and mikro C program to simulate the circuit diagram. 
 
System operation  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.8: Project Schematic diagram  
There are three main systems that the aquarium kit project 
implement. The first system is food supply system for the fish’s 
through a feeding kit that will be attached to the aquarium tank. 
The feeding kit consists of two main components (servo motor 
and microcontroller). The servo motor connected to the 
microcontroller as an output and once the system is turned on the 
microcontroller will activate the servo motor to rotate at an angle 
of 45 degrees to release the food in the water.  

The second system is filtering the water of the aquarium kit. 
The concept of the water pump is to take the muddy water out of 
the tank by using the first water pump (water pump (1)) and to 
refill the tank with the second water pump (water pump (2)). The 
number of filtering per week in the aquarium will be according to 
the user decision. The user will be allowed to activate the filter by 
using manual switch. The LCD displays all the important 
variables of the aquarium kit. The readings that will show on the 
LCD are water level sensor, temperature and humidity sensor 
(DHT11) [1], PH senor and oxygen sensor. The microcontroller 
will take all the readings from the different sensors, and varies 
actions will be implemented. In case if the humidity went above 
40% a signal will be sent to the microcontroller then the fan will 
be activated based on the microcontroller order to circulate the air 
to decreases the humidity level in the aquarium. In case if the 
temperature goes 
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a above 30 degrees Celsius the sensor will indicated that to the 
microcontroller to send a pulse that will activate the relay (1) to 
open the water pump (1) and release the water out of the tank. If 
the level of the water went below 200 ml, then water pump  
(2) will be activated and it will refill the tank with cold water 
to maintain proper temperature [2].In case of PH, if the PH 
level goes above 7 then the sensor will send a signal to the 
microcontroller in order to activate the alarm. The alarm will 
alert the user about the increases in PH level. 
 
Results and Discussion  

In the project the system simulation is based on two main 
parts, the first part discuss the software simulation by using ISIS 
simulation (Proteus 8)the other part is hardware testing and 
implementation. These two parts are described in the following. 
Proteus 8 was used to simulate the project circuit and the code 
was written in mikro C program. Many various components were 
connected to achieve the objectives of the aquarium kit.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1.9: circuit diagram 

 
As shown in figure 2.0 two PIC microcontroller of 40 

pins are used. Different components such as (LCD, humidity 
sensor, temperature sensor, oxygen sensor, water level sensor, 
PH sensor and keypad) are connected to one of the PIC 
microcontroller through port A, B and D. However port C is 
connected to the second PIC microcontroller. The second PIC 
microcontroller is connected to the relays, servo motor, fan 
and water pumps. From the previous description we can 
understand that simulating the circuit is an important step to 
set all the components and to test them to indicate the results 
or outputs of the system to implement it in the next step. To 
give a better understanding of the circuit simulation each 
output of the circuit was simulated on the ISIS simulation 
platform to make it run according to the objectives of the 
project and it is explained in the following. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.0: feeding process  
Once the system is turned on one massage will be displayed 

in LCD (feeding food to aquarium fishes) to start the feeding 
system as shown in the figure 2.2 In the same time PIC 
microcontroller will send a pulse to the servo motor to rotate in 
an angle of 90 degrees to release the food in the aquarium[11].  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.1: feeding process  
After a delay of milliseconds another sat of massages will be 

displayed in the LCD to indicate the readings of different sensors 
interfaced in the circuit such as humidity sensor, PH sensor, 
temperature sensor and water level sensor. The previous figure 
2.3 shows each sensor reading. One of the important systems in 
the project is measurement system which includes different 
sensors that is implemented to keep monitoring any change that 
may occur in the aquarium water. Notice that the temperature 
reading is 28 degree and the humidity reading is 39%. If the 
temperature increased more than 35 degree (as it was entered to 
the Mikro C program as a proper temperature for the water) the 
filtering system will be activated to cool down the water through 
water pumps. Moreover if the humidity increased more than 40% 
(as it was entered to the Mikro C program as a proper humidity 
for the water) the fan will be activated to circulate the air in order 
to reduce humidity in the aquarium. The next paragraphs include 
disruption about servo motor since it is used in several places to 
implement the project circuit. Several parameters were controlled 
through the motors therefore relays were connected in the circuit 
and interfaced with the motors as shown in the figure 6.4 to get 
the desired 
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output. Rotating the servo motor is a very important output to 
the system since it help in feeding the fishes in the 
aquarium(once the servo motor rotate at angle of 90 degree 
the food will be released from the kit to the water through the 
feeding kit). Moreover in case if the humidity increased in the 
aquarium then servo motor will rotate the fan to circulate the 
air in order to decrease the aquarium humidity. Furthermore 
the servo motor rotation in the circuit that is controlled 
through three relays is indicating the filtering system process. 
Servomotor rotates in different angles therefore angles are 
mention below [10]. 
 
Servo motor rotation  

1- Rotate at an angle of 45 degree. 
2- Rotate at an angle of 90 degree.  
3- Rotate at an angle of 180 degree.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2.3: enter password 

 
As shown in figure 2.4the displayed massage in LCD is 

an indication to the user to enter the correct password in order 
to change humidity and temperature values if it required, 
because these two parameters are the most important ones to 
affect the water in the aquarium. Once the user changes the 
values of temperature and humidity the system will continue 
operating according to the new values as shown in figure 6.5. 
Notice that the old value of humidity was 39% and it is 
changed to 40% and the old value of temperature is 28 degree 
and it now it is changed to 35 degree.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.4: change parameters 

MEC, Muscat, OMAN 
 
 

Hence the correct password to be entered to the keypad is 
(2222) any other number will not allow the user to enter the 
system to change any required parameter. In the other hand if 
the user entered a wrong password a massage will be 
displayed in the LCD to indicate that and to asks the user to 
try again as it’s shown in figure 6.6.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.5: wrong 
password Bread board implementation  
Once the system is switch on the feeding process will be activated 
by the pic microcontroller. The pic will send a pulse to the servo 
motor to give it an order to rotate in 90 degree once the system in 
switch on. The servo will be attached to the feeding kit so that 
once the servo motor rotate the dry food will be released in the 
water. As its shown in the above figure according to the data 
sheet the pic microcontroller is connected to the LCD to indicate 
the process of the feeding kit.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.6: measurement system 
 

Once the feeding process is completed the LCD will indicate 
rest of the varies parameters of the system such as humidity, 
temperature, PH and water level sensor. If the temperature 
increased more than 30 degree then filter will be activated. If the 
humidity increased more than 40% then fan will be activated. If 
PH level increased then alarm is activated. After entering correct 
password in the key pad the user will be 
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allowed to enter the system to make any required changes for 
temperature value and humidity value. 
 
Conclusion and recommendations  

The aquarium kit project is a full system provides a 
healthy environment to the fishes. Keeping fishes in a healthy 
condition is not an easy job. Therefore, this project reflects a 
healthy environment by applying smart system (feeding 
system, filtration system and measuring system). Feeding 
system is very important as it provides food to the fish 
automatically. This system is very useful in case if the user 
forgets to feed the fishes. The filtration system is a significant 
function that keeps the aquarium clean. So, the water needs to 
be kept clean from dirt because the dirty water affects the fish 
health. Therefore filtering the aquarium every three to four 
days is compulsory. The filtering system will only run based 
on the user request. The measuring system consists of two 
main sensors humidity sensor and oxygen sensor, the oxygen 
sensor controls the amount of dissolved oxygen in water in 
the range of 8.3mg/L. In case if the oxygen level went below 
8.3mg/l the system will activate the alarm to alert the user to 
adjust the oxygen content. The humidity is also controlled in 
20% and if it goes above the range, the fan will generate air to 
control the humidity percentage. This project will be more 
effective if few tasks are performed such as: Improve the food 
supplier system, because this system provides only dry food. 
Attach the system with the user mobile phone to make the 
control of the aquarium easier. Improve the pH controller, 
because the pH controller cannot adjust the optimum pH 
value 7 as the sensor shows only the pH reading. 
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Smart E-Learning System Architecture based on 
 

Cloud Computing 
 

Jawaher Ahmed Mohammed AL Busaidia, Muhammad Sohail Hayata 
 
 
With the advent of new technologies, companies and academic institutions are striving to keep pace with the advancement in 
Information and Communication Technologies and to streamline the way to manage or upgrade their IT resources. Cloud 
Computing provides an alternative solution to achieve these objectives within budget. A number of colleges and universities all 
over the world are implementing cloud infrastructure to reduce the IT operational cost and increasing the effectiveness and 
convenience of educational services. Cloud computing can play an important role in the education sector in providing ubiquitous 
access (anytime, anywhere, independent of device) to the learning material. This approach provides a new way to design and 
manage IT resources in an efficient manner not only by increasing the user’s productivity and hardware utilization but also 
decreasing infrastructure cost through virtualization. This research paper presents a smart e-learning system based on cloud 
platform in delivering and sharing e-learning resources. The authors also discuss the features of the smart E-Learning system 
over the traditional system and propose architecture of smart e-learning system for the education institutions. 
 
Keywords: Smart E-learning system, Smart Education, Virtualization, Cloud Computing.  
 
 
Introduction  
Cloud computing is playing a major role in Information 
Technology, with its potential benefits to offers 
flexibility, accessibility, scalability, high performance,  
reliability, and cost reduction. As a result of, organizations 
all over the world are utilizing cloud computing to operate 
and expand their businesses while reducing IT-related 
operating costs. Cloud computing attracted a great deal of 
attention in the field of the education in order to provide 
better educational services within limited IT budget. As 
we are aware that number of schools and educational 
institutions are increasing, by adopting cloud computing 
will not only help institutions to save their IT costs, but 
also help the institutions to provide efficient and 
convenient educational services. There are many learning 
management systems such as: Moodle, Blackboard, etc. 
Moreover, it supporting cloud based educational services 
[1]. 
 
Problems Statement  
Education has been the integral part of the people life as 
sleeping and eating. It is created so many generations to 
thousands of years and remains doing so in our present. 
Now a day, technology has changed therefore many 
new thing as well as manner they digest information. 
As you can see the digital tools become replacing 
traditional teaching methods such as: computer, audio, 
visual, and computer.  
In part of develop country the traditional teaching style 
are used in educational organization. In the traditional 
teaching method, the lectures explain all concept to the 
students with help of the blackboard and chalks. 
Therefore, all important topic is written on the 
blackboard so student can have written notes. By the 
way, the aim of students in tradition teaching is to pass 
the exams only. 

 
In traditional teaching, classrooms environment is 
lecturecentered wherever the lecture often talks to the 
students instead of encouraging then to the ask 
questions, interact, and make student understand the 
lesson thoroughly. In the most classes involve routine 
learning, where most of the students depend on the 
memorizing topics without having a full understanding 
of the topics to pass the exams. Long dictations and 
lectures in the classroom usually leave the student to 
less engaged and attentive. In a traditional class, time 
limitation restricts the students to complete 
collaborative activates. Also, it results in skipping 
classes and missing lessons. Furthermore, traditional 
class has no opportunity for interact with their teachers 
and their classmates after the class contact hours. 
 
Lacks emphasis on the critical thinking, traditional 
teaching methods lacks in encouraging students to think 
critically and apply the skills gained by reasoning and 
experience. Traditional teaching methods lacks 
students-centered learning in which the role of lecturer 
as facilitator. This method of learning is not give 
student deeper levels of understanding needed for 
lifelong learning and complex concepts. 
 
Poor process oriented learning, traditional methods 
emphasizes only passing exams, whether or not student 
under examine material. The learning process is like 
this devalued, and student does not encourage for 
understand the ways, skills and techniques needed to 
find solutions. constructivist learning holds the process 
equally important as result due to it  
stimulates skills important as long after schooling 
 
Due to changes in technology, and internationalization 
are powerful education system for evolve to provide 
flexible education environment, which offers learners 
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with the quality function encompassing formal, non 
formal education and formal. From this point, is fully 
approach to integrate IT in education, improve learning 
present and future, to ensure the student and teachers 
effective use of the new technologies such as Learning 
management system. Joining the quality of the 
information from traditional methods with the effective 
learning and the using of learning Management system 
tools in lectures time holds promise as the progressive 
stander that become wide range of the learning skills 
and will contract attention of all students from digital 
generation and fast-paces. 
 
Literature Review  
Now a day, cloud computing is main key of innovation 
in the computing industry. It is based on network so it 
basically on the internet. Is to ensure to provide to user 
a simple uses of computing resources on the demand. 
Cloud computing is high level of scalable with establish 
virtualized resources that able to available to the users. 
Therefor, cloud computing is a great technology that 
have signification impact on the learning environment 
and teaching [2]. 
 
Additionally, cloud computing is considered as on-
demand provision of the computing power, 
applications, IT resources and database storage via 
cloud services platform through internet with the pay-
as-you go pricing (Amazon,2017). Cloud computing 
has three main types: Private, Public and Hybrid cloud.  
Private cloud mean that all application and cloud resources 
are managing by company itself, alike to intranet 
functionality. The private cloud vender provides scalable 
resources and virtual application, these two are available 
together to cloud users in order to use and share. In 
addition, it is more secure due to specified internal 
exposure. And only the designee and company can be 
access to the operate in the private cloud.  
Public Cloud is where resources are dynamical 
provided in fine-grained, self services via the internet, 
by web services or web application by the third party 
offers that shares resources and charge the user as per 
their usage of these resources. On the other hand, public 
cloud is less secure than private cloud due to places on 
additional burden of make sure that each application 
and data accessed in the public cloud are protected from 
malicious attacks. 
 
Hybrid Cloud is the combination of private and public 
cloud. The hybrid Cloud offers the scalability and cost 
effectiveness of the public Cloud along with 
performance and security of private Cloud. The 
companies do not need to change their underlying IT 
infrastructure [3]. 

 
 
The given below comparison highlight the benefits of 
cloud computing over traditional computing.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1: Traditional computing vs. Cloud computing 
[2] 
 
Traditional E-Learning to Smart E-Learning 
Traditional e-learning employs internet based learning. 
Using E-Learning over Internet improve the efficiency 
of the educational services as it offer a lot of benefits 
like: diversity, flexibility, openness, control and a lot 
more. Figure 2 represents the architecture of a 
simplified E-Learning system.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2: Architecture of a simplified E-Learning 
system [2] 
 
 
 
Proposed System 
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The proposed system provides a method to deliver and 
share educational resources through smart e-learning 
system using private cloud. The proposed system utilize 
Private cloud environment to take the full control of 
cloud services at the institution premises. As discussed 
earlier, it can reduce the IT costs, and increases 
scalability, flexibility, availability and security of the 
smart e-learning system. It helps institutions to create 
and share different forms of the learning contents 
available on their Learning Management System 
through the cloud platform. (Mihye Kim,2013). Figure  
3 demonstrate the Smart E-Learning system 
Architecture.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3: Smart E-Learning System Architecture 
 
A. Features of proposed system  
The proposed system utilized the benefits of private 
cloud in order to provide better educational services by 
integrating with existing IT technologies, for instances: 
virtualization, data synchronization, multi-sharing and 
services provisioning. Moreover, specific software and 
application needed to provide enhanced educational 
service in the educational institution using private cloud 
and can employ different services models of cloud 
computing (SaaS, PaaS, IaaS).  
Implementing private cloud helps the educational 
institutions to take the advantage of cloud security at the 
maximum extent to protect their IT resources by only 
allowing the access to the legitimate users. Automation in 
the cloud provides the advantage to recover a failure node 
without affecting the operation of the cloud 

 
 
system. The proposed smart e-learning system offers 
security, availability, resiliency, data preservation and 
reliability. 
 
Cloud Computing Architecture  
The Smart E-learning System is not replacing lectures, 
it allows lecturers to utilize the advancement in 
technology, tools and concepts, upload a new content, 
models for methods for teaching, therefore the lectures 
roles impossible to replace. The lecture will be still the 
leader of roles and at the same time is marking and 
improving of the smart e-learning system cloud. The 
learning strategy must develop an educational act. 
Furthermore, the virtual collaboration and interactive 
content guarantee a high retention factor. On the other 
side, smart elearning cloud is immigration of cloud 
computing technology in the scope of the e-learning, it 
is future of smart e-learning infrastructure, consist all 
important software and hardware resources engaging in 
the e-learning. After computer resources are 
virtualization, they provide it as form of services for the 
education organization, businesses and student to rent 
computing resources.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4: Smart E-learning Cloud Architecture [2] 
 
The architecture of smart e-learning using cloud 
consists of five layers:  
• An infrastructure layer that provides dynamic and 

scalable pool of physical resources  
• Software layer that provide user-friendly interface 

to the learner.  
• Resources management layer that is responsible 

for managing hardware and software resources. 

 
 
 
 
ISSN: 2167-1907 www.jofsr.com 3 



221 
 

Journal of Student Research (2017) MEC, Muscat, OMAN 
 
 
• Service layer that provides software, platform, or 

infrastructure as a service.  
• Application layer. 

 
1. Infrastructure   layer   is   collected   between  

teaching resources and information 
infrastructure, it consists of Intranet/Internet, 
information management system, system 
software and some common hardware and 
software. Teaching resources is traditional 
teaching model and distributed in various 
departments and domain. This layer is placed 
in the lowest level of the cloud service 
middleware, the main computing power such 
physical memory, CPU. By using 
virtualization technology, storage, physical 
server and network form virtualization group 
to bring named by upper software platform. 
The physical host pool is a dynamic and 
scalable, a new physical host enable to added 
in order to enhance physical computing power 
to cloud middleware services. 

 
2. Software resource layer is combined by 

middleware and operating system. Via 
middleware technology, selection of the software 
resources is integrated for provide a unified 
interface to software designer, therefore it easy to 
develop many of application based on software 
resource and embed them to cloud, and it 
available to the cloud computing users. 

 
3. Resources management layer is major to 

achieve loose coupling of hardware and 
software resources. By integration of the cloud 
computing and virtualization scheduling 
strategy. 

 
4. Server layer has three level of services which 

are: (Software as a services, Platform as a 
services, Infrastructure as a services). In SaaS 
cloud computing services is provide only to 
customers. As is various form traditional 
software, users software by internet, no need 
to one-time purchase to hardware or software. 
Moreover, no need for upgrade and maintain, 
only paying a monthly fee. 

 
5. Application layer is definite application of the 

integration the teaching resources in cloud 
computing model, consist of sharing the 
teaching resources and interactive courses. 
Sharing teaching resources contain material 
resources of teaching, information resources 
for instance: information center, digital 

 
 

libraries and full sharing of human resources. 
This layer basically contains of education 
objectives, content production, assessment and 
management component and content delivery 
technology. 

 
Expected Benefits Of The Proposed Architecture 
 
The intended benefits expected from the proposed 
smart elearning architecture are: 
 

1. High Security: Private cloud can manage the 
resources more efficiently, balance the load 
and allows network administrator to control 
the security of the user’s data and perform 
real-time monitoring of the resource.  

2. Virtualization: It helps the institutions to:  
• Reduce power consumption and 

datacenter space  
• Increase hardware utilization  
• Lower upfront costs, including licensing 

fees  
• Simplify application and desktop lifecycle 

management  
• Lower operational costs for both 

maintenance and training  
3. High Availability: One of the main benefit of 

cloud computing is automation to provide high 
quality of service. In case of any failure node, 
cloud system can automatically detect it and 
remove/replace it, thereby bot effecting the 
operation of the cloud.  

4. Ubiquitous Access: Users can the system from 
anywhere, anytime and from any device.  

5. Students can collaborate with each other 
through the proposed smart e-learning system. 
The proposed system can play a major role in 
utilizing the existing IT resources of the 
institutions at the fullest and enhancing the 
quality of the learning and teaching process in 
a better way. 

 
Figure 5 depicts the interactive mode of the proposed 
architecture. 

 
 

 
ISSN: 2167-1907 www.jofsr.com 4 



222 
 

Journal of Student Research (2017) MEC, Muscat, OMAN 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5: Interactive mode of the proposed architecture.  
 
 
Conclusion  
Smart E-Learning enhances the efficiency and quality 
of teaching and learning process. Smart e-learning 
system provides an alternative solution to the 
institutions that are striving to keep pace with the 
advancement in Information and Communication 
Technologies and to streamline the way to manage or 
upgrade their IT resources. It not only reduces the IT 
operational costs but also provides away of delivering 
more economical, securable, and reliable education 
services. The research paper discussed the traditional e-
learning system and proposed a smart e-learning system 
based on cloud platform in delivering and sharing e-
learning resources. The authors discussed the features 
of the smart E-Learning system over the traditional 
system and proposed architecture of smart elearning 
system for the education institutions. 
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Smart Investment Management System – A sustainable open 
source solution for attracting investment in Oman 

 
 
 

Reem Khamis Mohammed Allawatia and Dhanalakshmi Venugopala 
 
 
The investment is very necessary activity in any country which plays an important role to improve the countries social and economic 

status. Investment will also help in the identification of the most important industrial areas in the country, which will help in promoting 

country and activating other state sectors, such as tourism sector. Considering the current economic situation of the Sultanate, It is 

evident to conduct study on alternate resources to boost the economy. Nowadays, most of the people prefer to use new technologies 

which help them to complete their work easier and smarter. The most important reason for this research paper is to study the possible 

innovations in investment area and building application for investment is to meet the needs of the investors. 

 
Keywords- PEIE, Investment, Investors.  

I. INTRODUCTION 
 

The Public Establishment for Industrial Estates 
was established in 1993. It plays a prominent role in 
promoting the location of the Sultanate of Oman in 
the industry through communications, initiatives, 
innovation and excellence by attracting investments, 
introduction of the modern technology, giving the 
workers technical skills that are needed to improve 
their production and development of international 
trade. It thus aims to achieve the objectives of the 
development plans and future vision of the Omani 
government (Oman 2020). The establishment invites 
the investors from within and outside Oman to start 
investing in industrial zones and it is committed to 
providing all facilities, incentives and continuity in 
providing excellent services. 
 
CURRENT SYSTEM 
 

The Public Establishment Industrial Estates have an 
online system which provides some services for the 
investors such as PEIE map that is used to manage and 
view PEIE locations such as estates, land, buildings, 
office and view tenants who invest in these locations. In 
addition, the current system provides an investor’s guide 
which helps the investors to have an overview and 
knowledge about the investment process. Also, it 
provides tenant directory which list the tenants, their 
estates, business activities and contact information. Staff 
and investors can access the system to see their details. 
In addition, the current system has some 

 
 
 
services such as providing training for companies and 
factories. 
 

The current system of PEIE, makes it difficult for 
investors to use because not all the investors have 
enough experience in using the computer and 
accessing the current system. On the other hand, 
some of them do not have enough time to use the 
computer and access the system because they are 
always busy with their business and also because 
they are frequently travel. Consequently, it is very 
difficult for them for carry a laptop everywhere. 
Therefore, it is necessary to develop and to design an 
application for the investors that will be easy for 
them to use and access any time. In addition, as the 
economy of the country is slowing down, it is very 
important to think and do something to increase the 
growth of the economy. Thus, this application will 
help to activate the investment sector and expand the 
economy of the country. 
 

II. Literature Review 
 

• Increase the economy of country: According 
to the research done by E.Borensztein et  

al (1998), foreign investment affects the economy of the 
country directly. Studies confirm that foreign 
investment is an important tool for growth, development 
and increasing the economy of the country, linking 
investment with technology. Technology plays an 
important role in the provision of 
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new varieties of capital goods and multinational 
companies, which make more progress.  

The proposed application will attract the forging 
investment to start investing in their projects in the 
PEIE. Therefore, the profits of the establishment will 
increase so the economy of the country will also 
increase directly.  

• Secure mobile application database: 
 

The author discusses in his article the importance 
of having secure database for mobile to avoid any 
threats by unauthorized users. He mentions the 
importance to provide strengthen the encryption of 
data in the database. Databases containing 
confidential data it can access by a variety authorized 
users. In addition, all the data must be available for 
authorized users at any time (Bhagat.A.R1, 2014).  

The Paper helps to select strong database to save 
the confidential data safely for designing and 
developing secure application for the investor 
management system. Back 4 App database will be 
used which will help to protect the database from the 
different threats.  

It is very necessary to determine the needs of the 
project before building the application to be clear about 
the requirements. To resolve the problems faced by the 
PEIE, investors and the country in general need an 
easily accessible application that is easy to understand. 
In other words, this application will be very useful for 
the PEIE to increase the profits of the establishments 
and attract more and more investors from within and 
outside Oman. This will also help in the identification of 
the most important industrial areas in Oman, which will 
help in promoting Oman and activating other state 
sectors, such as tourism sector. Thus the growth of the 
economy in the country will be enhanced and this 
especially important, Considering Omani economy is 
going through. The most important reason for building 
this application is to meet the needs of the investors 
which are; they need easy ways to figure out the most 
appropriate industrial areas to start investing with 
complete descriptions of it. In addition, they need to 
complete some of the transactions of the investment 
process by the application because most of the time 
investors are busy with their business so they need fast 
ways to complete the work without having to visiting 
the offices of the PEIE to complete the investing 
process; in this context they can use their mobile 
devices to successfully complete the process. 

 
MEC, Muscat, OMAN 

 
 

• Save time:  
Today the whole world believes the words “time 

is money”. This is true no one can deny this 
principle. If you work in any filed; you earn money 
because of what you are doing. If you work more you 
will take more. Nowadays, the industrial services are 
focused to produce high quality at the lowest cost in a 
short time. For example, when the company is 
working to identify their goals well and has good 
plans, this will save time for the production of larger 
and larger amount (Lee, 2002).  

The enormous and rapid developments in all walks 
of life have made us unable to keep up with that pace 
and we are far from what is going on. For that, you 
should take advantage for the modern technologies to do 
the work in a short time. The new techniques are very 
important factors to reduce and manage the time if it is 
properly harnessed. It can be a factor that will help us to 
accomplish our work quickly.  

The significance of time when saved can be used 
for other things. A good example for that is mobile 
phone which can be used to build applications which 
help will the investors to access the application for 
the organization, see the details for investment 
process and then start to invest. Therefore, the 
investors will save time by using new technology 
which will help them to do their other work. 
 

• Encourage the member of community to  
start their business by investing:  

Kritikos (2014) explains in his study” 
Entrepreneurs and their impact on jobs and economic 
growth” the effect of the entrepreneurs on economic 
growth and creating jobs. Entrepreneurs have a huge 
role in the growth of the economy of the country 
through the projects they are doing, introducing new 
products and services which contribute to the 
increase in productivity of the companies and 
economies. However, some of the entrepreneurs face 
some difficulties that lead to failure of the project 
because of increased costs such as higher tax rates.  

It is suggested to attract the entrepreneurs to 
invest in the government institutions; it must to 
introduce new technology to facilitate the investment 
process with provision of some facilitates which 
might help them to start investing. 11 
 

This study is related to the proposed application 
will attracts and encourages people to start 
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construction new business because the application 
will provides enough details of the investment 
process in the PEIE which will help them to take an 
overview and starting to invest. 
 

III. PROPOSED APPLICATION  
The proposed application is designed to provide 

an overview and detailed information about the 
Public Establishment for Industrial Estates and its 
policies in the field of industrial areas which are 
under the directors of the establishment. The 
application will provide clarification regarding the 
steps of investment in the establishment and the 
available chances for investment. Existing investors 
will be the ones who are targeted by this application, 
which will enable them to access their account to 
view the data of any company, information about the 
investment, employment, capital, products, business 
activities, products, raw materials and sales data. In 
addition, investors can access their account to see 
their details and can update their data. Investors can 
take an overview about the industrial estates and if 
he/she is interested to start an investment in the PEIE 
he/she can complete a form of investment. 

IV. METHODOLOGY 
 

For the proposed subject Dynamic System 
Development Method (DSDM) will be used because the 
requirements of the PEIE will keep on changing and the 
time and cost is fixed. Client will be involved in the 
project for collecting the important requirements which 
will help designing and developing of the application 
successfully. In addition, feasibility study and business 
study is done before the implementation phase. The 
simple model will be provided to the clients to take their 
feedback and start in the real design. For that, the 
DSDM is very suitable for this project. On the other 
hand, prototype model is not suitable for the proposed 
project because the proposed project has fixed time, and 
in the prototype model time is lost 
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because repairing comes in the way of building the 
application again. In addition, Spiral model is not 
suitable for the proposed project because it is very 
costly and the process is very complex. Also, 
Waterfall model is not suitable for the proposed 
project because the requirements of the customers 
will keep changing, and this model not does allow 
making changes during the development process. 
 

V. DATA ANALYSIS 
 

Thorough analysis of the data collected from the 
interview, it is clear that, the PEIE needs new 
technology which will help to attract more investors 
to start investment in their institution. In addition, 
they want to increase the profits of their institution 
which will help to increase the economy of the 
country. Also, they are trying to solve the problems 
which are faced by investors when they use the 
current system. So, they are searching for a way 
which will save the time for investors and help them 
to do the investment process successfully and in a 
short time. For that, the manager of PEIE wants to 
improve the performance of PEIE to solve the 
problems which are faced by the investors and 
increase the profits by attract more investors. 
 

VI. SYSTEM DESINING  
• Use case diagram 

 
The use case diagram for the proposed system has 

two major actors which are investor and manager. 
There are many use case with different relationships 
like association like manager can login to the system. 
The other relationship is directed association like 
system will show the investor confirmation message 
after fill the request form. Also, there are extended 
and include relationships which show in the follow 
diagram. 
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 •  Sequence diagram: 

Figure1: Use Case Diagram The following diagram shows the sequence diagram 
 for the proposed application. 
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Figure2: Sequence Diagram 
 
 
 
 
 
 
 
 
ISSN: 2167-1907 www.jofsr.com 5 



228 
 

Journal of Student Research (2017) 
 
 

VII. CONCULSION 
 

Major studies on the related fields are conducted 
to finalize the need and requirements of a smart 
investor system, the system not only save time of the 
investors but it increases the economy of Oman to a 
greater extends. The smart mobile application also 
caters to attract more investors and reduce the hassles 
faced by each of them on the process of investment. 
 

The future research can be carried on the area to 
provide the applications on different operating 
system such as IOS. In addition, add another 
language for the applications like Arabic language to 
attract more Arabic investors. 
 

The advance and suggestions for the future work 
to improving the performance and quality is to 
providing bank transactions in the application to be 
easy for the investors to complete the bank process 
by using the application. In addition, allow staff in 
PEIE to access the application to see their details. 

 
MEC, Muscat, OMAN 

 
 

VIII. REFERENCES 
 
Al.ajmi, M., (2016). Investors Management System [Interview] (15 
October 2016). 
 
Bhagat.A.R1, P. B., (2014). Mobile Database Review and Security 
Aspects.International Journal of Computer Science and Mobile 
Computing, 3(3), p. 1174 – 1182. 
 
E. Borenszteina, *. J. D. G. J.-W. L., (1998). How does foreign 
direct investment affect economic. Journal of International 
Economics, 45(20431), pp. 115-135. 
 
James, J.,(2009). Acceptance Plan Project Management Template. 
[Online] Retrieved 6 January 2017. Available at: 
http://blog.method123.com/2009/08/05/Acceptance-Project-
Management-Template/#!prettyPhoto 
 
James, R., (2004).  System Development Life  Cycle. [Online]  
Retrieved 8 January 2017 Available at: 
http://www.hyperthot.com/pm_sdm.htm Kritikos, A. S., (2014). 
Entrepreneurs and their impact on jobs and. Productive 
entrepreneurs can invigorate the economy by creating jobs, 22 
May, pp. 1-10. 
 
Lee, H., (2002). Time and Information Technology: Temporal 
Impacts. The Information Society, 24 April, p. 235–240.  
[8] McDonald,  M.,  2016.  11  Best  Apps  for  Timid  First-Time 
 
Investors    Retrieved1January    2017Available    at: 
 
https://www.gobankingrates.com/investing/10-apps-timid-

first-time-investors 

 
Stapleton, J., (1997). Dynamic System Development Method. 7 ed.  
Cambridge University Press: Addision-Wesley. 

 
Watt, A., (2004). Risk Management Planning. Retrieved on 6 
 
January 2017.Available at:  
https://opentextbc.ca/projectmanagement/chapter/chapter-16-

risk-management-planning-project-management/ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ISSN: 2167-1907 www.jofsr.com 6 

https://www.gobankingrates.com/investing/10-apps-timid-first-time-investors
https://www.gobankingrates.com/investing/10-apps-timid-first-time-investors
https://www.gobankingrates.com/investing/10-apps-timid-first-time-investors


229 
 

Journal of Student Research (2017) MEC, Muscat, OMAN  

Smart OBDII Interface Development 
 

Rashid Bin Mohammed Al Soutia, Shaik Asif Hussaina 
 
 

 
Smart OBDII Interface Development is to create all the information about the vehicle's performance and diagnostic trouble code 
(DTC) easily available to drivers or technician and mechanism by using an output device such as mobile or any display device in 
the vehicles. This work solves many problems by providing many useful information for driver like reading the battery voltage in 
real time. The main objectives are shown below depends on the time given as to complete the project planning and the limitation 
faced in the process used to implement the system. The project planning objectives produce create a development device can 
integrate with ELM327 interface module to communicate by data link connector in the vehicles to provide reading the real data 
from the engine control unit and detect the diagnostic trouble code. To implement support for reading the battery voltage which 
gives for driver and inspector the very important information needed to avoid the trouble in the car. To protect and help when the 
vehicle battery breakdown and the vehicle does not run so, can use it as a jump starter and as computer memory savers. 
 
Keywords: Diagnostic Trouble Code (DTC), ELM 327, Jump starter  
 

capacity of power to use as a jumper starter in emergency  
situation.  

I. Introduction 
 
Today vehicles are very smart in their operation when comparing 

from earlier years. The old cars controlling the ignition system 
mechanically so, that operation gives more fuel consumption or 
more emission because air and fuel mixture not perfect. Smart 
OBDII interface development comes to helping technicians to 
detect some minor faults easily without the need for special 
scanning tools which complex and expensive and also to provide 
this service for the drivers of vehicles and reduce the cost and 
shorten the time for them and help those to detect some minor 
malfunctions without reference to the technical specialist. The 
idea of the project centered around three main sections: Vehicle 
diagnoses trouble code read automatically by smart OBDII 
LEM327 Bluetooth interface Module and display the diagnostic 
trouble code (DTC) in the android mobile phone or any device 
working with android operating system by using very famous 
apps for the diagnostic trouble code called torque pro or display 
in the vehicle driver LCD. Measuring the vehicle battery voltage 
and load to display it for a driver or technician to make sure that 
power in the battery in good condition before any inspection and 
this information of battery voltage most important for any 
technical procedures before any inspection. 

 
Used the OBD-II data link port to connect with external battery 

12volt to provide the system by power to give charging for 
external backup 12V battery to use later after reduced the power 
to 9V and use it as computer memory saver can use in 
conjunction with a jump starter to preserve vehicle codes and 
electronic presets, seat sitting and radio channel AM/FM sitting 
while a vehicle battery disconnected. Also this external battery 12 
V connected with dc to dc converter to increasing the 

 
II. Proposed Approach 
 
This project entitled “Smart OBD-II Interface Development”  
is based on four main components, the data link connector on 
the vehicle, LEM327 Bluetooth module, microcontroller and 
DC to DC voltage convertor. That entire component together 
creates new system using smart technologies of OBD-II to 
help drivers and technicians to get the important information 
freely every time about the engine control unit operation and 
can be able to reading diagnostic trouble codes (DTC). The 
previous related project uses those technologies in some 
application separately.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 1.1: Show the interconnected devices 
 
All previous projects used the same technology OBD-II to 

communicate with the vehicle by the ELM 327 Bluetooth 
module. So my project differs from others, it focuses on  
development the interface of the OBD-II to get more use the 
features of OBD-II pins to reduce the cost of inspection and 
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helps the driver in an emergency situation when the vehicle 
battery breakdown to run vehicle by any source like as backup 
battry source. The ELM327 is used for translating the on-board 
diagnostics OBD interface found on most modern cars. 
 

III. SYSTEM BLOCK DIAGRAM 
 
The operation of the system has divided in three main operation 
processes: The first operation contains two major components in 
the project, ELM327 Bluetooth interface Module and Data Link 
Connector. The action starts when connected the ELM327 
Bluetooth Interface Module with OBD-II port Data Link 
Connector in the vehicle and run the engine. The engine control 
unit sends all information and live data to the ELM327 Bluetooth 
interface module which used the Bluetooth technology for 
sharing that useful information for mobile application to display 
it. The application programmed to read the data live and the 
Diagnosis trouble code from the engine control unit and provide 
for users to erase the DTC and gives the drivers warning when 
fault detected.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Block details of the process operation 
 

The operation of the system has divided in three main operation 
processes: The first operation contains two major components in 
the project, ELM327 Bluetooth interface Module and Data Link 
Connector. The action starts when connected the ELM327 
Bluetooth Interface Module with OBD-II port Data Link 
Connector in the vehicle and run the engine. The engine control 
unit sends all information and live data to the ELM327 
Bluetooth interface module which used the Bluetooth 
technology for sharing that useful information for mobile 
application to display it. The application programmed to read 
the data live and the Diagnosis trouble code from the engine 
control unit and provide for users to erase the DTC and gives 
the drivers warning when fault detected. The second operation, 
by using PIC Microcontroller to measuring voltage which has 
inbuilt ADC (Analog to 
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Digital Converter) to read input voltage value and showing 
the battery voltage and amp to display by LCD for a driver 
or technician to make sure the power at the battery before the 
inspection and this is one of the most important technical 
procedures before any inspection Third operation, using the 
OBD-II port to provide the system by power to give charging 
for external backup 12V battery .This battery we can used 
for many thing.in the project designed system will used the 
external battery 12 V as computer memory savers to use in 
conjunction with a jump starter to preserve vehicle codes and 
electronic presets like as odometer, seat setting and the radio 
FM/AM channels while a vehicle battery disconnected so ,in 
this process the battery 12V connected with voltage regulator 
7809 to reduce voltage to avoid any risk for the vehicle 
systems. 

 
IV. SYSTEM IMPLEMENTATION PROTOTYPING 

 
This battery we can used for many thing.in the project 
designed system will used the external battery 12 V as 
computer memory savers to use in conjunction with a jump 
starter to preserve vehicle codes and electronic presets like as 
odometer, seat setting and the radio FM/AM channels while a 
vehicle battery disconnected so, in this process the battery 
12V connected with voltage regulator 7809 to reduce voltage 
to avoid any risk for the vehicle systems.  
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Smart Transportation for Smart Oman: An Enquiry into its Potentials and 
Implications 

Noura Al Maqbalia, Muhammad Refequea 
 
 
The concept of smart city has recently gained popularity both among policy makers and academic researchers. Despite the 
importance of smart city, there is still confusion regarding its meaning as many terms associated with it is often used 
interchangeably. Many countries around the globe have developed various smart city initiatives to help solve the problems 
associated with traffic congestion. This paper explores smart city initiatives that are currently being implemented in Muscat. The 
paper provides the need for the development of smart city initiative in Muscat. Muscat city has been experiencing heavy traffic 
congestion especially during the morning and evening hours when people are travelling to and from their workplaces. The 
increase in traffic congestion in Muscat is occasioned by an increase in population in the city and poor traffic management to 
cope with increase in population and number of vehicles in the town. The study provides analysis of the current situation of 
public transport in the Sultanate, particularly in Muscat. There is a need to find suitable mechanisms for solving the city’s traffic 
problems. Every problem has various solutions, and enhancing public transport will be explored as part of a comprehensive 
solution for Muscat city traffic problem. Thus, the study presents the solutions for growing traffic congestions in a smart city and 
public transportation perspectives. While addressing the traffic problems and extent of public transportation in Oman, the 
researchers used primary data collected form 80 respondents to know their perception of traffic issues and user acceptability of 
public transportation initiatives in Oman. The study, while exploring available smart city initiatives in Oman provides further 
recommendations that can be implemented in order to solve the problems related to traffic congestion, and further 
recommendations are placed for enhancing the public transportation systems in Oman. 
 
Keywords: Oman; smart city; smart transportation; traffic congestion  
 
 
Introduction  
The past decade has witnessed a growing interest in the 
concept of smart city in most of the countries around the 
world. Nations today are competing and striving through 
the optimal use of information and communication 
technology to make their cities smart. The smart city 
concept has multiple definitions which differ from country 
to country depending on how each country is integrating 
the information and communication technologies to create 
smart environments in their cities (Cocchia 2014). 
Therefore, until today there is no specific or universal 
definition for smart city, as the meaning depends on the 
city’s level of development and its effort and willingness 
to change and reform its resources. However, many 
scholars have come to an agreement that smart cities 
should be achieved through the implementation of 
sustainable infrastructures and other facilities within the 
cities. This means that the development of cities across the 
globe should be in such a way that ensures the maximum 
protection of the social, economic and environmental 
welfare (Leung et al. 2011). Por (2016) provided a 
definition of smart cities that is based on the following six 
dimensions:  
• Smart Government: It involves private and 
public organizations. The government is making solid 
efforts to enable the use of applications (hardware and 
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software) for the purpose of decision making and 
providing electronic public services.  
• Smart Economy: It includes processes of 
ecommerce as well as business to support the 
sustainability and development of productivity.  
• Smart People: Promoting people’s critical 
thinking and inspirations along with making efforts to 
foster their innovations.  
• Smart Mobility: Mainly focusing on the 
logistic and transportations sector and including the 
integration of both the intelligent use of technology to 
develop smart mobility with clean energy.  
• Smart Living: It includes the safe use of 
applications and technology that allow an independent 
style of living and behavior.  
• Smart Environment: Focusing on having a 
clean, energetic environment controlled and managed 
by technology, as well as the mechanisms to reduce 
pollution and adverse weather impact.  
Al Shidhani (2016) from the Research Council of Oman 
has stated that “Smart city is enabling the characteristics of 
smart people, smart environment, smart living, smart 
economy and absolutely smart governance to bring 
society, government and technology together.  
Recently, new technologies have encouraged the 
development of smart city initiatives. These initiatives are 
comprised of different transport systems, ICT, social 
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participation, economic growth, city services and 
energy efficiency (Bifulco & Tregua 2013). According 
to Handy (2005), smart technologies are concerned with 
the provision of the solution of the current challenges 
without interfering with the future needs of the society. 
In other instances smart technologies are referred to as 
the implementation of technology that is considered as 
socially, environmentally and economically sustainable 
(Neirotti et al. 2014). Smart technology encompasses 
various sectors such as transport, building and 
construction sectors. In many countries, transportation 
has been considered as one major sector that can help 
facilitate green technology. Smart transportation refers 
to the development of appropriate transport system that 
is energy efficient, environmental friendly, time 
efficient and cost effective (Neirotti et al. 2014). The 
aim of smart transportation technology is to come up 
with appropriate technologies to solve various 
transportation problems in urban centers such as 
parking problems and traffic congestion among others.  
The main purpose of this research is to analyze the recent 
research trends in the smart transportation systems in 
Singapore and Dubai. In addition, the study aims to draw 
inferences that can be applied in Oman to find remedies 
for its traffic congestion and parking issues and to enhance 
the use of public transport in Muscat.  
Among the different aspects covered in the research, 
attention will centre particularly on the role played by 
smart transport projects in the chosen cities. The first of 
these, is Singapore which is one of the world’s most 
active and successful cities in exploring ways to 
optimize smart city development by integration of 
policies, intelligent use of ICT and focusing on helping 
people to live happily (May 2004). The second chosen 
city is Dubai, which is an ideal example of a smart city 
in the GCC countries (Tok, et al. 2014). It has been 
already developed in the Dubai Health City as well as 
making successful use of technology in different types 
of transportation, such as Metro Dubai, private taxis 
working by distance based fare. It has also applied 
smart technologies for monitoring traffic congestion, 
analyzing traffic data and using detection cameras to 
avoid incidents and to quickly identify congestion 
hotspots. Further information on the chosen cities will 
be provided in the coming chapters of the research.  
This research conducts a study on Smart Transportation 
for Smart Oman and an Inquiry into its Potentials and 
Implications. First, the purpose and main objectives, 
background and rationale of the study will be 
explained. The expected outcomes of this study will 
also be discussed. Then a review of relevant literature 
will be conducted in order to develop the theoretical 
framework as a basis for the study. 

 
 
Problem Statement and Objectives  
Most of the population in Muscat are adversely affected 
by traffic and parking issues, which cause a lot of 
disruption and delay in their daily work. This therefore 
impacts on their productivity and affects the economic 
development in the country. Expansion of the roads is 
not the only or necessarily the best solution for these 
traffic issues. Instead, a mechanism is needed for 
applying suitable technology to make the movement of 
traffic easier and also relieve parking issues. 
 
Recently, London has introduced congestion charging for 
the central area, in an effort to reduce central London's 
congestion levels. Following on the heels of that initiative, 
many other cities around the world are now seriously 
considering similar measures for dealing with congestion 
(Handy 2005). This is because congestion in major cities is 
a major source of transportation problems which 
eventually slows economic growth in countries. Some of 
the challenges that are caused by the congestion problems 
include traffic problems, pollution, and high consumption 
of energy and to some case accidents. This makes it 
appropriate for other countries including Oman to 
implement some of the efficient transportation systems 
 
Muscat, as the capital of Sultanate of Oman, has seen a 
rapid increase in car ownership among its households. 
In 1999, the number of passenger cars in Muscat was 
estimated at 174 per 1000 people, whereas the 
corresponding figure for wealthy Asian cities was 123 
per 1000 people (Low & Gleeson, 2015). 
 
These figures indicate that car ownership in Muscat is 
42 percent higher than in wealthy Asian cities, while at 
the same time Muscat has a much smaller population 
than any of these Asian cities. It is consequently 
unsurprising that Muscat is a city that is suffering from 
serious congestion problems (Low & Gleeson, 2015). 
 
The study will provide analysis of the current situation 
of public transport in the Sultanate, particularly in 
Muscat. There is a need to find suitable mechanisms for 
solving the city’s traffic and parking issues, especially 
during the rush hours and at the weekends. Every 
problem has various solutions, and enhancing public 
transport will be explored as part of a comprehensive 
solution for Muscat city traffic problem. 
 
This study aims to investigate recent trends on the Smart 
Transportation systems and conduct a comparative 
analysis in order to draw inferences that can be applied to 
addressing Oman’s traffic congestion problems. 
 
This study will pursue the following aims: 
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1. Analyze the perceptions of residents of Muscat 

towards traffic congestion and parking issues.  
2. Analyze the user acceptability of public 

transportation initiatives in Muscat.  
3. Explore the possibilities and potentials of smart 

transportation projects in Oman and to suggest 
smart transportation as a mechanism to eradicate 
traffic congestion and parking issues. Maintaining 
the Integrity of the Specifications 

 
Review of Literature  
Traffic congestion simply is the increase use of vehicles 
on the road which results in a difficult movement on the 
roads where one vehicle blocks another for long period. 
Therefore, traffic flow had become a major issue in 
most cities and that there are many reasons behind the 
traffic congestion in major cities. The rapid increase in 
population can be considered as the key factor for the 
increase in the traffic congestion as this means that 
there is an increase in the number of vehicles to cater 
for the needs of the grown population. 
 
According to last updated information regarding 
population growth rate in largest cities around the world, 
the big cities are dealing with huge numbers of car every 
day. For example Tokyo in Japan with a population of 
about 37843000, Jakarta with a population of 30539000, 
New York with 20630000 populations, Paris 10858000, 
Delhi 24998000, Singapore 5624000, UK of 10236000 
population, and other big cities all are dealing with huge 
number of cars on their roads every day (Tsekeris & 
Geroliminis 2013). Hence, traffic congestion can be 
considered as a big problem for everyone within these 
cities. The main reasons for the occurrence of traffic 
congestion can be explained in terms of the increase in the 
number of the cars, different types of vehicles and the poor 
management of roads (WorldMap, 2016). 
 
Although there is a use of public buses to manage the 
traffic, the traffic congestion is still increasing because 
of lack in optimal use of roads infrastructure. The 
optimal use of road infrastructure should include a 
range of activities such as management of the traffic 
flow, parking facilities and highway traffic movement 
among others. This means that relying solely on the 
introduction public transport system is not effective. 
 
In addition, employees in both government as well as 
private sectors can take a part of measures aimed at getting 
rid of traffic congestion problems. Traffic congestion often 
happens when people are going to work and also when 
they are coming back from their work. This occurs every 
day and at the same fixed time which normally ranges 
from 7:30 am to 2:30 pm or 4:30 pm for 

 
 
the private sector. This time interval is normally 
considered as the rush hours in Muscat city. 
 
Another problem for the traffic congestion is lesser use of 
public transport. In first quarter of 2016, Mwasalat 
Company had launched the new public transport buses, 40 
buses are designed for the passengers in the governorate of 
Muscat and 17 trips departs daily outside Muscat with 
luxury buses operated in Marmul lines for those who are 
working in Oil and Gas Companies, Salalah and Dubai. 
The company is intended to have a capacity of about 4 to 5 
million passengers by the end of 2016 (GULF DIGITAL 
NEWS, 2016). 
 
The lack use of public transport absolutely will have an 
effect on traffic and if there is no other option for using 
public transport the traffic problem will not be solved. If 
there are no adequate trains, metro and buses for people to 
use for their daily tours, people will use their own cars for 
work and other purpose. The number of travelers on 
automobiles will decrease if they could take the buses or 
other public transport choices and this will also lead to a 
decrease in the number of driven cars. 
 
According to Downs (2010), traffic congestion is 
getting worse every year in America comparing to five 
years ago. He was pointed the reasons behind the traffic 
congestion in Metropolitan Areas, due to the growth of 
jobs as well as population. The same study mentioned 
that traffic congestion are affected by the structure of 
society itself and more intensive use vehicles including 
cars, trucks and others with the number of these 
vehicles increased by around 50% comparing to 
previous years especially in rush hours. Hence, the 
study mainly focuses on the growth of population and 
increase in the employment as the main cause of traffic 
congestion. This makes it fails to address other notable 
causes of traffic congestion such as ineffective parking 
systems and inefficient traffic control system. 
 
Another study conducted by Elizabeth (2010), proposed 
solutions to traffic congestion in Boston. She emphasized 
that congestion would grow worse unless there is a 
mechanism to mitigate and manage it. Therefore, a subway 
as well as railway could contribute significantly to reduce 
congestion. Especially, this should be implemented in 
downtown where most residents are focusing there for 
doing their daily works, business and as a result the 
expanding of modern building will be expanded as well. In 
addition, increasing in the number of vehicles, and peak 
times (going and back to work, schools and other colleges 
and universities) and faults and design of roads such as a 
large roundabout, narrow roads among other factors can 
lead to traffic congestion in Muscat and other regions of 
Oman. 
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To conclude all mentioned studies in traffic congestion, 
if the government invests more in public transportation, 
encourage people and force them to use affordable and 
cheap public transport that will result in less traffic 
congestion and could be one of the solutions. This is 
besides the optimal use of road infrastructure and 
supporting the public transport with technology. 
 
Public Transportation  
According to Handy (2005), public transport refers to the 
shared transport system primarily for the use of public. 
Public transport is significantly different from other modes 
of transport that include taxicabs, hired buses, and 
carpooling which are not shared by the strangers without 
prior private arrangement. The public transport can include 
mode of transport such as city buses, trams, passenger 
trains, trolley buses, ferries, airlines and rapid transit. 
Within the cities, public transport is dominated by buses 
which have the ability to carry passengers from different 
locations within the city. Passenger train is also another 
common public transport that operates within cities in 
different countries. 
 
According to Handy (2005), transportation and mobility 
are some of the key challenges that face a number of cities 
globally. Residents of different cities rely on transportation 
systems to travel, commute and transport some of the 
essential goods. Cities also face numerous challenges that 
are related to transportation. The growing cities encounter 
congestion and the long trip times that is caused by the 
overloaded infrastructure while some of the older cities 
suffer from the ageing infrastructure (Tsekeris & 
Geroliminis 2013). It is also worth to note that 
transportation infrastructure is normally capital intensive 
and thus requires several years to build.  
As many countries are in the process of developing 
smart cities, one major area that has been considered as 
important towards meeting the goals of smart cities is 
the public transport system. In many countries around 
the world, the state of public transport has been a major 
hindrance towards meeting the objective of smart city 
(Pacione 2014). To ensure that the goals and objectives 
of smart cities is realized it is important that there is the 
development of appropriate and efficient public 
transport system. Different transportation system 
initiatives have been implemented to help meet the 
objective of smart cities in various countries. This 
initiative differs from one country to another and can 
differ based on the level of technology and technical 
expertise that is applied. Some of the initiatives that are 
aimed at reforming public transport system include 
construction of efficient parking system, improvement 
of road and railway networks and the design of 
appropriate smart public transport system (May 2004). 

 
 

 
Different countries have introduced various initiative 
aimed at ensuring that the goals of smart transportation is 
achieved. The initiatives to meet smart transportation have 
been different from one country to another. Some of the 
initiatives of smart transportation that are common in a 
number of countries include smart traffic rooting, smart 
parking, smart infrastructure planning, and smart public 
service vehicles. The smart traffic rooting is an initiative 
that is established to help control the flow of traffic within 
cities in different country. The initiative takes different 
dimension based on the unique requirement of country. In 
most cases it involves the control of traffic flow using 
some advance technologies such as placing of sensors at 
various strategic places to help control the flow of traffics 
(Neirotti et al. 2014). Such sensors automatically detect 
traffic congestion and control traffic flows without 
necessary involving the use of traffic personnel. Smart 
parking is also another initiative that is instrumental 
towards development of smart transport system. Smart 
parking initiatives are normally concerned with the 
development of efficient and effective parking lots that can 
help to effectively control the rate of traffic flow. This 
includes programs that ensure those motorists are aware of 
the availability of the parking lots at different spaces 
designated for parking. In this case, the wireless sensors 
are placed in the parking spots and are aimed at detecting 
whether or not the parking areas are available or occupied. 
The data is then transmitted to the central system which is 
then sent to the respective Smartphone of the users that are 
searching for the parking spots. 
 
Smart Transportation  

The idea of smart transportation has been defined 
in various countries around the globe. The concept of 
smart transportation was primarily initiated due to the 
environmental problems and concerns in various countries 
around the globe. Currently, every city across the globe 
has embarked on the initiative to ensure that there is the 
development and implementation of the sustainable 
transport system (Taniguchi et al. 2001). Although there is 
no universally accepted definition of sustainable transport, 
it is however generally accepted that sustainable transport 
refers to the proper balance between the current and the 
future social, environmental and economic qualities. This 
means that sustainable transport should satisfies the 
current transport need without interfering with the ability 
of the future generations to meet their needs. 
 
 
In United States sustainable transport system has been 
achieved through the implementation of the intelligent 
transport system. The intelligent transport system which 
is commonly referred to as ITS include a variety of 
technology solutions that help provide and manage 
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information as well as improve the efficiency, safety and 
the performance of the transportation network (Mimbela et 
al. 2000). The technology to achieve the intelligent 
transport system in the United States includes the electric 
tags that enable motorist and other road users to pay the 
tolls without necessary slowing down. It also provide the 
real time travel information to travelers with an of 
improving the management of traffic congestion and 
enable the provision of the travel equipment, choices on 
the vehicles that can alert drivers and other travelers to 
issues such as dangerous situations. 
 
In United Kingdom, the initiative oneTRANSPORT is 
being implemented across various cities to help solve 
the problems associated with the current road transport. 
The goal of oneTRANSPORT is to help deliver the 
travel experience that is superior as well as facilitates 
the exploration of the new incomes and revenues for the 
local authorities (Bach et al. 2010). OneTRANSPORT 
is considered as a major future proof strategy that can 
be play significant role towards transforming the 
transport industry to become sustainable. 
 
GCC is an acronym for the Gulf Cooperation Council and 
is composed of countries such as Kuwait, Oman, Qatar, 
UAE and Saudi Arabia. The GCC countries have come up 
with a common initiative for smart transport system aimed 
at improving the efficiency of transport services in the 
country. As the future of the transport system relies on the 
smart transportation, many of the GCC are beginning to 
implement integrated and intelligent transport system. As 
the countries of the GCC continue to flourish, the numbers 
of individuals entering the country are increasing and this 
condition has led to a situation where there is strain the 
transport network and other infrastructural facilities 
(Leung et al. 2011). This has necessitated the need to 
develop transport system that can cope with growing need 
of these nations. 
 
There are various efforts that have been taken by the GCC 
member countries to help improve the current status of 
their infrastructures. The new urban challenge in that are 
facing cities within the GCC regions can be argued to be 
the major reason towards the investment in the Smart 
Transport solutions. In these countries, smart transport 
solution is composed of various components that should be 
included. The major components of Smart Transport 
Solutions in GCC countries can be argued to be car 
sharing, advanced public transportation, bike sharing, 
tolling, congestion charging, and smart parking and 
traveler information systems.  
Oman has also embarked at initiatives that are aimed at 
implementing smart transport network in its major cities. 
In Muscat there are several elements of smart cities that 
are evident and this shows the desire of the country to 

 
 
solve the issues associated with its transportation problems 
(Yigitcanlar et al. 2008). One area in which Muscat has 
invested towards improving its transport network can be 
argued to be the mode of public transport. Over the present 
periods Muscat introduced some of the smart buses named 
Mwasalat. The Mwasalat project is aimed at improving the 
efficiency of the public transport in the city as well as 
helps achieve the smart transport objectives. The Mwasalat 
buses are fitted with technologically advanced gadgets that 
include Wi-Fi service, tourism information facilities and 
real time tracking and online ticketing application (Cuddy 
et al. 2014). The project also allows individuals to book 
parking spaces using their Smartphone, send complaints 
and feedbacks and monitor service request. There is also 
free Wi-Fi and some of the selected parking lots. Another 
key component of the smart transport system in Muscat is 
the installation of the intelligent traffic light control and 
smart parking devices. 
 
 
Data analysis and findings  
There were total of 80 participants in the study; 48 
males and 32 females. Questionnaire was mainly 
designed to get the user acceptability of public 
transportation systems in Oman and to analyse the 
participants’ perception of traffic problems. 
 
Public Transportation in Oman  
The participants were asked a number of questions 
regarding the transport that they use in a regular basis. The 
result of the study indicated that majority of them use own 
cars while a few others use Minibus. The individuals with 
own cars were 80 %, followed by those who travel by 
minibus (7.5 %). There were no individuals who indicated 
that they were sharing cars. It was also interesting to find 
out that only 5 % use Mwasalat and 2.5  
% use private taxi. This clearly gives us an idea that the 
number of people who prefer and use private 
transportation is considerably high in Oman that adds to 
the problems if traffic congestion. However, 93.75% of 
the participants have used the public transportation 
system offered by Mwasalat. This gives an insight that, 
if planned well and if the services are enhanced, people 
will be interested to use the public transport facilities in 
their daily commute. This must also be read along with 
the response of the participants to the question on the 
potential of Mwasalat in enhancing public 
transportation facilities in Oman. 95% of the 
participants agree that Mwasalt will improve the public 
transportation system of the country.  
A question was asked to participants to know their level of 
satisfaction with Mwasalath services. When 47.5% of the 
participants expressed their satisfaction, 10% of the 
participants are dissatisfied with the service, and another 
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36.25% of the respondents are feeling that there is still 
room for further improvement. 
 
In an attempt to know the factors that make the 
Mwasalat a preferable transportation system, majority 
of the participants indicated that they prefer Mwasalat 
because of its punctuality (40 %). 30% of the 
participants prefer Mwasalat because of its 
convenience, 10% due to its cleanliness, and 5% due to 
its price. Although the majority of the participants 
indicated that they are happy about the services of 
Mwasalat, there is a need to improve certain areas such 
as safety, affordability and cleanliness. Improvement in 
these areas can help satisfy the needs of all the residents 
of Muscat and there can have a positive growth in the 
number of people using public transportation. 
 
Traffic Congestion  
The participants were asked certain questions to know 
their perception of traffic congestions in Oman. The result 
indicates that 97.5 % (65 % males and 35 % females) feel 
that there is a serious traffic problem in Muscat and 
majority of the participants admit that the problem is 
worse during the morning hours. When majority of the 
participants (65%) face the traffic problem on a daily 
basis, 25% face the same few times a week and remaining 
15% of the participants encounter the traffic problems few 
times a month. Similarly, 85% of the responses show that 
traffic congestion has recently got more aggravated 
comparing to past five years. 
 
In an attempt to know the reasons behind traffic 
congestion, majority of the respondents (50%) indicated 
that it is caused by increasing number of vehicles, 
23.75% attribute population growth as the cause and  
11.25% of the respondents feel that the accidents cause 
traffic congestion. Other reasons identified include bad 
weather (5%), use of mobile phones while driving 
(5%), special events (2.5%) and 4% opine that the 
traffic is caused by all of these factors. 
 
Conclusion and recommendations  
The findings of the study addressed all the objectives 
and research questions that were developed for the 
study. The study developed four main objectives that 
were as follows.  
1. To analyze the perceptions of residents of Muscat 

towards traffic congestion and parking issues.  
2. To analyze the user acceptability of public 

transportation initiatives in Muscat.  
3. To conduct a comparative study on smart 

transportation initiatives in Oman, Dubai and 
Singapore.  

4. To explore the possibilities and potentials of smart 
transportation projects in Oman and to suggest smart 

 
 

transportation as a mechanism to eradicate traffic 
congestion and parking issues. 

 
Based on the findings of the study, it is recommended 
that Muscat develop effective traffic management 
system aimed at controlling traffic flow in the city. The 
development traffic management system such as the use 
of Smart transport system is suitable means for solving 
the traffic problems in the country. Besides, it is 
appropriate for the government to increase the 
awareness of its Mwasalat program to help in the 
management of traffic flow. It was evident that there is 
lack of awareness of the Mwasalat Bus Services as 
majority of the residents of Muscat have not previously 
used the bus service. This implies that the residents of 
the city should be made aware of the traffic system and 
encouraged to use it so as to avoid the unnecessary 
traffic congestion and other related problems in the city. 
Major highways in the city should also be installed with 
efficient traffic management systems such as cameras 
and other technological devices that provide regular 
updates on traffic flows and movements. 
 
As majority of the people feel that public transport will 
ease the traffic, authorities must enhance it with more 
good facilities. 
 
Muscat should ensure that it solves the challenges 
associated with traffic congestion by considering Smart 
Transport System that has been developed by several 
countries across the globe. Such Smart Transport 
System should consider improving parking spaces, 
increasing traffic surveillance and introducing public 
transport system in the city. 
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Technology Enhanced Learning Solution for School Education in Oman 
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E-learning is one of the major applications of Multimedia in Education. Lots of research has been taken place to find out the best 
possible solution which is simple and convenient to implement in the education system. This research paper analyses the 
importance of designing and implementing e-learning solution for school education in Oman. The outcome will suggest a project 
which will be about converting the traditional education at School to technological education by using LiveCode Community 
7.1.3 which is a free open source software. In this research paper, we will focus on various e-learning solutions apart from 
educational games and we will discuss, why it is important to enhance the learning experience especially in school education of 
Oman. 
 
Keywords: Multimedia, free and open source software, Unified Modeling, Livecode, E-learning  
 
 
Introduction  

Students need e-learning education games in different 
schools. The primary schools need efforts to development of 
education materials to make the study more enjoyable. One of 
the schools in Oman, Al Hathara School is still using 
traditional methods for educational materials like old 
conventional teaching. Through the outcome of this research 
we will be able to propose the application to development the 
educational games. This will change the methods adopted in 
school education more enjoyable and useful. The outcome of 
this research will be able to suggest a better E-learning 
education. This will enhance the teaching and learning 
process at school and help students who have difficulty in 
learning as well. Videos are useful for school students for 
better understanding of some difficult topics. In this research 
based project, authors will use live code, Adobe Photoshop, 
Illustrator and other graphic design tools. The suggested set of 
games will contain animated lessons. Also, the teacher will 
provide special activities for students related to each lesson. 
For flexible delivery of information and the introduction of 
fun with education, the e-learning will contain educational 
games. This research aims to increase the performance of a 
student in the classroom. Including that, interesting ways to 
increase their interaction with the teacher and make them 
more motivated in classroom and facilitate active learning 
environment in the class. 
 
System Study  

The current system is the traditional conversion method 
of education in schools, which rely on conservation 
preserving technological education, in the new system, 
Curriculum is transferred to ensure student visibility Hear and 
try one theme at a time. This helps the student to better 
understand and participate while learning.  

To meet the need for educational resources and e-
learning, the interactive e-learning design was explored using 
(for free and open source software) using Livecode. 
Interactive E-learning will include some lessons in math 
animation Subject, educational videos also activities for 
students to find out if they understand the lesson. In addition 
to Students will also have fun with education through 

 
Educational games. The interface is easy and portable 
between different computers, the teacher will be Able to view 
the application through visual displays. In order to increase 
students' interaction in Lessons in mathematics, e-learning 
can replace there are traditional books because e-learning will 
Change teaching methods by adding electronic multimedia-
based presentations. Interface must all warehouses are 
available at any time, moreover it is easy use. 
 
Proposed System  

The proposed system aims to transform traditional 
education at Al-hathara school at the pilot stage, which 
enabled the technology to use various multimedia programs. 
Later this research based application could be extended to 
other schools in Oman. E-learning will contain animation 
lessons, and will contain each lesson video tutorial. 
Moreover, the teacher to provide special activities for 
students related to each lesson. Flexible to provide 
information and the introduction of fun with education, the 
interface will also contain educational games. So, the purpose 
of the design is  

• Design and development of interactive knowledge 
bank using all the skills in the field of multimedia.  

• To achieve the highest of experience, 
knowledge and skill level.  

• Expansion using open sources to get a new 
program strong.  

• Identify the educational needs of students.  
• Increase communication with faculty and 

outsourcing other people from outside the college 
sources faculty members 

 
Data Analysis  

The questionnaire as a tool used for gathering 
information from users. During the study period, the 
electronic questionnaire was distributed to 9 teachers, to get 
their opinion about the proposed system. The study results are 
analyzed and presented in the figures below.  
This chart shows the use of the educational game in 
education. The most people select strongly agree but 31.58% 
select agree. The project of E-learning game is useful for a 
student to use the games in class to understand the subject 
perfect in below in figure 1. 
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Fig 1: Opinion on Technology in Education  

Figure 4: System Block diagram  
 

The interface helps the user to navigate through the various 
e-learning contents. User interaction with the system as 
shown below in Figure.  

 
 
 
 
 
 
 
 
 
 

Figure 2: Opinion on Technology in Education  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Opinion contents 
 
This chart shows the use of educational games increases the 
students’ motivations. All people select yes. That means the 
games help all students and motivate them to study in below 
in figure 2. 
 
This chart shows the use of educational games which impact 
of education remains for a longer period. All people select 
Yes. That means the learning games are impacting to remains 
to a longer time in below in figure 3.  
 
System Design  

Following figure shows the flow of the initial design of 
the entire system. 

 
 
 
 
 
 
 
 
 
 

Figure 5: UML diagram 
 
The description of the user's interaction with the system using 
standardized charts typical. Then describe the sequence of 
activities for the interaction of the teacher the teacher as 
shown in Figure 6. 
 
This series of students - the teacher with activities in 
Systems have been defined using the activity scheme during 
the System design time. 
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Figure6: Activity Diagram for teachers  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7: Prototype-1  
Once prototypes are designed, the design of the final 

system starts with the creation of the authentication screen as 
shown in Figure 7.  
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Figure 8: prototype 2 

 
The user interface also directs the user to go through 

selective contents as shown in Figure 8. 
 
Conclusion  

The research attempted to transform the traditional 
method of teaching in stuttering schools to teach technology 
using interactive e-learning methods. The system specifically 
targets the subject of science, because in science subjects one 
needs to teach experts and view the contents of the material at 
the same time. This will help students understand subjects 
better. The application is designed to provide interactive e-
lessons with sounds and effects. In addition, educational 
videos and integrated multimedia components for each lesson 
add value additions. Further enhanced content by 
incorporating games and activities provides students with 
analytical skills. The use of live code to develop interactive e-
learning and educational games ensures to expand content in 
the most cost-effective ethics. 
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Tracking and Accident Detection in Automobiles Using GPS and GSM 
Technology 

Zainab Mohammed Khamis Al-Balushia, Safaa Saeed Khalfan Al-Taaleia, A. Jamaludeena 
 
 
 
This paper describes the design and development of an automatic tracking and accident detection (ATAD) system in 

automobiles. Oman rated as the highest causality in road accidents among GCC, according to figures released by the World 
Health Organization (WHO). Lack of proper reporting about the exact location add delay in paramedic unit to reach, results the 
loss of precious human life. The proposed single-board in-vehicle embedded system equipped with the SIM28M GPS to get 
geographic coordinates, SIM800 GSM modem to send the Google map link as text message, SW-420 vibration sensor to sense 
the collision, and the ATmega328P microcontroller as core processing unit. The vibration beyond the threshold level, say during 
collision is detected by the vibration sensor and this information is transferred to the microcontroller. The microcontroller gets 
the latitude and longitude from the GPS receiver. This coordinates send as Google map link through the GSM modem to the 
concern persons whose mobile numbers are stored in the memory. This text message directly loads the exact location in Google 
map instead of searching the location using the coordinates. This saves a precious time and victim may receive the immediate 
medical attention. This ATAD system serves as a complete portal to exchange information such as, real-time navigation of 
vehicle location, monitoring of collision, update of geographic coordinates on-demand or at regular interval and fuel shutdown 
using servomotor on command in case of theft. 
 
 
Keywords: ATmega328P microcontroller, GPS, GSM, latitude and longitude, and accident detection Smart System  
 
 
I. Introduction 
 
The aquarium gives stunning look to the area, gives a sense of 
Ever increasing demand of safety and security leads to usage of 
latest technology and intended to develop application-specific 
stand-alone embedded devices. Vehicle trackaing system is one 
of such type of electronics devices that tracks and accident 
detection used in automobiles. This electronics device not only 
tracks the vehicle’s location but also send the google link to the 
concern authority to exactly locate the position of the vehicle if in 
case of accident. GPS module to locate the vehicle’s position and 
it will inform where position of the vehicle is and where it has 
been, how long it has been [1]. The system uses geographic 
position and time information from the Global Positioning 
Satellites.GSM technology used to send the SMS. Vehicle 
tracking systems have brought this technology to the day-to-day 
life of the common person. Today GPS used in cars, ambulances, 
fleets and police vehicles are common sights on the roads of 
developed countries. Integrate both GSM and GPS technologies 
will provide effective, real time vehicle location, and reporting. A 
GPS-based vehicle tracking system will inform where your 
vehicle is and where it has been, how long it has been. The 
system uses geographic position and time information from the 
Global Positioning Satellites. The SMS technolgoy through GSM 
network and GSM modem provide a user with vehicle locaiton 
information [2]. Effective usage of SMS has become more 
convenient and accessible way of transferring and receiving data 
with high speed. This paper 

 
 
describe the usege of GPS and GSM based in-vehicle tracking 
device based on ATmega328P microcontroller. The Vehilce 
locaiton is automatically send as Google maps link in SMS 
which make easier to track vehicle. In case of accident it also 
enable the paramedical team can reach place as soon as 
possible and this intern save the valuable human life. 

 
II. HARDWARE DESIGN 
 
The block diagram of Vehicle tracking and locking system 

based on GSM and GPS technology is shown in the Fig 1. It 
consists the power supply section, GSM, GPS, ATmega328P 
microcontroller and overall system reside into a vehicle. The 
basic function of in-vehicle tracking system is to acquire, 
Monitor and transmit the position latitude, longitude, time to 
management center either at fixed interval or on demand [3]. 
Microcontroller unit form the heart of tracking unit, which 
acquires and process the position data from the GPS module. 
The GPS receiver of vehicle terminal receives and resolves 
the navigation message broadcasted by GPS position 
satellites, computes the longitude and latitude of vehicle 
coordinates, transforms it into the GSM message form by 
GSM communication controller, and sends the message to 
monitoring center via the GSM network. Microcontroller have 
a CPU in addition to the fixed amount of RAM, ROM and I/O 
ports, which are embedded on a chip with support functions 
such as a crystal oscillator, timers and serial or analog input 
output (I/O). The MCUs are designed for embedded 
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applications and can be used in remote controls, power tools, 
toys and other appliances. Invention of MCUs has reduced the 
size and cost of designs. MCUs are suitable where cost and 
space are critical [4]. 
 
The Arduino Uno is a microcontroller board based on the 
ATmega328 (datasheet). It has 14 digital input/output pins (of 
which 6 can be used as PWM outputs), 6 analog inputs, a 16 
MHz crystal oscillator, a USB connection, a power jack, an 
ICSP header, and a reset button. It contains everything needed 
to support the microcontroller; simply connect it to a 
computer with a USB cable or power it with a AC-to-DC 
adapter or battery to get started. The Uno differs from all 
preceding boards in that it does not use the FTDI USB-to-
serial driver chip. Instead, it features the Atmega328 
programmed as a USB-to-serial converter.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Block diagram of tracking and accident 
detection system based on GSM and GPS technology 

 
Arduino UNO is the latest version of the Arduino UNO board 
using the ATmega828 instead of the FTDI chip for faster 
transfer rate. It is a small form microcontroller board based on 
ATmega328. It is equipped with a USB connection, 32kBytes 
flash memory, 1 reset button, 14 digital input/output pins, 6 
analog input pins and 1 power jack. The recommended input 
voltage for this board is between 7 to 12 volts. Thus, an 
external power supply is needed. Power can supply to this 
board through the power jack. It contains everything needed 
to support the microcontroller; simply connect it to a 
computer with a USB cable or power it with a AC-to-DC 
adapter or battery to get started [5]. Besides that, Arduino 
UNO can communicate with a host PC by using a USB Type 
B cable. The user can write the program on the host PC and 
upload it to the board. After uploading the program, the USB 
Type B cable can be removed. The program will be stored in 
the Arduino board and it will still run each time the reset 
button is pushed. It also features the Atmega328 programmed 
as a USB-to-serial converter. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Arduino Uno Atmega328 
microcontroller board 

 
Navigation System with Timing and Ranging Global Positioning 

System, NAVSTAR is the full description of GPS. GPS is a 
space based navigation system which being developed, operated 
and maintained by the Defense Department of US. Although it is 
being controlled by the US government, it is freely accessible by 
anyone with a GPS receiver. The GPS is comprised of three 
important segments. The segments of GPS are: i) Space segment. 
The space segment consists of satellites that orbit the earth on six 
different orbital planes. Each of these planes has four satellites 
which will transmit the one way signals to the receiver equipment 
on earth. ii) Control segment. The control segment is the earth 
equipment that carrying out the task of monitoring and 
controlling the space segment, satellite tracking, telemetry and 
maintain the satellite orbit configuration. iii) User segment. The 
user segment is the satellite receiver equipments which are used 
to receive the signal from the satellites and determine the current 
location of the user based on the received signals. 
 
The Global Positioning System (GPS) is a satellite based 
navigation system consists of a network of 24 satellites located 
into orbit. The system provides essential information to military, 
civil and commercial users around the world and which is freely 
accessible to anyone with a GPS receiver[6]. The GPS is suitable 
to be used in the people tracking embedded system because the 
GPS can work in any weather condition, anywhere in the world, 
24 hours a day with no subscription fees or setup charges. 
Besides that, the GPS also can provide 3 dimensional positioning. 
Thus, it can be used to detect the location of the user with high 
accuracy. The GPS Shield based on the SIM28 GPS module. It is 
a cost-efficient and field-programmable gadget. It features 22 
tracking / 66 acquisition channel GPS receiver. The sensitivity of 
tracking and acquisition both reach up to -160dBm, making it a 
excellent for well-suited for vehicle navigation and tracking 
system design. This receiver provides complete signal processing 
from antenna input to host port output in NMEA messages. 
 
By referring to Figure 3, the data was taken at 12:35:19, the 
GPS receiver is located at Latitude 48 deg 07.038’, N and 
Longitude 11 deg 31.000’ E, 545.4 meter above mean sea 
level and 46.9 meter, above WGS84 ellipsoid. 
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Figure 3. Explanation of $GPGGA sentence 

 
GSM is the short for global system for mobile 
communication. It was a communication system that 
originated in Finland Europe and developed by using digital 
technology. GSM is a 2G technology that is implemented 
globally and used to transmit voice and low volume digital 
data service. Examples of low volume digital data are SMS 
(short message service) and MMS (Multimedia Message 
Service). Besides that, GSM has four frequency ranges, which 
are 850MHz, 900MHz, 1800MHz and 1900MHz [7].  
The core of data communication about this system lies in 
wireless communication control terminals that uses GSM 
Modules to transfer long-distance data extensively and 
reliably. GSM network is a public land mobile network 
(PLMN). Mobile station which is made up of a SIM 
(Subscriber Identity Module) card is the user terminal in GSM 
network while the mobile terminal refers to the user device 
such as mobile phones. A system that uses a cellular network 
based around broadcast stations or satellite technology that is 
connected to signal from orbit are part of the GSM network. 
The main purpose of the GSM network is to facilitate easier 
access to cellular and satellite platforms across international 
lines.  
GSM modem is similar to mobile phone. It is a specialized 
wireless modem which needs a SIM card and works with a 
GSM wireless network. GSM modem utilizes the radio wave 
for sending and receiving the messages. Utilization of SMS 
technology has become popular because it is an inexpensive, 
convenient and accessible ways of transferring and receiving 
data with high reliability. Besides that, GSM modem can be 
used for automating business process, sending SMS from a 
computer and vehicle tracking with integrated GPS.  
A GSM modem is controlled by using the AT commands. If 
the user would like to do the operation such as reading, 
writing, deleting and sending messages, an extended set of 
AT commands which are defined in the GSM standard is 
needed[8]. The SIM900 is a complete Quad-band GSM/GPRS 
solution in a SMT module which can be embedded in the 
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customer applications. Featuring an industry-standard  
interface, the SIM900 delivers GSM/GPRS 
850/900/1800/1900MHz performance for voice, SMS, Data, 
and Fax in a small form factor and with low power 
consumption. It is very compact in size and easy to use as 
plug in GSM Modem. .The baud rate can be configurable 
from 9600-115200 through AT command. The modem 
needed only 3 wires (Tx, Rx, GND) except Power supply to 
interface with microcontroller. AT which stands for AT 
tension is a set of instructions that are used to control modems 
such as GSM/GPRS modem and GPS modem. AT command 
can be divided into two types, which are the basic commands 
and extended commands. The basic commands are commands 
which do not have “+” after “AT”, such as ATA, ATD, ATO 
and ATH. For extended commands, there is a “+” after “AT” 
such as “AT+CMGD” and “AT+GMCF”. Table 1 show some 
of the AT commands for GPS modem and GSM modem. 
Table 1shows some of the AT commands for GPS modem.  
 
 
 
 
 
 
 
 
 

 
Table 1. AT commands for GPS modem 

 
Arduino IDE is an environment that consists of a message 

area, a simple text editor and menus. Arduino consists of both 
a physical programmable circuit board (often referred to as a 
microcontroller) and a piece of software, or IDE (Integrated 
Development Environment) that runs on your computer, used 
to write and upload computer code to the physical board. It 
allows the user to create the “sketches” in order to let the 
Arduino does not need a separate piece of hardware (called a 
programmer) in order to load new code onto the board – you 
can simply use a USB cable. Additionally, the Arduino IDE 
uses a simplified version of C++, making it easier to learn to 
program. Finally, Arduino provides a standard form factor 
that breaks out the functions of the micro-controller into a 
more accessible package [9,10].  

Arduino board interaction with the device which 
connected to it. The sketches that written by the user can be 
stored in sketchbook. Besides writing the program, it also 
allows user to compile and upload the sketches to the Arduino 
board. Furthermore, Arduino IDE has its own software library 
which called “Wiring”. This library makes the common input 
output operation become easier. It uses the tool chain and 
AVR library to compile the program and uses the avrdude to 
upload the program to the Arduino board. 
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Arduino programming language is a simplified version of C 
or C++ programming language. It is encompasses strong typing, 
imperative, declarative, functional, generic, object-oriented and  
component-oriented programming disciplines. This 
programming language does not need to include the header 
file at the beginning of the coding. Besides that, there are only 
two functions are needed in order to make a cyclic executive 
program. Those functions are setup () and loop (). Setup () is 
the function that is used to initialize the settings and only runs 
once at the beginning of the program. While the loop () is the 
function that is called continuously [11,12]. 
 
III. RESULTS 
 
Tracking module which consists of GPS and GSM module is 
responsible for tracking the current location of the user, 
extracting the $GPGGA sentences and send out the SMS through 
GSM network. Complete system as shown in Fig. 4 contains 
complete connection of Arduino board along with GSM and GPS 
system. Starting from the satellite, the GPS module receives the 
geographic coordinates. The vehicle’s location information is 
read in from the GPS module by the microcontroller. After 
initializing the driver pins, GSM mode is turned ON to register in 
the network and the baud rate of the GPS is set to 9600bps. GPS 
mode is turned ON for navigation purpose. When the serial port 
has been opened successfully, the GPS starts to track the 
coordinate of the location. Fig. 4 shows the status of the system 
when it is powered up.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. Status of the system when it is powered up 
 
After turning ON the GPS, the GPS receiver will start receiving 
the signal from satellite. Since GPS needs time to warm up and 
become stable, the GPS was commanded to track the user 
location for 10 rounds per cycle, in order to obtain correct and 
stable coordinate. If the GPS is not ready, the  
$GPxxx sentences that we received just having the 
information of current time and check sum data. If the GPS is 
ready, the complete $GPxxx sentences with full information 
is received. The coordinate information that is received from 
GPS receiver was in various forms of $GPxxx signal, such as 
$GPGGA, $GPRMC, $GPGSA, $GPGSV, and $GPGLL. All 
of these $GPxxx sentences contain the latitude and longitude 
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information, but in different format. Mirocontroller extracting the 
$GPGGA sentences from various form of $GPxxx sentences 
because the latitude and longitude information for $GPGGA 
sentence are in degree and minute, which are easier to extract and 
interpret. Every cycle, the GPS tracks the user location for ten 
seconds in order to get a stable coordinate. After that, the last 
coordinate information that was received by the GPS receiver is 
sent to the microcontroller. The microcontroller extracts part of 
the $GPGGA sentences from the signal received and store the 
signal in an array. The $GPGGA sentence has other information 
other than latitude and longitude such as the time GPS signal was 
received. to determine the exact location of the user, only the part 
which contain the coordinates and the ordinal that determines the 
position are needed. Thus, an array which can only store 41 
characters was created in order to eliminate the unnecessary part 
of the $GPGGA signal. The information that are saved in the 
array were latitude, longitude and the ordinal that determines the 
position. Then, the signal that is stored in the array which 
contains the $GPGGA sentences is sent to the GSM modem. 

 
After that, the GSM mode is turned ON. The AT and extended  
AT commands were sent by the microcontroller to  
configure the GSM modem and request GSM to send the string in 
the array to another GSM modem which is connected to the PC. 
The baud rate of GSM is set to 9600 bps. The commands required 
to send out the $GPGGA sentence through GSM  
modem are “AT+CMGF=1” and “AT+CMGS= 
“\9689xxxxxxx\””. First, “AT+CMGF=1” is sending to GSM 
modem to configure the modem to use the text mode. After set 
the modem to text mode, AT+CMGS command sends an SMS 
message to a GSM phone, “\9689xxxxxxx\”. Fig. 5. shows the 
GSM module transmitting the latitude and longitude of the 
vehicle’s location.  
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 5. GSM module transmitting the latitude 

and Longitude of the vehicle’s location. 
 
The coordinates that are extracted from the string will be 
displayed in the text box of latitude and longitude. If the 
returned coordinate is valid, the mapping button will be 
enabled in order to display the point on Google Maps. Fig. 6 
shows the extracted latitude and longitude send to the specific 
mobile number. 
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Figure 6. Extracted latitude and longitude send to 
the specific mobile number as Google maps link. 

 
If the displaying part keeps updating by receiving the 
messages from the GSM and GPS modem, the latitude and 
longitude data will be extracted from every incoming 
message, displayed on the LCD display and send through the 
specific mobile number at regular interval of time. 

 
Fig. 7 shows the current position of vehicle on Google Maps 
for regular interval of time specified in the code. In order to 
demonstrate operation of the vehicle tracking system 
successfully, a smart phone was configured with the Google 
maps application.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure. 7 Current position of vehicle on Google Maps and 

display of location of the vehicle 
 
Although there are varieties of software packages, which can be 
used to simulate the circuit; the most commonly used are the 
circuit wizard and the PCB wizard. In order to test the circuit, 
Proteus design suite (software) is used. It is very powerful tool 
for the electronic circuit simulation, the schematic capture and 
the printed circuit board (PCB) design. By combining ISIS 
schematic capture and ARES PCB layout the Proteus design 
suite (software) provides an integrated and 

 
 
easy to use suite of tools for professional PCB design. 
The Proteus can be used to design a complex circuit for 
the simulation and the printed circuit board (PCB) layout. 

 
IV. CONCLUSIONS 
 
The vehicle tracking system presented in this paper can be used for 
positioning and navigating the vehicle with an accuracy of 10 m. 
The positioning is done in the form of latitude and longitude along 
with the exact location of the place, by making use of Google 
maps. The system tracks the location of a particular vehicle on the 
user’s request and responds to the user via SMS. The received 
SMS contains longitude and latitude that is used to locate the 
vehicle on the Google maps. The vehicle tracking system allows a 
user to: remotely switch ON the vehicle’s ignition system, 
remotely switch OFF the vehicle’s ignition system, remotely lock 
the doors of the vehicle, remotely unlock the doors of the vehicle, 
and remotely track a vehicle’s location. Some changes were made 
in which most notable change was alteration of the tracking 
methodology (i.e. Access to 32 channels of satellites instead of 3). 
The vehicle tracking system was built successfully. However, the 
vehicle tracking system could be made more robust by using more 
accurate GPS unit. 
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Use of Ceramic Powder in Concrete - Strength & Durability Properties 

Abdullah Tahira , Kiran Kumar Polojua 
 
 
Ceramic wall tiles are used as building material in the field of construction. Manufacturing of ceramic tiles require different raw 
material like clay, potash, dolomite, feldspar, talc and different chemicals like sodium silicate, sodium tripoly, phosphate (STPP) 
in ceramic production. In the ceramic industry, about 15%-30% production goes as waste. These wastes poses a serious threat to 
the environment by polluting the habitant and agricultural lands. Therefore using of ceramic waste powder in concrete would 
benefit in many ways in saving energy & protecting the environment. The cost of deposition of ceramic waste in landfills will be 
saved. Raw materials and natural resources will be replaced. Which indirectly helps for reducing the greenhouse gas (co2).There 
is a large amount of carbon dioxide released in the cement production. In this research study the (OPC) cement has been replaced 
by ceramic waste powder accordingly in the range of 0%, 10%, 20%, 30% 40%, & 50% by weight for M-25 grade concrete. The 
wastes employed came from ceramic industry which is in Rusayl (Muscat, Oman) industrial area. Based on experimental 
investigations concerning the compressive strength of concrete, the following observations are made:  
(a) The Compressive Strength of M25 grade concrete increases when the replacement of cement with ceramic waste up to 30% 
by weight of cement and further replacement of cement with ceramic powder decreases the compressive strength.  
(b) Concrete on 30% replacement of cement with ceramic waste, compressive strength obtained is 26.77 N/mm2and vice-versa 
the cost of the concrete is reduced up to 13.27% in M25 grade and hence it becomes more economical without compromising 
concrete strength than the standard concrete. It becomes technically and economically feasible and viable. It is the possible 
alternative solution of safe disposal of ceramic waste. Reuse of this kind of waste has advantages economic and environmental, 
reduction in the number of natural spaces employed as refuse dumps. Indirectly, all the above contributes to a better quality of 
life for citizens and to introduce the concept of sustainability in the construction sector. 
 
Keywords: Ceramic Waste Powder, Industrial Waste, Cost Effective, Green Concrete  
 
 
1. Introduction  

Environmental issues associated with ceramic tile 
and sanitary ware manufacturing primarily includes 
the following:  
1) Air Emissions, Greenhouse Gases, and Energy 
Efficiency  
2) Wastewater  
3) Solid waste  
Each year, thousands of heaps of wastes are 
disposed of in landfills, which effects occupation 
and degradation of valuable soil [1] Depletion of 
natural resources is a common phenomenon in 
developing nations like India due to rapid  
urbanization & industrialization, involving 
construction of bases and other conveniences. Indian 
ceramic production is 100 Million ton per year. In the 
ceramic industry, nearly 15%-30% waste material 
generated from the full production [2] this wasteland is 
not recycled in any course at present. Withal, the ceramic 
waste is durable, heavy and extremely resistant to 
biological, chemical, and physical degradation forces. The 
Ceramic industries are dumping the powder in any nearby 
pit or vacant spaces, near their unit although notified areas 
have been marked for dumping  
[3]. This contributes to severe dust and environmental 
pollution and occupation of an immense expanse of 
solid ground, especially after the powder dries up and 
then it is necessary to throw out the Ceramic waste 

 
quickly and employ in the construction industry [4] As 
the ceramic waste piles up every day, there is a 
pressure on ceramic industries to get a resolution for its 
disposition. The advancement of concrete technology 
can reduce the consumption of natural resources [7] 
they have forced to focus on recovery, reuse of natural 
resources and find other alternatives. The use of the 
replacement materials offer cost reduction, energy 
savings, arguably superior products, and fewer hazards 
in the environment. From the studies of [8] paper 
industry waste was used in concrete and tested as an 
alternative  
Environmental issues associated with ceramic tile 

and sanitary ware manufacturing primarily includes 
the following:  
4) Air Emissions, Greenhouse Gases, and Energy 
Efficiency  
5) Wastewater  
6) Solid waste  
Each year, thousands of heaps of wastes are 
disposed of in landfills, which effects occupation 
and degradation of valuable soil [1] Depletion of 
natural resources is a common phenomenon in 
developing nations like India due to rapid  
urbanization & industrialization, involving 
construction of bases and other conveniences. Indian 
ceramic production is 100 Million ton per year. In the 
ceramic industry, nearly 15%-30% waste material 
generated from the full production [2] this wasteland is 
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not recycled in any course at present. Withal, the 
ceramic waste is durable, heavy and extremely resistant 
to biological, chemical, and physical degradation 
forces. The Ceramic industries are dumping the powder 
in any nearby pit or vacant spaces, near their unit 
although notified areas have been marked for dumping  
[3]. This contributes to severe dust and environmental 
pollution and occupation of an immense expanse of 
solid ground, especially after the powder dries up and 
then it is necessary to throw out the Ceramic waste 
quickly and employ in the construction industry [4] As 
the ceramic waste piles up every day, there is a 
pressure on ceramic industries to get a resolution for its 
disposition. The advancement of concrete technology 
can reduce the consumption of natural resources [7] 
they have forced to focus on recovery, reuse of natural 
resources and find other alternatives. The use of the 
replacement materials offer cost reduction, energy 
savings, arguably superior products, and fewer hazards 
in the environment. From the studies of [8] paper 

 
Workability Test Results: 
 

Slump Test: 
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industry waste was used in concrete and tested as an 
alternative to traditional concrete. The cement has been 
replaced by paper industry waste in different 
replacement levels like 0%, 10%, 20%, and 30% by 
weight for M-25 grade of concrete and found out  
strength properties. Also concluded that 
compressive strength was improved with 30% 
replacement of cement. 

 
3. Results  
The mix proportion for M 25 is and W/C ratio of 0.46 
was casted. Slump test was tested when the concrete in 
fresh concrete. The cubes, beams and cylinders were 
tested for compressive strength, split tensile strength 
and flexural strength. These tested were carried out at 
age of 7 days, 14 days and 28 days. 

 
  SLUMP FOR MIX 1  SLUMP FOR MIX 2   SLUMP FOR MIX 3  
 

MIX 
             

 VALUE (mm)  VARIATION (%)  VALUE (mm)  VARIATION (%)   VALUE (mm)  VARIATION (%)  

             
0% 66  0 40  39.3  38  42.4  
10% 68  -3.03 53  19.6  40  39.3  
20% 63  4.5 58  12.1  35  46.9  
30% 59  10.6 61  7.5  48  27.2  
40% 72  -6.06 63  4.5  53  19.6  
50% 65  1.51 59  10.6  55  16.6  
60% 64  3.03 60  9.09  52  21.2  

 
 

Table – 2 Comparisons of Slump Values  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Graph 1: Comparisons of Slump Values 
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2. Flexural Test of Concrete:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Graph 3: Comparison of Flexural Strength of Mix 1, 2, 3 

 
3. Split Tensile Test of Concrete:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Graph 4: Comparison of Split Tensile Strength of Mix 1, 2, 3 
 
4. Durability Test on Concrete:  
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Graph 5: Effect on Durability Test (Acid Attack) – Mix 1  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Graph 5: Effect on Durability Test (Acid Attack) – Mix 2  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Graph 5: Effect on Durability Test (Acid Attack) – Mix 3 
 
4. Conclusion & future scope 
 
A. Conclusions: 
 
Various tests are performed in order to know the 
effect of sodium silicate binder on CWP & cement 
concrete. Conclusion is based on results discussed 
above are as follows:  
1) When Sodium silicate used as binder with 
cement, the setting time of cement get affected.  
2) Water gets dehydrated from the mix while testing 
initial & final setting time of cement but initial & 
final time fall as per specified in code.  
3) Slump value for mix 1 decreases with respect to 
conventional concrete, while adding 10% & 40% 
replacement of CWP increases by 3.03% & 6.06% 
respectively.  
4) Slump value for mix 2 decreases with respect to 
the conventional concrete mix done in mix 1.  
5) When in mix 1 CWP only is used in different 
varying percentage of cement (0% to 60%), 
compressive strength decrease from 0% to 39.7% 
respectively. 

 
6) When in mix 2, CWP & 1% sodium silicate of 
water is used in different varying percentage of 
cement (0% to 60%) compressive strength decreases 
from -1.3% to 38.3% respectively with compare to 
the conventional concrete.  
7) When mix 3, CWP & 2% sodium silicate is used 
in different varying percentage of cement (0% to 
60%) compressive strength -1.3% to 42% with 
respect to conventional concrete.  
8) Concrete on 30% replacement of cement with 
CWP compressive strength obtained is 33.44 
N/mm2 of mix 3 (i.e., 30% CWP & 2% Na2SO4) 
can be recommended.  
9) When observing the cost of concrete at this point 
is reduced up to 16.3% in M25 grade of concrete 
and becomes economical with compromising the 
target strength of concrete.  
10) By following the same above percentage 
replacement split tensile strength of mix 3 is 3.95 & 
only about 1% of loss is observed with compare to 
conventional concrete. 
 
11) Flexural is observed in mix 3 (i.e., 30% CWP & 
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1% Na2SO4) as greater than mix 1 & mix 2, while 
taking mix 3 (i.e., 30% CWP & 2% Na2SO4) as 
higher side in compression and split tensile strength, 
we find flexural strength is decreased by 13.1% 
which is preferable.  
12) Durability properties of mix 3 (30% 
replacement of CWP) is better than mix 1 and mix 2. 

 
13) Finally, this research can be made applicable if 
it is used in READY MIX CONCRETE PLANTS as 
quality of concrete is important one. 

 
B. Future Scope of Work: 

 
Further testing and experiment can be done on 
ceramic waste concrete, as it is highly recommended 
to indicate strength characteristics of this type of 
material for application in normal or low rise 
structural concrete.  
Some recommendations made for further studies:  
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