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About Conference 
Middle East college has a successive record of Organization of student and international 

conferences over the past years, with several hundreds of participants form various counties and 

form various specializations.  Presenters from around the world are discussing and deliberating 

on their research outputs in these conferences. Based on the previous conference, facility and 

capacity, we would like to propose the conduction of the Fifth MEC international student 

conference, which will be organized online on 1st June 2021. 

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. 

  

Conference Objective 

The research conference on Smart technologies, Communication, Engineering, Archives & 

Management provides a platform where students can showcase their research work and innovative 

ideas in varied fields. In addition, it serves to enhance research collaboration between staff and 

students. The overall objective of conference is to provide a platform to student-led research 

presentations. It also provides an opportunity for the student community of Oman to explore and 

share their innovative work. The conference is organized by MEC to invite students to show case 

their research skills through paper and poster presentations and exhibit innovative project work as 

well as discuss ideas on developing a new technology within a span of 5 hours. 

The knowledge produced during the deliberations will enlighten the academic community in general 

and students in particular. The Keynote addresses scheduled during the conference will offer a 

unique opportunity for students to discuss and debate the recent research areas. This conference 

is featured with invited speeches, oral presentations, and other technical workshops. 

 The submitted abstract will go through a blind peer review process. Authors will be requested to 

submit the full paper if the abstract gets accepted. Papers submitted and presented at the 

conference will be included in the conference proceedings. Shortlisted paper will be sent to be 

published in the American Journal of Student Research (https://www.jofsr.org). 

  

 

https://www.jofsr.org/


Conference Themes 
The conference will be conducted Online held for one day, virtually through MS Teams with 

possible, two keynote speakers, national and international and with two session timings: Morning 

and Evening 

  

Subject areas 

Deliberations of Student Conference would be online over a day. The aim of the Student 

Conference is to allow students to learn research skills, academic publishing/dissertation, update 

latest research trends. Students will present their findings and visions about the research, 

development, production, application in topic areas suited to a conference format. 

  

Conference themes 

The conference themes will include but not limited to Engineering, Smart Technology, Archives and 

Management, related themes in general and special sections will dedicated for COVID19 related 

research. The conference accepts papers which have  not presented/ published before. Themes 

includes but not limited to: 

  

E-Systems 

▪ Advances in Electronics system design for Covid19 symptoms detection 

and prevention 

▪ Health monitoring System for Covid19, prevention and protection 

▪ Environmental Engineering techniques and design with impact of Covid19 

   

Electronics & Communication Engineering 

• Electronic System Design 

• Telecommunications Systems 

• Image, video processing, including Covid19 detection and monitoring 

• Embedded systems 

• Advances in communication system design 

  

Civil Engineering 

• Advances in Construction Materials and Structures 

• Highway & Transportation Engineering 

• Renewable Energy and Environmental Engineering Management 

• Advances in Soil Mechanics & Geotechnical Engineering 

• Smart Cities and Sustainability in Construction 

• Cost and Project Management 

  

Mechanical Engineering 

• Advances in Mechanical engineering and construction     

• Automotive Engineering 

• Hybrid Vehicles 

• Materials: Properties, behavior, Fabrication 

o Nanomaterials 

o Non Metallic Materials 



o Surface improvements 

o Manufacturing                  

▪ Machining             

▪ Renewable and Alternative Energy    

• Thermal Engineering        

o Computational fluid Dynamics 

Computing 

• AI techniques to predict, prevent Covid19 and other pandemics  

• Computer Architecture and Network for smart cities 

• Hardware and Networking 

• Information Security during pandemics 

• Big data 

• Mobile computing 

• Data Mining 

• Wireless sensors in Medical applications 

• Internet of Things 

• Artificial Intelligence 

• Systems for pandemic prediction 

• Virtual Realty and Augmented Reality 

• Data Analytics 

• Block Chain 

Management Studies 

• Supply Chain Challenges during Covid19 

• Logistic Solution 

• Future of HR in 2030 and remote offices 

• Business Start-Up and growing during pandemics 

• Covid19 and Social entrepreneurship 

• Resources management & sustainable development 

• Marketing and digitization 

• Introduction of Value Added Tax (VAT) in Oman and its implications 

• Strategic Planning Within New SMEs 

• How SMEs can go global? 

Science and Technology role in Teaching and Learning 

• Technology in blended teaching and learning 

• Online teaching and learning tools 

• Mobile apps supported teaching and learning 

Archives and Records Management 

• Management of Archives (active, semi active records) 

• Historical records (Diplomatics studies) 

• Records Classification 

• Indexing 

• Storing and maintenance 

• Documents retrieval 

• Content Management Systems (CMS, DMS) 
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Voice enabled Elevator system 
 

1Elham Ahmed Shinoon Nasser Al Saadi , 2Shaik Mazhar Hussain 
116F15717@mec.edu.om, 2mazhar@mec.edu.om 

1,2Middle East College, Muscat, Oman 
 

ABSTRACT 
 
After the emergence of COVID-19 and its extremely rapid spread, especially through coming 
in contact with respiratory fluids, many students’ engineers, and scientists have worked to 
create papers or work on ideas that contribute to reducing the spread of the virus. With the 
development of technology and reliance on voice control interfaces and gestures in many 
papers, the idea of adopting voice in elevators instead of touch has been born. The problem 
that the paper will solve is moving away from physical contact with the elevator or touching 
the keypad, choosing the floor to reduce the spread of viruses by touching the elevator. The 
problem is solved by using a voice recognition module in the elevators instead of the keypad. 
The paper aims to reduce the spread of the Coronavirus by using voice to choose the floor 
number instead of touching the keypad to choose the floors in traditional push-button 
elevators. The paper is characterized by the presence of two characteristics, which are the 
voice and gestures, the voice through the voice recognition module that was controlled by the 
Arduino to receiving the voice of the user to select the required floor number, and the 
gestures through the IR Senser the user indicates to request the elevator to ascend or descend. 
The tiring method for this paper is the waterfall method for its perfect fit and ease of 
execution on this paper. The program used for this paper is Arduino. The paper contributed 
to the development of elevators and the use of advanced technologies, as well as limiting the 
transmission or spread of viruses through touch, and it also has advantages that everyone can 
use, whether they suffer from a disability such as blindness or not. 

Keywords - COVID-19, Arduino, Voice Enabled 

INTRODUCTION 
 
The spread of the Coronavirus rapidly through touch has led to measures being taken not to 
come into contact between individuals and to approach things. Places that must be touched or 
pressed by hand People used gloves or wooden sticks to press, such as elevators, but the use 
of the latter is not the suitable solutions for use, especially for a long period, so voice control 
and gestures are among the solutions that help reduce the spread of the virus. The main idea 
of the paper is to use voice control in elevators to reduce the spread of the virus, and the 
elevators were chosen because they are used in all places, whether public or private.  

 

BACKGROUND OF THE PAPER 

Elevators are important in daily life, as many people depend on them, especially in 
workplaces, hospitals, airports, and hotels, but they are also considered one of the places that 
cause the most spread of viruses, especially the types that spread by touch. To obtain a safe 
and secure transportation environment, especially in this period during the spread of Covid-
19, the idea of this paper, which will work to solve this problem, in which touch is the main 
cause of transmission of the virus has emerged. In this paper, the researcher discusses the 
elevator that is controlled by voice to limit the spread of the virus by the voice recognition 
unit, so it works on transfer the traditional elevator that works by pressing the keypad, to a 
smart elevator controlled by the human voice. The researcher selected this topic for the sake 
of humanity's safety from the spread of the virus to touch in elevators by avoiding physical 
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contact with the elevator. The paper works by linking all inputs and outputs to the Arduino, 
one of the most important inputs is the voice recognition model that responds to the human 
voice and sends it to the Arduino to convert it to the C programming language and 
comprehend the floor number that the person mentioned and then move the elevator to the 
chosen floor. The IR sensor is also considered one of the most important inputs because 
when a person requests the elevator while they are outside, he uses his hand to gesture to call 
the elevator up or down, the most important outputs are the LCD screen in which information 
about the floor number of the elevator is displayed. 

PAPER AIM 
The paper aims to prevent physical contact with the elevator to limit the spread of viruses (COVID-19) that are 
transmitted through touch. 

Paper Objectives 
i. Designing a circuit that controls the elevator through the voice recognition module 

and sending the user's command to the Arduino. 
ii. To sense the user's hand gestures, infrared sensors are used to call the elevator up or 

down. 
iii. Displaying commands for the elevator through voice and gestures on the LCD screen 

in a visual way. 
 

Methods 
 
The method chosen for this paper is the V-Model because of its ease of management, 
infiltration of events or steps in it in the form of a strictly V-shape and a solid model so that a 
stage does not start until after the completion of the previous stage, each step-exit is 
identified and reviewed to avoid errors and defects smoothly and easily early, the integrity of 
data and steps for a paper, and the compatibility of the method for many complex papers, 
whether or not. (GeeksforGeeks 2021) 

 

 

 

 

 

 

 

 

 

 

Figure 1: V-Model (GeeksforGeeks 2021) 

 

The V-Moodle method is a method that includes the two main phases which are the design 
phase and the testing phase, each phase includes some steps, and each step begins after the 
completion of the previous step. The method is also called the verification and validation 
model. The method is symbolized by the letter V.  (GeeksforGeeks 2021)  
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Advantages of the V-Model 

Simplicity, ease of understanding and use, as well as tracking paper progress accurately, and 
finally, discipline, when a phase is completed, the next phase begins. (GeeksforGeeks 2021) 

Disadvantages of the V-Model 

Its lack of suitability for complex and object-oriented papers and one of the disadvantages is 
also its lack of support for the idea of repeating stages. (GeeksforGeeks 2021) 

The phases of the V-Model  

1- Design Phase: 
• Requirement Analysis: In this phase, data, information, and requirements 

needed for the paper are collected, and expect the final result of the paper. For 
this paper, requirements and components are recorded, setting the start and end 
date for each phase, and planning the master plan for the paper. 
(GeeksforGeeks 2021) 

• System Design: In this phase, the outputs of the requirements analysis phase 
are studied, which are required specifications, and then the system 
requirements (technical design) are determined, such as services, language 
programming. In this paper the programming language used, block diagram 
design, and other technical information will be prepared. (GeeksforGeeks 
2021) 

• Architectural Design: At this phase, the system is designed, but more 
specifically, such as data transfer and the method of communication between 
parts. For this paper, the correct connection between components and the 
program used will be known. (GeeksforGeeks 2021) 

• Module Design: In this phase, the internal units of the paper are designed in 
detail and are compatible with other units in the system. (GeeksforGeeks 
2021) 
 

2- Testing Phases: 
• Unit Testing: At this phase, a test is performed for the paper by examining the 

codes and making sure that they are suitable for the paper to start using, for the 
paper, the codes are combined with the components to ensure that the paper 
flow is working perfectly. (GeeksforGeeks 2021) 

• Integration Testing: In this phase, a test for the paper, which is called the 
integration test, which is related to the architectural design stage, is performed 
by testing the internal units of the paper. For this paper, the method of 
connecting the components to each other is examined and their compatibility 
with the codes. (GeeksforGeeks 2021) 

• System Testing: At this stage, the paper is tested for the system in general, the 
communication methods, and the requirements, whether functional or 
nonfunctional. (GeeksforGeeks 2021) 

• User Acceptance Testing: At this phase, a test of the paper is conducted in a 
live environment to discover if there is any defect in the paper in terms of 
performance and compared to similar systems. (GeeksforGeeks 2021) 

LITERATURE REVIEW/THEORY 
 

This literature review contains the articles bearing the same topic as this report, in which the 
researcher has made an excellent effort to produce the paper. 
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Table1: Summary of papers reviewed on” Voice enabled Elevator system”                 
Title, Author, Year Concepts, 

approach, 
methods, and 
analysis, 

Inconsistencies, 
gaps, 
contradictions, 
differences 

Improvements 

Elevator for Blind 
People Using Voice 
Recognition, 
Bansode,2015 

elevator for blinds 
consist of two parts, 
a control device 
with the blind, and a 
control unit located 
in the elevator 

There are two units, 
the elevator unit, 
and the remote-
control unit 

Text-to-speech 

Using Speech 
Recognition Create 
Smart Elevator 
Controlling, CVA, 
K,2017 

Programming the 
microcontroller 
through the 
MATLAB program 
and the presence of 
the voice 
recognition system 
to produce a 
mechanism for 
communication 
between the user 
and the 
microcontroller. 

Using the MATLAB 
program 

 
 
 
 
-- 

Elevator Control 
Using Speech 
Recognition for 
People with 
Physical 
Disabilities, 
Berardini, A,2019 

Using the Arduino 
program to program 
the Arduino Uno 
and using the speech 
recognition with the 
voice sensor. 

Arduino Uno, 7 
segment display. 

 
 
-- 

A Voice 
Recognizing 
Elevator System, 
KRS, B,2016 

The use of Sphinx4 
and programming 
by the Java 
language to control 
the elevator. 

Using more than 
one language, 
Sphinx4 

Using more than 
one language 

Elevator Voice 
Operated Intelligent 
Lift, CVA, K,2017 

IR sensor is used to 
detect the user, 
MATLAB program 
to program the 
microcontroller 
(PIC 16F883) to 
read the required 
number. 

The microcontroller 
used is PIC 16F883, 
the program used is 
MATLAB. 

 
 
-- 

 

DESIGN AND ANALYSIS 
 

 

 

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 4



   
 

System Block diagram 
 
 
 
  
 

  

 

 

 
  
 
 
 

 

  
 
 
 
 
 
 

 

Figure 2: System Blok Diagram 

 

Figure 2 shows a system block diagram. The system contains system inputs and outputs, 
system inputs: IR obstacle sensor, voice recognition module, hall effect sensor, and 
emergency button, system outputs: DC motor, motor driver, LCD Display, stepper motors, 
and stepper motor driver. The IR obstacle sensor connected to the Arduino works on sensing 
the user's gestures to open the elevator door, the voice recognition module receives the user's 
voice and sends it to the Arduino, the motors work to move the elevator and open the door, 
the position of the elevator parking is known through the Hall effect sensor, and the last LCD 
screen in which it is performed Emergence of the data. 
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System Flow chart 
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Figure 3: System Flow Chart 

Figure 3 shows the flowchart of the system. When the user arrives at the elevator and starts 
calling the elevator for the floor where he is located; For example, the first floor, the elevator 
leads to the first floor at the user, the DC motor opens and closes the door after the user 
enters, the user speaks and chooses the floor number he wants with the speech recognition 
module, then the elevator starts heading to the desired floor with the help of the stepper 
motor, examines the hall effect sensor If the floor 2 or 3 is reached, the floor that was chosen, 
and when an emergency occurs, the emergency button can be pressed and an alarm sound 
sounds. When reaching the desired floor, the DC motor opens the door and closes it when the 
user exits, the LCD screen numbers appear Floors, then the elevator stops, and steps are 
repeated when the elevator is called again. 

 

System Design 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: System design 

 

The following figure shows a circuit connection for a Voice enabled Elevator system paper. 
In the beginning, the Arduino Mega, which is the controller, is placed in the circuit that will 
be programmed, which contains the inputs and outputs of the variable, fixed or digital signal, 
and the serial communication ports, The Voice Recognition Module is connected through the 
serial communication ports on the Arduino to record the instructions that will be used in the 
system, and the IR Obstacle Sensor is connected to the Arduino that will sense the user's 
gestures, as well as connect the hall effect sensor whose function is to know the location of 
the elevator in any floor, The use of 3 sensors for 3 floors was connected with a resistance of 
10K to the output of the digital signal without fluctuation, the stepper motor is connected to 
the stepper motor driver that works to control it and then connected to the Arduino, and also 
a regulator is connected to the circuit to work on the shortage of the power supply 12 volts to 
5 volts because some The component is powered by 5 volts, the DC motor is connected to 
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the motor driver so that it can be controlled and connected to a limit switch to ensure the 
stability of the DC motor and not to move, and then connect them to the Arduino, the LCD 
screen has been connected to the IC so that the 17 pins are not connected An Arduino port, 
but only two ports are connected, and the wires in the circuit were reduced with codes 
between the two connected ports, and finally, all the components were connected to the 
ground and the power source. 

 
Conclusion 
 
The main goal of the paper is to reduce the spread of COVID-19 by touch, especially in 
elevators. The Arduino Mega was used with a voice recognition unit with infrared sensors to 
produce an elevator system that is controlled through voice and gestures were entered into 
the system. An introduction to the paper was discussed through the background paper, and 
the most important objectives related to the paper, and the places where the system could be 
located. A discussion was made about the methodology, which is the V-model that walks 
with good and smooth steps, and articles similar to the idea of the paper were summarized 
and a comparison was made between them and the new system. contains valuable 
information related to the system, its design analysis.  The paper will provide a new 
improved secure elevator system, due to the presence of voice control and security, due to 
the lack of it causing the spread of viruses. 
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ABSTRACT 
 
Working in a heavy-duty and harsh air environment especially in the underground is not easy to practice especially 
with its huge risks. In fact, the mining type of work makes it more complicated and has to be sophisticated to 
overcome those hazards. Where, there are various risks and threats in the underground environment that face the 
mine workers and machineries such as varying oxygen gas concentration, toxic gases, flammable gases, heat, and 
humidity. In fact, the variation and sudden changes of those factors have effects on both cases such as increased or 
decreased and exist on the human as workers, machines, and materials. On the other side, this paper adopts various 
concepts such as Wireless Sensor Network (WSN) and Internet of Things (IoT).  In the implementation perspective, 
this paper is implemented in Arduino UNO along with the various sensors for desired parameters and using 
ESP8266-01 as a WIFI module to provide a communication to the internet (IoT platform). In fact, the used IoT 
platform here is the ThingSpeak platform to perform as an observing dashboard and controlling channel. The paper 
is considered as four nodes, where two nodes are used for data collection and others are used for controlling the 
devices. The first two nodes collect data such as Oxygen gas (O2), Methane (CH4) deficiency in air, Carbon 
Monoxide (CO) deficiency in air, temperature, and humidity of the air. On the other side, the last two nodes are used 
to control the ventilation and siren systems of the mine.  
 
INTRODUCTION: 
 
The industrial sector has developed and advanced rapidly in the last decades within the twenty-first century, where 
that reflects the fourth industrial revolution. As well, with the continuous progress of the industry and the use of 
materials, which leads the nowadays technologies to reach the advanced technology industries. In the manner of 
rapid development, material consumption reaches its peak as per the current time development demands. That 
reflects the progress of the materials and minerals finding and exploration. In this way, the industrial environment of 
exploring the materials and minerals faces several risks. Furthermore, among the types of exploration materials is 
underground mining, which contains more dangerous factors and challenges. The underground mines are a closed 
and bounded environment which makes the air trapped underground. As in underground mines, the air quality is 
varying with many unexpected actions and risks that may happen such as low oxygen concentration, high 
temperature, high humidity, toxic and flammable gases. All the previous risks will obviously affect the mines 
workers health. Besides the worker's health, having a flammable environment is a high risk as well. From this 
perspective, this paper aims to ensure safety in the underground mines through monitoring and observing the oxygen 
concentration and detect other toxic and flammable gases, control the ventilation system of the mine, and the siren in 
emergency situations.  
 
BACKGROUND: 
 
Working in an industrial environment is risky especially in the underground. Also, the mining type of working 
makes it more complicated. There are various risks and threats in the underground environment such as varying 
oxygen gas concentration, toxic gases, flammable gases, heat, and humidity (Howden n.d.). The variation of those 
factors has effects on both cases such as increased or decreased and exist (detected) on the human as workers, 
machines, and materials (Ozmen and Aksoy 2015). As the first factor, the rising of oxygen concentration causes 
different threats like toxic air for breathing, increase rust probability on metal material in the mines, and lastly 
having an extraordinary flammable environment (Ozmen and Aksoy 2015). Likewise, having a low concentration of 
oxygen concentration cases difficulty breathing for workers and an unreliable environment for sensors readings and 
machines. The second factor is toxic gases, where there are different toxic gases that are trapped in underground and 
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between soils such as carbon monoxide and hydrogen sulfide, and other rear toxic gases (Howden n.d.). These types 
of gases should be monitored for any detection in the different underground places and obviously the toxic gases 
cases death for mining workers. The third factor is flammable gases, where there are various available flammable 
gases that are trapped underground and between the soil such as carbon monoxide, hydrogen sulfide, and methane 
(natural gas) as mainly (alkanes molecules) (Howden n.d.). In fact, most of those gases were high explosive gases.   

Underground mines are a closed and bounded environment which makes the air trapped underground. As in 
this type of mines, the air quality is varying as there are many unexpected actions and risks such as low oxygen 
concentration, high temperature, high humidity, natural gas, carbon dioxide, and other toxic and flammable gases 
(Howden n.d.). All the previous risks will obviously affect the mines workers health. Besides the worker health, 
having a flammable environment is a big risk as well, where this increases the probability of having an explosion of 
that mine (Adams 2019), which makes the working environment is too risky to work in. 
 

LITERATURE REVIEW: 
 
In this part, various articles and patents of projects have been reviewed and studied to make an understanding 
for implementation and made this paper possible through comparing what have been done in these projects and 
how it has been used. Also, this chapter will include research papers which have similar ideas, concepts, 
appropriate solutions, approaches, or components to this paper. Besides, it includes a comparison between 
these papers and make an evaluation of each research paper respectively. The next table summarizes the 
reviewed papers here with a discussion on the relations and differences.  

Title, Author, Year 
Concepts, approach, 

methods, and analysis, 
Inconsistencies, gaps, 

contradictions, differences 
Improvements 

An Internet of Things 
System for Underground 
Mine Air Quality Pollutant 
Prediction Based on Azure 
Machine Learning, Jo and 
Khan, 2018 

An air quality monitor for 
undergrounds mines using 
Arduino with different 
sensors. Implement IoT, 
machine learning concept 
and wireless sensor 
network 

Almost the same but without 
the machine learning 
concept and Zigbee 
communication system. 
Also, it has no oxygen 
concentration monitor and 
this has ventilation and siren 
alarm control. 

- Use LCD display 
in the device for 
observation. 
  

Design and Development 
of E-Sense: IoT based 
Environment Monitoring 
System, Pujara and 
Kukreja, 2020 

Air quality monitor for 
outdoor uses as for cities 
pollution measurement. 
Built on Arduino with few 
sensors and it adopts the 
IoT concept. 

The main gap is on the 
purpose of the project and 
the used parameter 
measured. Used due lack of 
papers on air quality in 
mines 

- Have more nodes 
in the distrusted in 
the city for an 
accurate reading. 

IoT and WSN Based Air 
Quality Monitoring and 
Energy Saving System in 
Smart City Project, Raj 
and Simitha, 2019 

A device used for 
measuring the air qualities 
and pollution in smart 
cities. Built on Arduino 
with few sensors and it 
adopts the wireless sensor 
network and IoT concept. 
 

The main gap between this 
and the main is the purpose 
of the project and the used 
parameter measured. Used 
due lack of papers on air 
quality in mines 

- Have a sealed 
prototype. 
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Real-time Environment 
Monitoring System using 
ESP8266 and ThingSpeak 
on Internet of Things 
Platform, Parida and 
Nada, 2019 

A device used to monitor 
and measure the air quality 
and pollution in cities. 
Built on NodeMCU with 
few sensors and it adopts 
the IoT concept. 

The key gap is on the 
purpose of the project and 
the used parameter 
measured. Used due lack of 
papers on air quality in 
mines 

- Have more nodes 
in the distrusted in 
the city. 
- Use LCD display 
in the device for 
observation. 

Table 1. Summarization of reviewed articles on this paper 
 

METHODOLOGY:  
 
The methodology is an important thing to consider in designing a project such as this which gave a clear path to the 
main purpose of the project. Also, considering a useful and beneficial methodology to follow will illustrate the plan 
and the progress through this paper. The applied methodology in this paper is the V methodology is the most likely 
suitable for programming and hardware projects in designing and implementation which is why it has been used 
here. Also, it's used in this paper for its easiness and flawless in usage and implementing it which corresponds with 
the paper procedure if any mistake happened. The V methodology has good flexibility in case of phase fails, which 
is an advance for this paper especially as it is in the design part in which having different opinions and concepts at 
the same time along with the paper’s implementation ideas and limitations of the existed components.   

The used V methodology of this paper consists of seven phases. The main and first phase is on defining a 
concept and its specification as making the parameters which to be considered and follow. The second phase 
integrates the first phase where this phase is on identifying the concept's system structure and the components which 
are planned to use to build in that specific concept. The third phase integrates both previous phases on designing the 
desired paper's concept with the considering the parameters and components of previous phases. The fourth phase is 
on coding the desired and planned concept from previous stages and code the other units of concept as well. The 
fifth phase is on simulating the finished concept from previous phases in simulation programs to check the validity 
of codes and the paper’s concept. The sixth phase is on testing the concept’s system and units, where in reality it is 
to check the validity and the functionality. The last phase which is the seventh phase is in the implementation of the 
concept idea in its planned shape and consider it as approved and the maintenance. Overall, in case of having any 
fails or having drawbacks in any phase itself, it is possible to went back to the matched phase and re-done the work 
through changing the drawback itself. The next diagram shows the planned to implement and follow to approach to 
this paper. 

 

Figure 1. The used V methodology in this paper 
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PROPOSED WORK: 
 
The project concept consists of four main stages. All stages collaborate with each other to make this project functions 
well, where each stage represents a purpose in the project concept. The first two stages represent the different nodes 
which are distributed in the mine. On other hand, the last two stages represent the communication to the IoT platform 
which provides the observation and control for the mine ventilation and siren systems. Starting with the first stage is 
the sensing stage, which contains from different sensors such as oxygen concentration sensor, methane sensor, 
temperature sensor, humidity sensor, carbon monoxide, switching relays for the ventilation system, and the siren 
alarm. Different sensors are connected to development boards where both components (development board and 
sensors) form a single node. All sensor in the first stage reports to the next stage which is the processing stage. The 
second stage is the processing stage, where it consists of a development board and LCD display. The development 
board receives the sensed data from the previous stage and processes it to send it to the next stage or the WIFI module. 
Also, the sensed data can be observed through the LCD display and to work as in mine monitor. The third stage is the 
communication stage, which is consists of a WIFI module, where it provides the communication between the sensed 
parameters in the development board and the IoT platform. The WIFI module sends the sensed data to the IoT platform 
and receives data for controlling both the ventilation and siren alarm. The last stage is the control and monitoring 
stage, which represents the IoT platform, where the observing of the sensed parameters and controlling ventilation 
fans and the siren alarm systems of the mine. 

 
 
 
 

Figure 2. The designed system and its block diagram 
 

The system process starts from the sensing, where sensors report to the development board with sensed 
parameters. The development board process the received data and prepares it to be sent through the WIFI module. 
Meanwhile, the sensed parameters are observed in the LCD display which connected to the development board. The 
WIFI module connects to the internet as an IoT platform which is used for received and transmit data from and to 
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the IoT platform. On the other hand, the received data are processed and shown in different graphs widgets. Also, 
process the received data and make an index for air quality. Also, make sure the received data parameters are in the 
safe range and there is no toxic or flammable gas detection. And, in case if the received parameters are abnormal, 
the IoT platform sends to the development board to turn on the ventilation and siren alarm system. 

 
Figure 3. The flow chart of the proposed system 
 

            
Figure 4. Testing stage: A- First node simulation, B- Second node simulation in Proteus software 
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RESULTS 
  

 
Figure 5. A- Oxygen measurement in percentage, B- Carbon Monoxide measurement (ppm), C- Methane 
measurement (ppm), D- Temperature in Celsius, E- Humidity (%) 
 

 
Figure 6. A- Controlling and Observation dashboard interface made with MATLAB GUI, B- Implementation of the 
second node, C- Implementation of the first node 
 
CONCLUSION 
 
The proposed prototype in this paper is designed to demonstrate the monitoring of air quality parameters and 
controlling the air environment of underground mines. The prototype is connected in different places in the 
underground mine to observe and monitor the much air coverage, where also to control the ventilation system and 
siren alarm based on the observed parameters from sensors. The collected parameters are observed in the 
ThingSpeak IoT platform and the made dashboard. Actually, the dashboard is made with MATLAB GUI tool to 
observe the data from the IoT platform and control the system which is also connected to the IoT platform. The 
proposed system gave the controller the reading of the sensor and the controller decide threshold levels of air quality 
parameters and indicates the harmful situations. Future work can be done as upgrades, such as sending SMS 
messages or emails to the authorized people of the mines and they make decisions. 
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LIMITATIONS 
 
There are few limitations in the proposed system such as the response time (delay) of sensors used in the project 
affects the actual response. The maximum volume in which the oxygen deficiency sensor can be measured is 25%. 
Any internet connection loss while monitoring gases such as oxygen and controlling the ventilation system could 
affect the response of the system. Any error or false reading from any sensors used may cause monitoring error as 
reliability and bad response. Need to provide a Wi-Fi connection signal to connect all project's nodes in the 
underground to the internet and the IoT platform. Some of the used sensors require ideal oxygen concentration 
which is 21% to perform well and accurately. 
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ABSTRACT 
Stores face many challenges in preserving foodstuffs, ranging from marketing, viruses, microbes, spoilage, theft of 
stores, and difficulty in storing. In this paper, a system was proposed to dispose of and analyze the conditions in which 
foodstuffs are stored, and this paper developed advanced and new methods that can be used to sense the intrusion into 
warehouses, track expired materials, and set alerts on changing temperature and humidity inside the warehouse. In 
addition, the paper will also include the development of IoT (Internet of Things) from Arduino mega, GSM, PIR 
Motion sensor, LCD Screen, Rtc Realtime, and DH T22 sensor. To reduce the theft or entry of animals inside the 
warehouse, this system used motion sensor by using the PIR Motion sensor, Arduino mega and GSM technology, the 
sensor will send alerts to the Arduino. Likewise, when the temperature and humidity change, the DH T22 sensor is 
used, and it will send notifications and alerts. Finally, the expiration dates of the product are stored inside the Rtc 
Realtime and it is compared and integrated with the Arduino mega by sending notifications in the GSM responsible 
for tracking the products. Due to the reliance on the Internet of Things, theft will be reduced, and result to an improved 
warehouse management by efficiently monitoring temperature and humidity inside the warehouse. 
 
INTRODUCTION 
The first chapter of this paper report discusses the idea and purpose of the paper. It also talks about the paper 
background, Paper Objectives, Paper limitations, and defined overview of the paper. It is possible to use the paper 
idea in food companies that contain large foodstuffs to prevent their dispersal due to the external and internal 
conditions that the store is exposed to. Thus, providing an adequate store to preserve the foodstuff and urging this 
system to provide alerts to the workers will prevent the dispersal.  Sometimes the warehouse is exposed to dangers 
that may lead to the destruction of foodstuffs such as high temperature, the entry of insects inside the warehouse and 
knowing the expired products to get rid of them. The creative idea for this paper is that the worker can know the state 
of the store remotely and track the products before they are finished. Furthermore, this paper will save the financial 
costs and preserve the food products from spoilage. 

Background of the Paper 

The food warehouse is a facility of various sizes and structures. Foodstuffs are stored in small or large quantities, 
whether for short or long periods, before they leave to be distributed in various places. Storage structures are generally 
used to maintain the quality of foodstuffs stored for long periods with minimal microbial losses and pests. Most of the 
foodstuffs have resulted in spoilage due to improper storage structure and inappropriate storage practices, thus 
resulting in foodstuff losses having a very high monetary value at the global level. Maintaining the storage of 
foodstuffs is extremely important as it facilitates trade and economic growth and prevents cash losses for store owners. 
On 4 January 2011, an organization known as The Food Safety Modernization Act (FSMA) was established by the 
Food and Drug Administration (FDA) to preserve foodstuffs inside warehouses. These laws significantly helped 
preserve food products due to the organization enacting these laws that must be available inside the stores to provide 
an appropriate environment for food products and verify their safety before distribution and use. Good food 
preservation depends on knowing the appropriate conditions for storing each type of food to protect it from 
contamination, as high humidity and temperature help the growth and reproduction of microbes, and temperature 
control is considered one of the most effective means in reducing the risk of microbes and preventing them from 
reproducing and destroying food during Storage. In addition, one of the most important factors that lead to the 
destruction of foodstuffs is the entry of insects and animals into the stores. This is the most recurring reason that leads 
to the destruction of food and may lead to food poisoning. The validity of the foodstuffs must be monitored and 
preserved in a correct and hygienic manner, away from strong-smelling substances and detergents (Cohen, M. and 
Davis, N., 1994). 
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This paper discusses mechanisms to get rid of problems that lead to the destruction of foodstuffs, such as Temperature 
change of the store and the entry of pests such as rodents and insects, and if the product expires, its location in the 
store is tracked and disposed of using the PIR sensor.  

Proposed Approach 

Paper Aim 

The main objective of this paper is to form a special system to protect food stores and to preserve the 
foodstuffs in them and to keep them inside the store for long periods. Moreover, to avoid exposure to 
external problems such as high temperature, the entry of rodents and insects and setting up a system 
that helps and facilitates store owners to keep track of the expired product. 

 Paper Objectives 
The aim of the paper: 

 Discuss about a design of a store prepared with special systems to protect foodstuffs from spoilage. 

 Enhancing sensor technology opportunities in protecting food stores. 
 Verification and analysis of the designed system, such as its full effectiveness, efficiency of use, 

error, accuracy, and reliability when operating the system. 

METHODOLOGY 
 
The Specific Methods section describes the procedures that must be verified through a research problem and the 
rationale for identifying, testing, and processing information to understand the problem. The importance of the 
methodology is an essential aspect for any work that is presented because an incorrect method leads to incorrect 
results. Therefore, the methodology guarantees a correct commitment to complete the paper in a specific time and 
meet the mentioned specifications. There are many methodologies, each with its own principles and rules. The 
methodology applied in this paper is V-Model, this model was chosen for many reasons including the fact that it 
reduces the risks in the paper, by identifying errors at an early stage leading to more effectiveness in the paper. 

 

Figure1: phases of V model 
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LITERATURE REVIEW/THEORY 
This chapter includes a set of literary articles that concern and explain the details or some of the parts of the paper's 
work. These articles helped explain and work the paper in the correct way, which helps to know the paper's working 
methods. 
Table 1. Summary of papers reviewed on” Protection of foodstuffs in storage warehouses system.” 

Title, Author, 
Year 

Concepts, approach, methods, and 
analysis,  

Inconsistencies, gaps, 
contradictions, 
differences 

Improvements 

An IoT-based 
cargo 
monitoring 
system for 
enhancing 
operational 
effectiveness 
under a cold 
chain 
environment. 
(Tsang et al., 
2017) 

Information and data are gathered 
in real time using TI 
SimpleLinkTM sensor tags that 
support many sensing technologies 
such as temperature, humidity, 
light, and direction. Hence, this 
information is collected and sent to 
a cloud database for storage and 
processing 

The module used to 
collect the information 
and the actual time is 
not very accurate. 

SD CARD is 
characterized by 
storing more data 
and can be used to 
make comparison 
to end time 
products. 

WSN based 
Online 
Parameter 
Monitoring in 
Cold Storage 
Warehouses  in 
Cloud using IOT 
concepts. (CVA, 
2017). 
 

A PIC18 controller is used to 
monitor the temperature and 
humidity, the system provides a 
way to control the temperature 
remotely using the android app to 
control the (on / off) of the air 
conditioning system to maintain 
the desired temperature. 

 

The module used to 
review temperature and 
humidity has limited 
accuracy. 

The DHT11 
Sensor is a good 
and high-
precision 
component to 
measure the 
temperature and 
humidity that is 
controlled by the 
Arduino, and this 
was used in the 
paper. 

GSM Based 
Smart Security 
System Using 
Arduino. (T.L, 
C.O and C.E, 
2019). 

The whole system is controlled by 
the Arduino Uno. The system also 
contains a temperature sensor 
(LM35). 

The type of Arduino 
and the temperature 
sensor used in the 
system has limited 
accuracy. 

The Arduino 
mega 2560 is 
better than the 
Arduino Uno, in 
terms of accuracy 
and number of 
outputs and 
inputs. And the 
use of the DHT11 
Sensor to 
measure 
temperature and 
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humidity 
simultaneously. 

PIR Sensor 
Characterization 
and a Novel 
Localization 
Technique using 
PIRs. (Nicholas 
et al., 2016) 

Using the PIR sensor to detect 
moving objects inside warehouses, 
such as animals and insects. The 
exploitation of the analog signals 
from the sensors made it possible 
to easily capture the angle, 
direction of movement and speed 
to quickly capture the analog 
signal. 

The signals from the 
PIR sensor are very 
weak and need to be 
amplified several times 
to get a reasonable 
signal to work with. 

The system has been 
tested with only one 
person on the FoV. 
However, if there is 
more than one person, 
the system may not 
function. 

An attempt to 
program the PIR 
sensor in the 
Arduino to sense 
the entry of more 
than one object at 
the same time. 

An IoT based 
Warehouse 
Intrusion 
Detection (E-
Perimeter) and 
Grain Tracking 
Model for Food 
Reserve 
Agency. 
(Chihana et al., 
2018)  

The motion sensing PIR connects 
to the Arduino and sends the alerts 
through the GMS 

The module used to 
transmit and program 
the signals is the 
Arduino Uno has 
limited accuracy 

The Arduino 
mega 2560 is 
better than the 
Arduino Uno, in 
terms of accuracy 
and number of 
outputs and 
inputs. 

 

DESIGN AND ANALYSIS 
This paper includes the concept of Protection of foodstuffs in storage warehouses system, which explains the operation 
of System Analysis such as System Block diagram and System Flow chart. This chapter explains requirements analysis 
by explaining the principal components of the system and the relationship between the input and output parameters 
and stating the constraints in paper design. 

System Analysis 

System Block diagram 
The block diagram of the food storage system is shown in Figure 2, it includes Arduino mega, GSM, Pir Motion 

sensor, LCD Screen, Rtc Realtime, and DH T22 sensor. The system consists of inputs and outputs, the commands are 

recorded in Rtc Realtime and KEYPAD as the password for the gate and the commands are given to deactivate the 

motion sensor and add the expiration date of the products and to be linked to the Arduino, and save all these data in 

the SD CARD. The DH T22 sensor and the Pir Motion sensor are connected to the Arduino mega channels, and the 
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temperature and humidity results are processed in the Arduino mega, thus, the alerts are sent in GSM and displayed 

in the LCD Screen.   

 

 

  Figure 2: System Block diagram  

System Flow chart 
The flow chart of the system is shown in Figure 3. The system first will be initialized and made operational. Preparation 
is that all paper components are programmed to start and prepare to receive orders and important information from 
the controller. The first stage is to check and put the information about the products inside the warehouse by Barcode 
scanner. After this stage, the steps are confirmed, the keypad is turned on, and the expiry date of the product is added 
with the name of the required product. RTC read the real time and send it to the controller. In the next stage, all 
information is received and sent to the Arduino, and thus saved in the SD card. The PIR sensor detects any movement 
that is not inside the warehouse, and for the temperature and humidity sensor, it detects if the value exceeds the limit 
set. By collecting the required information and sending it to the Arduino in the event of any unwanted change, such 
as high temperature or humidity, entry of any object, or in the event of the expiration of the date of a product, this 
information is sent to the Arduino and then it displays data in LCD and sends alerts by GSM to workers. 

 

 

 

 

 

 

 

                                                    yes 

START 

Barcode 
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System Design 

The security system designed to protect foodstuffs inside warehouses based on GSM using the Arduino mega 2560 is 
a two-part system, the first section is responsible for entering and recording food information as the date of production 
and expiration, while the second section is responsible for protecting the store from environmental conditions or 
external, such as temperature, humidity, and the entry of insects and animals into the store. The DHT11 temperature 
and humidity sensor notes every abnormal rise inside the store, if the temperature is from 0 ° C to 50 ° C and the 
humidity is from 20 ° C to 90 ° C. As for the Pir Motion sensor, when it encounters any energy or movement within 
the sensor's range, it sends signals and receives them the Arduino mega 2560 and sends alerts directly to GSM. The 
second section of the system, the keypad is turned on, and the expiry date of the product is added with the name of the 
required product. RTC read the real time and send it to the controller. In the event of an increase in temperature and 
humidity, or any sensation of movement or expiration of the products, the sensors will send this information to the 
Arduino mega 2560 and thus send alerts to the employee. 

 

Figure 5.3.1: Schematic diagram of system. 

Send message 
GSM 

END 

C1 
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• There are two types of "timeouts" related to the PIR sensor. One is the timeout "Tx" which is the time the 

LED lights up after motion is detected, and the other is the "Ti" timeout which is the time the LED turns off 

when there is no movement. 

 𝑇𝑇𝑋𝑋 = 24576 × 𝑅𝑅 × 𝐶𝐶 

 𝑇𝑇𝑖𝑖 = 24 × 𝑅𝑅 × 𝐶𝐶 

• The DHT11 temperature / temperature range provides, temperatures between 0 ° C and + 50 ° C and humidity 

between 0% to 100%. The DHT11 data pin is attached to the Arduino digital IO pin. The Arduino reads the 

temperature and humidity at a 2-second interval and sends to the serial port. the Conversion formula from 

Celsius to Fahrenheit is 

                                      𝑇𝑇(°𝐹𝐹)  =  𝑇𝑇(°𝐶𝐶)  ×  9/5 +  32 
• PIR sensors operate on the principle of pyroelectricity that makes them respond to a change in the incident 

radiation. The radiation W which the sensor receives from the human at temperature Th and the background 

at temperature Tbg is given by 

                            𝑊𝑊 = 𝐾𝐾(𝑇𝑇ℎ4 − 𝑇𝑇𝑏𝑏𝑏𝑏4 )       

where, K is a constant that is a function of distance from the sensor. 

 
Conclusion 
 
This paper proposes the integration of several open-source hardware and software systems applied to control and 
protect food stores. Stores face many challenges in preserving foodstuffs, ranging from marketing, viruses, 
microbes, spoilage, theft of stores, and difficulty in storing. In this paper, a system was proposed to dispose of and 
analyze the conditions in which foodstuffs are stored, and this paper developed advanced and new methods that can 
be used to sense the intrusion into warehouses, track expired materials, and set alerts on changing temperature and 
humidity inside the warehouse. The proposed system improves control over warehouse management and monitoring 
by means of the Internet of Things. 
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IoT based monitoring and tracing of COVID-19 contact 
persons 

 

Mahmmod Khalifa AL-Sakiti and Mr,Shaik Mazhar Hussain 

ABSTRACT 
 
The difficulty of identifying the COVID-19 cases before the symptoms of the disease appear is the major reason 
behind the increase in the number of infected people. The symptoms take from one day to fourteen days on average 
to appear; thus, an asymptomatic person can transmit the disease to several individuals before realizing that. The 
existing solution currently used in Oman is epidemiological investigation teams that collect information from infected 
people. Those teams aim to put people that had close physical contact with a sick person in quarantine. The success 
of this method depends on the infected individuals’ ability to remember people with whom they had contact within 
the last fourteen days before becoming symptomatic. Also, the infected person might be in a critical health situation. 
Therefore, this paper’s goal is to provide a small device that makes a list of people that had contact with an infected 
individual. When two individuals have this device and get close to each other (within two-meter or less), each device 
will automatically record the data of the other device (name, day, and time) for fourteen days and upload it to the IoT 
platform. In case a person, who has the device, gets COVID-19, the health authority will use that list of people to 
inform them that they had contact with an infected person and advise them to self-isolate. Besides, the device has 
sensors to record three vital factors that are temperature, blood pressure, and oxygen levels in the blood since 
coronavirus affects these factors. The IoT platform is utilized to analyze these sensors’ readings and predict if a user 
is likely infected by COVID-19. The device contains a GPS module (NEO-6M) that is connected to the programmed 
Arduino Uno to calculate the distance between devices. The devices are connected using a wireless connection by 
using an RF transmitter-receiver module (433MHz). Also, it has an oxygen sensor (MAX30100), infrared temperature 
sensor (MLX90614), and a blood pressure device (SUNROM 4118). Besides, a Wi-Fi module (ESP8266) is used to 
connect the system to the IoT platform. 

Introduction 
 
Currently, Coronavirus disease 2019 (COVID-19) dominates in all countries over the world. It is the sixth pandemic 
witnessed by humanity after the last outbreak of Pandemic flu (H1N1) in 2009. All governments over the world work 
to limit the increase in the number of infected people by COVID-19. This virus causes 3% of death of the total recorded 
cases, which reached more than 72 million until the beginning of December. The main problem of the COVID-19 
virus is the fast ability to transfer from an infected person to a healthy one. Besides, the appearance of the COVID-19 
symptoms takes few days to 14 days from the first day of infecting the body. Therefore, the sick person can transfer 
the virus to several people before knowing that he/she was infected with the virus. The idea of this project is to design 
a device that makes a list of people whom a person contacted within two meters or less. In case any person gets sick 
by COVID-19, the health authorities can return to the database to know all individuals in contact with the infected 
person and order them to stay self-isolated. The device contains three sensors (temperature, blood pressure, and 
Oxygen) that indicate the probability of being infected with COVID-19 by using an IoT platform to analyze the sensors 
readings.  

Background information 
 
Throughout history, several infectious diseases caused by viruses had appeared in different periods. The most popular 
diseases from the oldest to newest that killed more than one million people are Spanish flu (H1N1) from 1918 to 1920, 
Asian flu (H2N2) started in 1957 to 1958, Hong Kong flu (H3N2), which went on for two years (1968 and 1969), and 
Pandemic flu (H1N1) in 2009 (Liu, Kuo and Shih, 2020). Currently, COVID-19 or Coronavirus disease 2019 
dominates in all countries over the world. It considers the sixth pandemic witnessed by humanity. 
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On 1 December 2019, Wuhan City in China registered a group of people suffer the same pathological symptoms which 
are dyspnea, fever, dry cough, and malaise. The health sector in china had rated this disease as pneumonia caused by 
a kind of uncommon virus. This disease is kept secret by the Chinese authorities without tells the World Health 
Organization (WHO). At the time, the Chinese press called this disease Wuhan pneumonia referring to the city that 
the disease appeared in. After the disease had spread more and been out of control, the Chinese authorities formally 
notified the World Health Organization (WHO) about the disease on 31 December 2019 (dos Santos, 2020).  

On 10 January 2020, the disease started to spread outside China and registered four infections were registered in 
Thailand, South Korea, and Japan (Liu, Kuo and Shih, 2020). On 12 January 2020, WHO called the disease 
Coronavirus (2019-nCoV).  On 11 February 2020, the official name has been adopted for this disease by WHO, which 
is coronavirus disease 2019 with shortcut COVID-19. Normally, the virus and the disease, caused by that virus, have 
different names. The International Committee on Taxonomy of Viruses (ICTV) is responsible for naming viruses 
depending on the genetic building. Therefore, it launched the name SARS-CoV-2 to the virus that causes COVID-19. 
The SARS name comes from the SARS virus that was found in 2003, which has the same genetic structure as the 
COVID-19 virus. On 11 March 2020, WHO was considered COVID-19 disease as a global pandemic (WHO, 2020).   

Theories that state “bats are the reasonable cause of COVID-19 disease” are closer to the truth because bats are the 
natural host of several viruses, and SARS-CoV is one of these viruses. Also, the people of China are passionate about 
eating wild animals. The Bat-CoV virus was detected previously in bats in Yunnan Province, 1500km away from 
Wuhan City. This virus has a similarity percentage of 96.2% in genes with the SARS-CoV virus. Thus, this confirms 
the acceptability of this theory (Yesudhas, Srivastava and Gromiha, 2020). 

The number of COVID-19 cases is still on the rise and is different from one country to another due to the population 
number, healthcare, and people’s awareness. Currently, the United States, India, and Brazil top the list of the highest 
cases and deaths by COVID-19. Until January 2021, Oman registered more than 125 thousand cases and more than 
1400 deaths (Worldometers, 2020). Scientists and researchers in the field of medicine are working to find a vaccine 
for this virus. Unfortunately, there are few expensive approved vaccines as of this period. Several types of research 
and innovations were done to reduce the spread of COVID-19. Tarasod application is one of these innovations that 
used to monitor the patient and ensure their involuntary commitment to quarantine. However, there is no device or 
application used to know all people in contact with the infected person before symptoms appear. Therefore, this paper 
is created to contribute to reducing the number of COVID-19 infections. Besides, it has three sensors (temperature, 
blood pressure, and Oxygen) used to predict likely individuals infected by Covid-19. 

Methods 
 
The methodology used in this paper is the V-Model method. This method was chosen because it fits projects that have 
software processes and hardware due to its flexibility. It will be more helpful in this project because of the number of 
components that need to be programmed. If any component does not work properly, V-Model allows the return to a 
previous stage in case a problem happened in the current stage (Tutorialspoint, 2020). Therefore, this advantage in V-
Model will help to check any problem that occurred in the previous stages. Also, it is considered the best method for 
a project that is limited by time like graduation projects that have a strict deadline (Airbrake, 2020). Also, the testing 
process (designing and planning) occurs before the coding process as required in this project.  

 
Figure (1): V-model Structure (Tutorialspoint, 2020) 
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Figure (1) shows the V-model, which is known as the Verification and Validation model. The verification phase 
locates on the left side of the V shape, which is started from the requirements design stage until the module design 
stage. The validation phase starts from the bottom right side of the V shape and ends at the top right side of the V 
shape. The validation phase contains the unit test, the integration test, the system test, and the acceptance test. 
Verification and validation phases are separated by the coding stage, which is used to choose the suitable programming 
language according to the project system requirements. 

As referred to previously, the V-model methodology is used in this paper. Each stage shows the procedures and 
processes that are planned to complete this project as shown below. 

 The verification phase. 

• The requirements design stage: all basic requirements were chosen and analyzed. The project needs Arduino, 

GPS module, Wi-Fi module, temperature sensor, oxygen sensor, blood pressure sensor, a transmission 

module, and a receiver module. The information and the working principle of components were collected by 

using datasheets and internet websites.   

• The system design stage: the communication setup between components and defining the inputs and outputs 

requirements were achieved with the help of a block diagram. Besides, a flow chart is used to explain the 

sequence of the processes flow when the system is running. 

• The architectural design stage: the system was divided into two parts. The first part is devices to devices 

communication. It is used to make the device able to record the information of another device if the distance 

is within two meters or less. The second part is sensing some vital factors in the human body (temperature, 

oxygen, and blood pressure) that affected by the virus. All information will transfer to the IoT platform. 

• The module design stage: the relations and connections between all modules are implemented by making the 

circuit diagram. Therefore, the circuit shows the order in which each component interacts with another 

component. Besides, it shows the role of each component in the project system.  

 
 The coding phase. 

 The C++ language is the coding language used for programming the whole system. This language was 
chosen because it is commonly used for programming Arduino. 
 

 The validation phase. 

• The unit testing stage: The C programming is written for each module to connect them with Arduino. Besides, 

testing will take place in this stage to check if the function of each module is suitable as the project designed. 

• The integration testing stage: connecting all modules in each part of the system together (detecting near 

people, and collect the data of temperature, oxygen, and blood pressure), and the coding is written to make 

all part works as a whole system. Also, the test is performed to investigate if both systems work properly. 

• The system testing stage: write a code to make the two parts working synchronously. Besides, the whole 

system is tested several times to check if it works appropriately and compatible with the project target. 

• The user acceptance testing stage: the whole system is tested practically and in a real work environment by 

giving this device to a group of people. The purpose of this step is to check if the device functions work under 

different environments and the device takes the required reading properly. 
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Literature review/theory 
 
This section discusses five articles about paper and system that were designed to fight COVID-19 spread. 

Title, author and 
year 

Concepts, approach, 
methods, analysis adopted 

Inconsistencies, gaps, 
contradictions, 
differences 

Improvements 

Role of IoT to avoid 
spreading of 
COVID-19 
 (Kumar, Kumar 
and Shah, 2020) 

IoT was used to reduce the 
spreading of COVID-19 by 
connecting several sensors or 
devices (infrared, IR Sensor, 
smartwatch, optical camera, 
IP Camera) with a cloud 
gateway. All data collected 
from sensors or devices 
analyzed to identify the 
infected person. Besides, 
some devices were used to 
help with social distancing 
and reduce touching surfaces. 

The infrared camera 
working method was 
explained in detail 
without mention the 
working principle of 
other devices and 
sensors. 

The working method 
of IR Sensor, 
smartwatch, optical 
camera, and IP 
Camera in the 
suggested system is 
needed to mention in 
detail by providing a 
flowchart or circuits. 

Real time 
Geolocation 
Tracking by 
using 
GPS+GPRS 
and Arduino 
based SIM908 

 (Koyuncu, Panahi 
and Meral, 2020) 

The GPS module (SIM908) is 
used to identify and track the 
target every 30 seconds with 
the accuracy of positioning 
reaches from 2 to 4 meters. 
The target coordinates are 
displayed on the phone 
screen. 

  

IoT-based System 
for COVID-19 
Indoor Safety 
Monitoring 
(Petrovic and 
Kocić, 2020) 
 

The system depends on IoT is 
used to reduce the spread of 
COVID-19 in closed places. 
This system uses a thermal 
camera or infrared sensor to 
sense the temperature of the 
individuals and a camera to 
check the social distancing 
and wearing a face mask. 

  

COVID-19 
knowledge-based 
system for 
diagnosis in Iraq 
using IoT 
environment 
(Nema, Mohialden, 
Hussien and 
Hussein, 2020) 

A knowledge-based system is 
used to identify if the patient 
is infected by normal 
influenza or coronavirus. 
Besides, the system sends a 
notification to the health 
authority in case a patient has 
been infected by COVID-19. 
The patient data (name, 
location, and date of 
examination) is sent to the 
health authorities to get 
medical assistance. 

The diagnosis process to 
check if a patient has 
normal influenza or 
coronavirus is done only 
by asking some 
questions. Therefore, this 
method is likely to be 
inaccurate to detect 
infections with 
Coronavirus. 

The accuracy of the 
system can be 
improved to verify 
that the person has 
COVID-19 by adding 
some sensors. 

Novel economical 
social distancing 
smart device for 

The PIR sensor is used to 
monitor the social distancing 
by notifying the device user if 

The PIR sensor detects 
any moving object, for 
example animals or cars. 

Using a camera to 
detect human bodies 
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COVID19 
(Nadikattu, Whig 
and Mohammad, 
2020) 

a person is less than six feet 
away from the user 

Also, the sensor cannot 
detect individuals if they 
are stationary. 

is more accurate than 
using a PIR sensor. 

 
System design and analysis 
 

 

Figure (2): Block Diagram of the System 

The Block diagram of this paper is shown in figure (2). The system contains five parts. The part of the location provides 
the location (coordinates) of the user in real-time by using the GPS module connected with Arduino. At the same time, 
each update in the user location will contain the date and time. The sharing data part will transmit the information 
recorded from the last part to other devices by using the transmitter component. Besides, the receive module that is 
connected to Arduino will receive the location data of other devices. This process aims to record the details (name, 
date, and time) of users’ devices if the distance between them two meters or less (social distancing). The health 
monitoring and prediction part have three sensors (temperature sensor, blood pressure sensor, and oxygen sensor) that 
are connected to Arduino to detect three vital signs in the human body that the coronavirus affects. All collected data 
from sensors and any information of non-committing to a social distancing between the users of the device will upload 
to the IoT platform by using the Wi-Fi module. 
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Figure (3): Flow Chart of Registering the People That the User Has Contacted within 2 Meters or Less 

Figure (3) shows the processes sequences of the system. This part responsible for making a list of people that the user 
contacted within two meters or less. When another device enters a user’s device connection field, the location 
(coordinates) of the other device will send automatically. The received device will count the distance. If the distance 
between two devices two meters or less, the data of both devices (name, date, and time) will upload to the IoT platform 
directly. Otherwise, if the distance is higher than two meters, the system will not upload the user's data. 

No 

Yes 

Start 

Receive the location data from 
another device 

Use another device location and 
user device location to calculate the 

distance between them 

If distance 
equal to 2 

meters or less 

Recorded the data of another device 
(name, date, and time) 

Upload the data of both devices to 
the IoT platform 

End 
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Figure (4): Flow Chart of Reading the Vital Signs Values in the User’s Body That the Coronavirus Affects 

Yes 

End 

Yes 
No 

No 

No 
Yes 

Start 

Using the temperature sensor to check the user body temperature 

If temperature 
greater than 37 C 

The temperature degree will upload with the day and time of 
recording in the IoT platform 

Using the blood pressure sensor to check the user blood pressure  

If blood pressure is 
not in range from 

129/84 to 90/60   

The blood pressure value will upload with the day and time of 
recording in the IoT platform 

Using the oxygen sensor to check the rate of oxygen in the user’s 
blood  

If the oxygen rate 
less than 95% 

The temperature degree will upload with the day and time of 
recording in the IoT platform 
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The flow chart shows the process sequences of reading vital signs in the human body that COVID-19 affects in figure 
(4). This part of the system contains three sensors which are a temperature sensor, blood pressure sensor, and oxygen 
sensor. Any user of the device can use this part when feels the symptoms of flu or to monitor his/her health condition 
for any cases. This subsystem starts by check the user’s temperature body by using the temperature sensor. If the body 
temperature is above 37oC, the temperature data will be uploaded to the IoT platform with the date and time of 
checking the temperature. Otherwise, the system will leave the next stage, and it will go to the blood pressure sensor 
stage without upload any data to the IoT platform. The next stage contains a blood pressure sensor to check if the 
blood pressure is normal or not. In case the blood pressure is not in the range from 129/84 to 90/60, the value of blood 
pressure will be recorded automatically in the IoT platform. However, if the blood pressure is in the normal state, the 
system will go to the oxygen sensor stage. The oxygen sensor stage will check the oxygen percentage in the user’s 
blood. The oxygen in the blood is considered a non-normal value when the oxygen in the blood is less than 95%. 
Therefore, the system will record this value in the IoT platform. But if the oxygen in the blood is equal to or greater 
than 95%, the system will end the process. In the IoT platform, all readings of the sensors will be analyzed to decide 
if the user likely has COVID-19 or not. 

Simulation 

 
Figure (5): The System Circuit Simulation 

Figure (5) shows the simulation of the paper circuit by using the Proteus program. In the simulation, the IR sensor is 
used to detect motion was used rather than the infrared temperature sensor due to unavailability in this program. Also, 
the IR sensor has the same working principle as the infrared temperature sensor that depends on infrared. Furthermore, 
it consumes the same voltage (5V) and provides an analog signal. The blood pressure sensor (SUNROM 4118) is not 
available in the software. Therefore, it was replaced by the BMP sensor which measures the atmospheric pressure. 
However, the BMP sensor provides an analog signal, which is not the same as the blood pressure sensor which 
provides the digital output signal. The oxygen blood sensor (MAX30100) is used also for measuring heartbeats. 
Therefore, it is labelled by heartbeats sensor in the simulation. The Wi-Fi module (ESP8266) was not used in the 
program because the designers of this program did not design the Wi-Fi module (ESP8266) due to its operation 
complexity. All connection between the circuit components was created as explained in the initial condition and input 
and output parameters parts. However, applying the testing on all components is challenging because some 
components (infrared temperature sensor and blood pressure device) are not available in this software and the replaced 
components give different outcomes than required results in this paper. 
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Conclusion 
 
Scientists, and engineers around the world work on innovating solutions to reduce the impact of COVID-19 on 
societies. Therefore, this paper was designed to contribute to limiting the spread of the disease. This paper provides a 
device that identifies people with whom an infected person contacts within two-meter or less before the symptoms of 
the disease appear. The device contains Arduino Uno programmed to calculate the distance between devices 
depending on the coordinates provides by a GPS module. Besides, it has sensors that sense three vital factors, which 
are temperature, blood pressure, and oxygen levels in the blood. All data collected by the device are analyzed using 
the IoT platform to predict if a device’s user has COVID-19 depending on sensors’ readings. The V-Model method 
was used to achieve the objectives of the paper which is characterized by testing the system after each stage of the 
project. Five articles were studied in the literature review section to overview previous projects in order to develop 
and enhance the outcomes of this paper. The block diagram and flowchart were applied to show the principal functions 
of each component and describe the sequence flow of the system’s process. Finally, the system was simulated using 
Proteus software. 
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ABSTRACT 
 
When an organization provides a variety of services and it has several clients across the nation and at an international 
level, then it gets difficult to manage all the customers through face to face interaction. Moreover, as the COVID-19 
spread, it becomes impossible to have face to face interaction and social distancing is required. Manually over the 
emails phone calls, it gets complex to manage the customers and solve their issues. The project is going to be designed 
and developed for the organization and its customers. Employees will be able to cater for the problems faced by the 
customers and by doing this quality of service will be enhanced. The organization will be helped to solve the 
complaints of the customers and to develop teamwork in the organization. The research will be having a database that 
can store thousands of queries of customers. By using this system organization will be able to identify the frequently 
occurring issues. This will increase the efficiency and security of the system for customer support. It will automate 
the tasks and processes, employees of the organization will be using the system remotely from the houses which will 
facilitate to have social distancing. The system will be automatically managed without the involvement of employees 
and employees can instantly get the solution to their problem. 
 
Introduction 
 
Olive Mid East is s one of the leading organizations in Oman which is providing software services to different 
customers not in Oman but also at international level. The organization develops user centric solutions for different 
businesses so that they can run business in a better way. Every day, there are many customers of organization which 
done different deals with them. When organization provides variety of services and it has variety of clients across the 
national and at international level, then it gets difficult to manage all the customers through face to face interaction(de 
Carvalho, Bartholo, and Duarte 2016). Customer support automation system will be designed. System will be 
Android-based involving customers and employees. As previously there are few application mostly systems are web 
based system. Due to COVID19 customer do not have face to face interaction due to which they faced problems so 
the system will help customers in providing solutions to their problems. 
 
Literature Review 
 
(Willcocks, Lacity, and Craig 2017) describes in their research that companies are suing different technologies to 
interact with their customers. They are moving towards automatic approach for dealing the customers. There is a 
common technique of rule-based service. This technique is implemented where high performing hum robot teams is 
created to interact with the customers automatically.  This approach requires a lot of financial services for an 
organization develop the robotics but again there is team required for managing the activities performed by the robots. 
This research paper provides a view about the practical hardware-based technique for automatically dealing with the 
customers. This technique will not be sued in the current project because of economic feasibility as if it will be adopted 
it can make project becomes economical infeasible.  Sometimes different problems can occur which might can become 
difficult for the robotic team to solve out.  
The research of (Aniket Dole et al. 2015), elaborated about the voice recognition technique in the help desk 
management system. The paper has use machine learning algorithm for voice recognition. Help management system, 
takes the analyses of voice and try to solve the problem by understanding the voice of the customers and his words 
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which are uttered.  This technique is inappropriate in the system as voice recognition system becomes unable to 
understand the voice if the user is in a hurry area or if around him there is a lot of noise. So system and customer 
should be in a specific environment for system to work. But in most of the scenarios it is not possible to be in such a 
environment where there is a lot noise, therefore this research has huge drawback.  
This paper highlighted why voice recognition is not suitable in such type of systems where help is demanded. So, 
when system will be developed this technique would be avoided.  
Another research is given by(Thayananthan 2019). The system has authentication and verification. Before taking 
queries from the customer, it is necessary that customer is legitimate or not. Customer identification process is 
important for help desk system otherwise illegitimate customers can make system unavailable for the legitimate 
customers. This can raise a question on the security of the system.  The research states about the modules which are 
required for the customer help automation system. The main features to be in the system are input modules, connecting 
with customer and output module.  The research indicates that the important module is ticking system in the help desk 
system. Through this module system collects the information of customers and track them. The interaction is done 
through emails, and channels of communications. The record of the customers are tracked down.  By using this 
module, system can solve customer problems.  
This paper provide help for the current project regarding the functional requirements. Ticking module is another 
module required to be in the customer help automation system. By using this module system will be able to track the 
records of the customer.  
In the research of (Gebert et al. 2003), customer relationship management system is analyzed. The research states that 
financial service providers need this system to interact with the customers. Architecture of the CRM system is 
proposed by the paper which focuses on the system level and process level approach.  There are different approaches 
of organizations towards CRM. Management of CRM involves data of the customers, their previous history, their 
feedback and complains. Customer provides the feedback about the services and system response to it.   
The research presented by (Pohludka, Stverkova, and Ślusarczyk 2018) provides information about the 
implementation of customer management system. As per the research implementation of the system is most concerned 
while development of it.  The research has implemented customer management system but before that interview and 
survey was conducted form the customers. The survey provides the clear picture about the requirements which are 
needed by the customers. As system is going to be developed solely for the help of customers so their support and 
opinion is much needed step before implementation.  
This paper provides a way of implementation of the current project, when current project will be developed before 
that requirements form the customers will be gathered. 
 
Methodology 
 
There is a need of changings at every stage in the customer help management. As it is seen from comparison that 
iterative model is suitable where feedback from customer is required (Gavilan, Vazquez and Camacho 2015). For 
management project requirements are changed accordingly so iterative model is suitable. Also risk assessment is 
important in these projects which are not possible by waterfall model so for development of this project we will use 
iterative methodology (K.U. Sarker et al. 2020)(Kamal Uddin Sarker 2020)(Raza Hasan, Sarker, and Deraman 
2020)(Kamal Uddin Sarker et al. 2019)(AL Hamdania et al. 2020)(K.U. Sarker, Deraman, and Hasan 2018)(Khalifa 
2019). 
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Design and Implementation 
 
Figure 1. shows use case diagram of the application. 

 
Figure 1. Use Case Diagram. 

 
 
Figure 2. shows data flow diagram (DFD Level 0). 

 
Figure 2. DFD Level 0. 

 
 
Figure 3. shows data flow diagram (DFD Level 1). 

 
Figure 3. DFD Level 1. 
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Figure 4. shows the entity relationship diagram. 

 
Figure 4. ERD Diagram. 

 
 
Figure 5. shows the registration screen, Figure 6. Shows login screen and Figure 7. Shows the main screen of the 
application developed as the first prototype. 

 
             Figure 5. Registration Screen.             Figure 6. Login Screen.                 Figure 7. Main Screen. 
 
 
Results and Discussion 
 
Different questionnaires are developed based on the system and distribute among the different organizations and 
gathered different responses define in the section below. The questionnaire development method was Google form.  
The percentage analysis method is used for finding the results of the response. 
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Figure 8. Question 1. 

Figure 8. shows the result of the above pie chart clearly shows that the majority organization 80% does not use any 
customer support system and only 20% organization has a customer support system. 
 

 
Figure 9. Question 2. 

This question is asked because those organizations that already use customer support system having a tracking system 
for customer or not. Only 5% organization responds that their system contains customer record tracking feature as 
shown in Figure 9. 
 

 
Figure 10. Question 3. 

Figure 10. shows that only 2% organization uses automatic customer support system while others use manual based 
customer support system that is managed by the organization database administrator. 
 

 
Figure 11. Question 4. 

 
This question is added into the questionnaire to recognize thinking of people that automatic customer helpful for their 
business or not. The result of this question shows that 96% of people think that automatic customer support systems 
are useful for their business and only 4% disagree with this point as shown in Figure 11. 
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Figure 12. Question 5. 

 
This question is included due to recognizing the demand of the system, either web based or android based is suitable 
for an organization. The majority of the organizations (75%) want an android based system rather than web based as 
shown in Figure 12. 
 

 
Figure 13. Question 6. 

 
This question is included to find out that organization wants an automatic chart feature in the system or not and the 
majority of the organization (90%) want a chat feature in the system and only 10 % do not want this feature because 
they may think the system does not understand what is the major problem of the customer as shown in Figure 13. 
 
 

 
Figure 14. Question 7. 

 
To check the probability of usage of a system this question is included in the questionnaire and the majority of the 
organization says yes to use this system because of its advantages (97%). Only 3% do not want to use this system 
because they already have a manual customer support system and they prefer to use the manual support system as 
shown in Figure 14. 
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Figure 15. Question 8. 

 
This question is included in the questionnaire because it is necessary to discover that the organization support customer 
posting on the system not. Customers can connect easily with the organization by using this feature of the system and 
get feedback from the system automatically. The result of this question clearly shows that 97% of organizations want 
this feature in the system as shown in Figure 15. 
The result of the above analysis clearly shows that it is the need of time to develop an automatic customer support 
system that helps the organization to deal with customer problems and keep track of customer records. Few 
organizations already use manual customer support systems but they are not an automatic system and need to develop 
an android based system because of organization demand. In the manual system, the organization must retain one 
person on the system to monitor customer complaints and providing feedback to the clients but an automatic system 
deals with the customer itself, and in this way, this system will enhance the reputation of the organization plus reduce 
human load. The developed system also ensures the security of both including customers and the organization itself. 
 
Conclusion 
 
The project is going to be designed and developed for the organization and its customers. Employees will be able to 
cater the problems faced by the customers and by doing this quality of service will be enhanced. Organization will be 
helped to solve the complaints of the customers and to develop teamwork in the organization. The project will be 
having a database which can store thousands of queries of customers. By using this system organization will be able 
to identify the frequently occurring issues. The contribution of the system will be towards the customer sector of the 
business. It will increase the efficiency and security of the system for customer support. It will automate the tasks and 
processes, employees of the organization will be use the system remotely form the houses which will facilitate to have 
social distancing. The system will be automatically managed without involvement of employees and employees can 
instantly get the solution of their problem. The contribution of the system will be towards the customer sector of the 
business. It will increase the efficiency and security of the system for customer support. It will automate the tasks and 
processes, employees of the organization will be use the system remotely form the houses which will facilitate to have 
social distancing. The system will be automatically managed without involvement of employees and employees can 
instantly get the solution of their problem. 
Limitation is the security mechanism which can be enhanced further to secure the data and can be helpful in making 
an e-commerce application capabilities for future(R. Hasan et al. 2015a)(R. Hasan et al. 2015b)(R. Hasan, Mahmood, 
and Raghav 2012). 
Data stored in the application can be useful to do predictive analysis using churn prediction to keep track of the 
registered users. Also, learning material availability can also help users to enhance their capabilities to excel for their 
future(Siddiqui et al. 2012)(Raza Hasan and Mahmood 2012)(R. Hasan, Ali, and Hayat 2015)(Bhatti et al. 2017)(Raza 
Hasan et al. 2019)(Hayat et al. 2018)(Raza Hasan et al. 2018)(Al Raisia et al. 2020)(Naidu et al. 2020)(Mahmood et 
al. 2019)(R. Hasan et al. 2019)(Mohammed et al. 2019)(Raza Hasan et al. 2019)(Mustafa et al. 2019)(Raza Hasan, 
Palaniappan, Mahmood, Naidu, et al. 2020)(Sattar et al. 2020)(Raza Hasan, Palaniappan, Mahmood, Abbas, et al. 
2020)(Raza Hasan, Palaniappan, Mahmood, Sarker, et al. 2020)(Agarwal et al. 2021). 
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ABSTRACT 
 

Nowadays sorting is very important in production. Because of the increases of production 
and in some factories, the objects are manually sorted by hand workers, and in many cases, 
people need to sort a large number of objects in a short period of time and these objects may be 
very large and more weight that a person cannot bear. So, the automated sorting object is needed 
to take place the manual sorting. So, in this paper we make automated object sorting system, and 
we will discuss about sorting object automatically based on shape and color. We use raspberry pi 
3 B+ which is processing and controlling unit. First the DC motor will drive the object to the 
camera which will scan the object to detect the color and shape. Then the servo motor will drive 
the object to bin. and motor driver to drive DC motor. 
 
Introduction 
 
 There is a need to figure stuff out in the manufacturing sector. Things may be the same or 
different kinds of things. The machine must be able to detect objects and then, based on their 
characteristics like colors and shape, separate objects from each other. Objects can have various 
shapes or colors that are different. The stuff can have the same shape and color, but a different 
texture. Different things and different conditions also involve different things. As for the 
industrial settings, it is very important because it reduces the error rate in the system and thus 
saves time, unlike humans working in this field[1,2]. 
 This paper present a system which is completely automated and can accurately sort 
objects based on their shape and color. We use the raspberry OS (is a Debian-based operating 
system for Raspberry Pi), also use the VNC server (virtual network computing). It is used to 
control the raspberry pi remotely from the PC [3,4]. Using python programming language as it is 
simple to use and has ample speed for our project. The Raspberry Pi 3 is single-board computer 
that is efficient enough for real-time computer vision, and with low-cost. To capture real time 
video, a simple USB camera that is supported by the Raspberry Pi is used. For color and shape 
estimation, the frames of the video are analyzed in real time. 

Usually, in some factories, the objects are manually sorted by hand workers, and in many 
cases, people need to sort a large number of objects in a short period of time and these objects 
may be very large and more weight that a person cannot bear. So, our project will help hand 
workers to reduce the time and efforts. We use raspberry pi B+ and camera to scan the object to 
detect the color and shape and servo motor to drive the object to sort it [5]. We are motivated to 
develop project in new way so as we can sort objects in different shapes and colors. this machine 
easier to use and take less time to do the works [6,7,8]. That is what people look for it. Those are 
the most important incentives that encourage us to do this project. To sort object based on its 
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characteristics shape and color by using high images processing technology using Raspberry Pi 3 
B+. The specific objective of this work is use camera, Raspberry Pi 3 B+, servo motor study the 
work of each component, programming the Raspberry Pi 3 B+, design the circuit and test it by 
using breadboard, design the machine, the connection and assemble the project. 

 
Methods 
 

Shape and color of an object are collected as pictures by using camera. This camera 
transfers the pictures to the Raspberry Pi to process the images and collect the data and 
information of the object. Our project is going to sort the object Based on the shape and color of 
that object. By using the Motor driver, we can control the DC motor. the conveyor belt is moving 
by using the DC motor. So, by use of the conveyor belt we can drive the object through the 
camera (to collect the data) into the sorting stage. So, after collecting the data and process it, the 
Raspberry Pi will drive the object to the correct sorting bin by using the servo motor. We design 
the Raspberry Pi based image processing for automated Object sorting using shape and color 
which use to sort object based on its color by using high images processing technology using 
Raspberry Pi 3 B+. Our project contains of Raspberry pi 3 model, USB camera, power supply, 
DC motor and server motor. Figure 1 shows the block diagram of the project. 

 

Figure 1. Block Diagram of Raspberry Pi based image processing for automated Object sorting 
using shape and color 

Raspberry pi is a processing and controlling unit used to drive different component. 
Camera connecting with the raspberry pi to take image for the object. Also, we use 3 servo motor 
for different color connected to raspberry pi to drive the object to the box. the power supply 
connected with raspberry pi. The Dc motor connected to conveyor belt which is used to drive the 
object to sort it. and connected with power supply to power dc motors. The circuit diagram in 
Figure 2 shows all the components that are mainly used to develop this project. The function of 
each component in the circuit is discussed below. The aim of our project is to sort objects 
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automatically. It consists of Raspberry pi 3B+, camera, motor driver, DC motor and three servo 
motor. The camera is connected with raspberry pi will scan the object and send it to raspberry pi 
to detect the color. Then, DC motor will drive the object to sort it by servo motor which is 
connect with motor driver and drop it in a box.  

 

Figure 2.  Circuit Diagram of Raspberry Pi based image processing for automated Object 
sortingusing shape and color 

The Raspberry Pi was created in February 2012 by the Raspberry Pi Foundation, 
Originally setup to promote and teach basic computer science in schools and colleges around the 
UK. They initially released 2 Devices the Model A and the Model B, these computers ranged in 
spec and capabilities. Soon after the release of these products a community was formed and 
thousands of Tech-Heads‖ bought one and started to create new projects with it, for instance one 
of the first things I did was setup a Home Media Centre and played the popular game Mine craft. 
The products were so popular due to their cost ranging from $25 – $35 (£17 – £23) they were 
efficient and durable which made them easy to modify and crate projects on, the device ran 
Linux a popular OS for developers due to it being open-source. On the Raspberry Pi website they 
created 2 images that could be installed easily onto a sd card which would then act as the OS for 
the device, one of the images was based off of Debian a popular lightweight Linux OS and was 
called Raspbian, the other was called Raspbmc and was based off the popular media centre 
software Kodi (Formally known as XBMC).In February 2014 they had been reported to have 
sold 4.5 million boards, soon after this success they released the Model A+ and Model b+ which 
provided more GPIO’s and used less power to run. In early 2015 the Raspberry PI 2 was 
announced with increased MHz by 200 to bring it to 900 MHz and doubled the ram to make it 
1GB. Figure 3 shows the component of Raspberry pi-3 model B+. 
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Figure 3. Shows the component of Raspberry pi-3 model B+ 

 
Specifications: CPU: 700 MHz ARM1176JZF-S single-cores with ARMv6 CPU 

architecture Memory: 512mb USB ports: 4 Video Output: HDMI (rev 1.3 & 1.4), 14 HDMI 
resolutions from 640×350 to 1920×1200 plus various PAL and NTSC standards, composite 
video (PAL and NTSC) via 3.5 mm TRRS jack shared with audio out GPIO: 17 Power Ratings: 
600mA (3w) Power Source: 5V Micro USB Size: 85.60 mm × 56.5 mm (3.370 in × 2.224 in) – 
not including protruding connectors 
 
Results 
 

USB Camera which is used to capture the image to get the shape and color of the object 
to sort it. The image transferred from the camera to the Raspberry Pi to convert it into a frame to 
get collect the data from the frame. Raspberry Pi used to process the frame to get information 
about the object. Depend on the shape and color of the object the Raspberry Pi will give a 
command to the right servo motor to collect the object. Three servo motor used in this project to 
collect the object. DC motor connected to conveyer belt to drive the objects to through the 
camera into the servo motor to collect them. 

 After turning on the power supply, the Raspberry Pi will start the USB camera. Then it 
will start capturing frames for the object. Raspberry Pi will do some processing and calculations 
to get the color of the object. It will check if the color is red, if it is not, it will check if it is blue, 
if it is not, it will check if it is green, if it is not, it will capture the frame again. But if the color is 
red, it will count the number of contours and pixels of the object. If the number of the contours 
and pixel are 3 and 4000 pixels, that is mean the object is triangle and red, if it is 4 and 5000 
pixels the object is red square and if it is more than 7 and less than 12 and have 15,000 pixels 
that is mean it is a red circle. And the same for the blue and green color. But deferent number of 
pixels for each shape. After that, the Raspberry Pi will be able to sort the object based on color 
and shape of the object. And by using the servo motor the Raspberry can collect the object to the 
sorting bin. Then it will do the same circulation for the other objects. Figure 4 shows the flow 
chart of Raspberry Pi based image processing for automated Object sorting using shape and 
color. 
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Figure 4. Flow chart of Raspberry Pi based image processing for automated Object sorting using 
shape and color 
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Using python programming language to enter the python terminal. We use three shapes 
and three colors for doing the test in the project. Then find "Trackbars” values for each object. 
Do three masks for that (Red mask, Blue mask, Green mask). These masks are used to find the 
colors and shapes for different objects. Do that by use HSV system to convert BGR in to HSV 
(Hue Saturation Value). In this project use different component to do automated object sorting 
based image processing for using shape and color. Use USB camera to capture a frame for the 
object and send to Raspberry pi to check the information (shape and color) for object and then 
control the servo motor to sort the object. First start with red color and write program for that in 
python by use the trackbars value which get before and run, when run program and put red color 
with circle shape in front the camera will get the circle in the red mask window as shown in 
Figure 5. 

 

Figure 5. Counting pixel and contour for red circle 

Then do for red color with square shape and find square in the red mask then put red square in 
front the frame, as shown in Figure 6. 

 

Figure 6. Counting pixel and contour for red square 

Also do for triangle shape with red color and then run the program find triangle shape in red 
mask as shown in Figure 7. 
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Figure 7. Counting pixel and contour for red triangle 

After completion for red color with three shapes, now we do the same thing for blue color. Start 
with circle shape write program for blue in the python and find the trackbars value. Then run 
program and put blue circle in the frame to get the circle in the blue mask, as shown in Figure 8. 

 

Figure 8. Counting pixel and contour for blue circle 

Then do for square shape, write the trackbars value what you get before and run program, then 
put blue square in front the camera to get square in the blue mask, as shown in the Figure 9. 

 

Figure 9. Counting pixel and contour for blue square 

 Then do for triangle shape, run program, then put blue triangle in front of the camera to 
get the triangle in the blue mask, as shown in the Figure 10. 
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Figure 10. counting pixel and contour for blue triangle 

 At the last do the test for green color for three shape also. first do for circle shape with 
green color. Then run the program and put the green circle in front the frame to get the circle 
shape in the green mask. as shown in the Figure 11. 

 

Figure 11. counting pixel and contour for green circle 

 Then do for square shape, write the trackbars value what you get before and run program, 
then put green square in front the camera to get square in the green mask Figure 12. 

 

Figure 12. counting pixel and contour for green square 

 Finally, do for triangle shape in green color, put the triangle shape in front the frame after 
running the program and the triangle shape will be shown in the green mask. As shown the 
Figure 13. 
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Figure 13. counting pixel and contour for green triangle 

Discussion 
 

The python programming language is used to identify the low and high HSV values for 
different color and shapes. The machine sorts out 3 shapes (square, circle, and Triangle) 3 colors 
(Blue, green and red). The machine defects a red circle when the contours is greater than 7 and 
less than 12 at 15,000 pixel, and Blue Square at when the contours are 4 at 5500 pixels, Green 
triangle at when the contours are 3 at 9000 pixels. Table 1 summary of the Low and High HSV 
values for red, blue and green and Table 2 shows the contours and pixel counts for different 
shape and colour.  

Table 1: HSV Values for different color 

Color of the 
Object 

Low HSV Values High HSV Values 

Red Low Hue: 163 

Low Saturation:157 

Low Value:87 

High Hue:180 

High Saturation:255 

High Value:255 

Blue Low Hue:110 

Low Saturation:152 

Low Value:75 

High Hue:119 

High Saturation:255 

High Value:255 

Green Low Hue:25 

Low Saturation:52 

Low Value:72 

High Hue:102 

High Saturation:255 

High Value:255 
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Table 2: The contours and pixel counts for different shape and color 

Object Contours Pixel 

Colour Shape   

Red Circle Greater than 7 
and less than 12 

15,000 

Red Square 4 5000 

Red Triangle 3 4000 

Blue Circle Greater than 7 
and less than 12 

13,800 

Blue Square 4 5500 

Blue Triangle 3 5000 

Green Circle Greater than 7 
and less than 12 

25000 

Green Square 4 11600 

Green Triangle 3 9000 

 
Selection of colors is done by using masks. These masks are created based on the HSV 

values of each color. Each color have Low HSV values (low Hue, low Saturation and Low 
Value) and High HSV values (High Hue, High Saturation and High Value). These HSV values 
are shown in Table 4.1. The Low HSV values of the Red mask are (Low Hue: 163, Low 
Saturation:157 and Low Value:87) and the High HSV values are (High Hue:180, High 
Saturation:255 and High Value:255). The Figure 14 show the selection of the Red object. 

 

Figure 14. Red object selection 
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The Low HSV values of the Blue mask are (Low Hue:110, Low Saturation:152 and Low 
Value:75) and the High HSV values are (High Hue:119, High Saturation:255 and High 
Value:255). The Figure 15 show the selection of the Blue object. 

 

Figure 15. Blue object selection 

The Low HSV values of the Green mask are (Low Hue:25, Low Saturation:52 and Low 
Value:72) and the High HSV values are (High Hue:102, High Saturation:255 and High 
Value:255). The Figure 16 show the selection of the Green object. 

 

Figure 16. Green object selection 

 
Conclusion 
 

In this paper we have concluded that “Raspberry Pi based image processing for 
automated Object sorting using shape and color” project was able to successfully overcome the 
drawbacks of previous approaches and can be implemented for a lot of applications for industrial 
purposes. We have proposed an automated object sorting system based on shape and color using 
raspberry pi 3 to make the system more efficient and easier to use and camera to sort of the 
object which will help industries to increase the speed of object sorting.  It also reduces the cost 
and effort and reduces the time spent in sorting the objects without any human mistakes. 
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The research paper proposes “Smart IoT based Disaster Monitoring and Management System” in Oman Dams by 
integrating IoT devices, including water level sensor, Arduino and other complementary equipment. The idea of this 
research paper is the smart IoT system will collect all real time parameters and weather conditions all around the dam. 
The sensors will be all over the dam and connected to the Arduino that are responsible for collect the data and send to 
the nodeMCU which are connected with Arduino. Then the nodeMCU will transform the data to the cloud service and 
then will show in app for the employee in the dam. If there are any readings indicating a flood, the system will send 
SMS to the residents near the dam.     
  
Introduction: 
 
The internet of things, or IoT, is a network of interconnected electronic systems, mechanical and digital computers, 
objects, organisms, or individuals that have unique identifiers (UIDs) and the capacity to transmit data over a network 
without the need for human-to-human or human-to-computer interaction (S. Gillis, 2019). People will use the internet 
of things to live and work better, as well as have full control over their lives. IoT is critical to enterprise in addition to 
providing mobile systems to simplify households. IoT offers companies a real-time perspective of how their processes 
really operate, offering insights into everything from computer efficiency to supply chain and distribution activities. 
The Internet of Things allows businesses to simplify operations and reduce Laboure costs. It also reduces waste and 
increases service quality, lowering the cost of manufacturing and delivering products while also providing insight into 
consumer purchases. IoT is one of the most important innovations in daily life, and it will gain traction as more 
industries recognize the ability of smart technology to keep them competitive (S. Gillis, 2019).  
The aim of this research paper is to provide a new system based on smart IoT for monitoring the disaster and 
management system for dams in Oman. That smart IoT will help the current system to be more secure and developed.   
 
Problem statement:  
  
The current network in dam in Oman is old one that are manually add the data to the cloud and control over all the 
dam part. One of the disadvantages in Oman dams that the maintenance is not available periodically in Oman; 
Malfunctioning gates, conduits, or valves may cause both upstream and downstream dam failure and flooding. A 
critical feature of any dam is the spillways and outlet systems. Over time, however, it is possible to block or 
compromise either the entrance or exit to these systems, posing a serious threat to the dam 's protection. If the spillway 
is not operating correctly, or if it holds standing water for long periods, the infrastructure may be corroded more easily, 
leading to further risk of failure. Also, Dam water shutters are manually opened in dams and Manually monitoring the 
water level in dams and there is no sensers for measuring the percentage of purity of water in the dams in Oman 
 
Literate review:  
 
The Internet of Things (IoT) is a collection of interrelated computing systems, mechanical and digital appliances, 
objects, animals or individuals that have specific UID identifiers and the ability to transmit data over a network without 
the need for contact between humans and humans or between humans and computers (Margaret Rouse,2020). 
 The Internet of Things (IOT) is a network of objects that are physical. The internet is not only a computer network, 
but it has grown into a network of devices of all sorts and sizes, cars, smartphones, home appliances, toys, cameras, 
medical devices and industrial networks, livestock, humans, houses, all linked, all communicating and exchanging 
information based on stipulated protocols to achieve smart reorganizations, positioning, mapping, safe (Keyur 
Patel,2016). Dams  has a huge significance, largely due to their use for hydroelectricity production and irrigation 
purposes. This has resulted in a variety of dams being constructed over the years in possible locations. As there are 
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many risk factors involved with the life of these dams, it has become important to establish a proper control and 
management mechanism for ensuring a safe water level in dams with respect to the opening of the shutters. Dam 
mismanagement can contribute to manmade disasters. Dams in our state are currently being manually supervised and 
controlled. The risk of error can be raised by this manual interference which also results in time lag in decision making. 
The goal of this research is to develop and incorporate a Disaster Monitoring and Management Framework for Dams 
based on IoT.The model diagram of the system proposed is shown in Fig. The sensors obtain information from the 
surroundings and the dam. A smart controller provides all the details. To automatically control the overall system, a 
microcontroller is used, which helps minimize system design and control complexity. It takes parameter data from the 
relevant sensors at the back end of the system and dumps it into the database. Dumped data is processed for the hosting 
and further decision-making of the web portal (KAVITHA, 2021). 
 
 
The proposed framework runs on the Internet of Things (IoT), so that the web data base can be used for data sharing. 
The sensor data is analyzed from the database and the resulting signals are sent to the control station for the dam. A 
SMS alert system for farmers and ordinary citizens is also included in the scheme, and special SOS signals are sent to 
the local fire department, disaster management team, police team and emergency response team when the water level 
rises due to continued rainfall. The system is designed to monitor both the rate of water level change and the level of 
water on dams. There may be a case where the level of water is regular, but the rate of water change is extreme or 
both the level of water and the rate of change are of high importance, in these cases the level of water will rise to meet 
the level of emergency. Rain fall sensor, gate level sensor, flow sensor, water level sensor and humidity with improved 
sensor. The machine tracks the level of water and several other factors and takes necessary measures to prevent an 
emergency situation. Each component's output is responsible for the device's operation 
 
 

 
Figure;1- working of the system   

Methodology:  

For this project chosen the adjusted waterfall approach as it offers an additional advantage over the versatility of the 
normal waterfall. This allows the tasks to be overlapped as appropriate, ensuring that it is possible to adjust the 
sequence of completion of each task. This approach has helped me a lot to overlap some of the phases, particularly 
during the current situation. I have overlapped some phases of my project to work on other tasks. The updated waterfall 
allowed me to work on various tasks at the same time without any problems because it was not impaired or affected 
by the project by its versatility, going back to some tasks from the previous semester, the model supports this kind of 
transaction between phases with no issue.  

Modified Waterfall methodology:  To overcome the flaws of the conventional waterfall technique, it was adopted. It 
consists of the same steps as the standard waterfall technique, but the updated version notes that it is possible to overlap 
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those steps to allow more flexibility in the process (Waterfall Model: The Ultimate Guide to Waterfall Methodology, 
2021) 

 

Advantages Disadvantages 
1- Diminishes the probability of problems. 
2-  Flexible. Flexible.  
3- Documentation reduction  

 

1- Since people are working on various steps at 
the same time, it could cause 
miscommunication. 

2- Ambiguousness 

 

Table;1- advantages & disadvantages for Modified Waterfall methodology 

 

 
    Figure;2- Modified Waterfall methodology 

 
 
 
 

Previous work done:  
 
In India nearly 4000 major/medium dams are constructed and many more are in a pipeline. Normally, the range of 
dam storage capacity of 185 billion cubic meters of water with a surface area of 5,580km. During rainfall, for every 
9.6mm the rise of water level increases by 0. 3ft.In the recent analysis by the BC dam safety annual report, from the 
year 2011-2016 number of dam incidents, dam alerts and dam failures are decreased respectively. With the growing 
interest in Internet of Things has become a right choice for the pre-alert system for monitoring the rise in the water 
level in dams. The risk rate of sudden flood occurrence opened up a way for the way the need of the real-time dam 
water level monitoring and prior alerting system which ensures the public safety. The main purpose of the system 
carries out an advantage of transfer of information both of the cloud and public smartphone using local Wi-Fi (Martać 
and Milivojević, 2021) 
 
 
Proposed system\ architecture: 
 
The model diagram of our proposed system is shown in Fig.2. The sensors gather the data from dam environment. all 
data are given to a smart controller. A microcontroller is used to control the overall system automatically, which helps 

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 3



to reduces the design of system and control complexity. At back end of the system, it takes parameter information 
from the related sensors and dumps it into the database. The dumped data is analysed for web-portal hosting and 
further decision making. The proposed system works on Internet of Things (IoT), so that data sharing is possible 
utilizing web data base. The sensor data from the database is analysed and the resulting signals are sent to dam control 
station. The research study also includes an SMS warning system for farmers and common people and special SOS 
signals are sent to local fire station, disaster management team, police team and emergency response team as the water 
level increases due to continuing rainfall. Any number of dams can be connected with this database and it is possible 
to control these dams from anywhere based on the sensor inputs. 
 
The system is designed to monitor the rate of change of water level, purity of water, Humidity and temperature sensor, 
Rainfall sensor and Ultrasonic sensor. There could be a situation in which the water level is normal but the rate of 
change of water is high or both the water level and rate of change is at a high value, in these situations, the water level 
can increase to reach the emergency level. With increase in the rate of change of water level, the system will have to 
increase the frequency at which the water level is being monitored.  

  
Figuer;3-  

Arduino 
 
Arduino is an open-source electronics platform. Arduino boards can read light inputs on a sensor, a finger on a switch, 
or a message from Twitter and convert it into an output that stimulates a generator, flips on an LED, and publishes 
something online. By sending a series of instructions to the microcontroller on the board. In this research study the 
Arduino will be connecting with the sensers. It will collect data from the sensers and transfer it to the Node MCU.    
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        Figuer;4- Arduino UNO R3   

 
Water level sensor   
 
A water level sensor is a device that sends data to a control panel to show if the water level in a body of water is high 
or low. This senser Use for determining the water level in dam. A water level indicator's function is to measure and 
control water levels in a dam. 

 

 
 

Figuer;5- ARCELI Water Level Sensor 
 

Humidity and temperature sensor  
 
The sensor consists of a resistive part and a sense of wet NTC temperature sensing equipment and is attached to a 
high-performance microcontroller. A digital signal output with a calibrated combined temperature and humidity 
sensor. This senser Use for measuring the temperature and humidity of the dam. 

 

  
Figuer;6- DHT11 Temperature Humidity Sensor Module 
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Rainfall sensor  
 
Rainfall Sensor is a method for detecting rain. It is made up of two modules: a weather board that senses rain and a 
control module that compares analogy values and transforms them to digital values. This senser Use for determining 
rain in the dam area. 

 

 
 

Figuer;7- Oiyagai Water Sensor Rainwater Module 
 

Water quality sensors    
 
Water quality is measured by the physical, chemical, and microbiological properties of the water. This water quality 
attributes vary greatly across the world. As a result, the quality of natural water supplies used for various purposes 
should be defined in terms of the particular water-quality criteria that most influence the future use of water. That is 
why the dam's water quality sensor is being used. This senser Use for measuring the quality of dam water.   
 
 

 
 
 

Figuer;8- Keyestudio Turbidity   
Ultrasonic sensor   
 
Ultrasonic detection is one of the most reliable methods for sensing proximity and detecting speeds. An ultrasonic 
sensor is a device that uses ultrasonic sound waves to determine the distance between two objects. An ultrasonic sensor 
employs a transducer to transmit and receive ultrasonic pulses that convey information about the vicinity of an object. 
This senser Used to measuring the distance between the dam summit and the water level in said the dam to knowing 
if the water reached the point of flood by read the distance and send it to the microcontroller. 
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Figuer;9- HC-SR04 Ultrasonic module 
 
 

TestBed  

 
        Figuer;10- TestBad for smart IoT based disaster monitoring and management system for dam in Oman   

 
Result: 
 
Our goal was to implement a smart IoT based disaster monitoring and management system for dam in Oman   
using different sensors through NodeMCU and Arduino we have achieved the block diagram and the process of 
operation for this system. In this paper we aimed to show the management of electronic devices remotely which is 
also has been achieved successfully. 
 
Discussion:  
 
Technology has been developed that affects people’s lifestyle. It relies on technology even for everyday activities, the 
presents of technology switch the lifestyle to a relaxed and sophisticated life. We can see that it is hard to live without 
technology. Traditional lifestyle has been changed to advance technology in the last few years. 
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This paper included general idea that explains a Smart IoT based Disaster Monitoring and Management System for 
Dams in Oman. The proposed method of detecting the movements and the temperature is done through installing 
sensors in several points. The real time parameters and weather conditions of the dam which the installation of any 
sensor is known at any time before the critical limit is reached. 
 
Conclusion: 
 
The traditional system for dam monitoring is by physical means. They also developed an IoT-based disaster detection 
and management system for dams to address the problems associated with manual monitoring and control. We make 
use of various sensors in this system for data monitoring in real time. They are sent to the cloud server for monitoring 
and control through the Wi-Fi ESP8266 module. The proposed system would be helpful in solving all the problems 
associated with water. The machine also sends public safety messages. Our suggested system can therefore efficiently 
control dams and avoid a catastrophe. 
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Abstract 
 

The need for on-demand services at your doorstep is increasing. The market related to home services is approaching 
the customers with innovative ways to survive with the unending marketplace inclinations. Financiers prefer investing 
their money in on-demand businesses which is one of the most important reasons that has created a boom in this 
domain. The technological advances have opened an arena for services at your doorstep. On-demand services are 
essentially a more suitable and efficient method of acquiring and ordering trained services. The current generation is 
the biggest user of internet facilities and this has broadened the opportunities for the home services businesses. The 
application “Home Repairs” aims to provide a wide range of home maintenance services, for example, maintenance 
of electrical appliances, repair of doors, air conditioners, televisions, etc., in addition to carrying out cleaning 
operations. The customer registers to the application by downloading it from the Play Store. The services needed, the 
employee inclination, etc. can be specified using appropriate options. The feedback from the customers who had 
availed of the services in the past can be reviewed for taking better decisions and making comparisons. This application 
saves time and effort of the customer by avoiding the need of going to maintenance stores, leaving the house and being 
in the market for a long time, waiting for traffic congestion, etc. This application will be especially useful for the 
elderly and special needs people. The team is consisting of trained and skilled engineers who value customer 
satisfaction. This will be the first application in the Sultanate of Oman that serves the field of home maintenance and 
seeks to facilitate home maintenance services. The application will provide a user-friendly interface and a fast means 
to solve maintenance problems with the lowest costs possible to ensure convenience and provide distinctive and 
attractive services to customers. The application will be developed using ASP.Net for creating the interface and SQL 
Server as the database. 

Keywords –Home repairs, Maintenance services, customers, service engineers, mobile application.  

Introduction: 
Mobile applications have become one of the sources preferred by all people because they are quick, so individuals 
quest for the vital info or amenities. People need somebody who liquidates more or less of his business at home, 
particularly someone who does not own a car and has problems related to home maintenance and desires somebody 
to repair them, and this application works to solve these people's problems. That is why I chose the home maintenance 
service app, as this app is well-thought-out as public since it is not for a definite business. This is because it collects 
all the malfunctions that occur in homes, as this application is designed to serve the categories that need home 
maintenance at reasonable prices and in a very short time. 

Methodology: 
 
The authors of this research work have used a blend of the quantitative and the qualitative methods to get the data 
about the research work concerned. Online questionnaire was implemented for the quantitative method to finalize the 
objectives and analyze the problem to design a suitable solution.  The qualitative research method was implemented 
by reading the various journals, articles etc. related to the work under consideration to get more information on the 
related technology in the similar applications and work on minimizing the gaps in the existing applications of the same 
kind. 
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Literature review: 
“Using Home Maintenance and Repairs to Smooth Variable Earnings” In this article which is written by Gyourko and 
Tracy (2003) This article talks about homeowners adjusting their homes themselves. The article's results indicate that 
the expenses that homeowners spend on maintenance contribute to the overall home consumption homogenization 
strategy.This article also talks about people's need for home maintenance services, and this is how the article is similar 
to my project. 

“Application of AI in Home Automation” The article talks about how to manage the home remotely through a device 
that is used anywhere connected to the Internet, the article aims to introduce the smart home and ways to use networks 
and devices in operating home lights and electrical appliances, etc. Multiple belonging to the house. (Kumar and 
Abdul Qadeer 2012). 

Simple Home Repairs (1987) The writer in this book provides a set of tips for home maintenance, as there is advice 
on exterior surfaces of homes and their components, as well as matters related to plumbing and air conditioning.It also 
provides instructions on ways to deal with problems related to the maintenance of the home and its appliances, such 
as air conditioning and others. 

Scroop application:This application is based on communicating with the best technicians and in the fastest time, and 
any technician will be monitored to receive the request from this request, and in the event that customers do not like 
the services provided by the application, he must submit a complaint from the complaints department in the 
application.The application provides various home maintenance services such as maintenance of electronic devices, 
electricity repair, and others. 

Batik application: The application offers answers to difficulties that occur in the home and need repairs, as the 
application includes twenty home maintenance services such as spraying insects, maintenance of air conditioners and 
others. 

Mr. right Application: This application is a dependable and secure application for all kinds of home services and works 
associated to fixing faults at home, whether the customer needs an electrician, pest control services, car wash, or 
others. 

Problem definition: 
Each application might encounter difficulties, whether these snags are related to the staffs or the application, and 
amongst the difficulties that might happen in the application are: 

- The cost of maintenance services may be expensive. 
- Application screens are unattractive to customers. 
- The application is difficult to understand because it does not explain all services. 
- Low levels of security in the application. 

As for the problems that are caused by the employees are: 

- Delay in working hours. 
- The worker does not understand the problem and does not talk about it. 
- The employee behaving inappropriately with the owner of the house. 

Questionnaire for Data Collection with Analysis: 
I wrote the questionnaire questions and placed them on the Internet, because the current conditions that pass through 
us due to Covid-19, we cannot distribute the questionnaires except by electronic means, so I posted them on the 
WhatsApp program and the questions and results were as follows: If the household repairs facility application was 
realized in Oman, do you consider that there will be call for the application by clienteles? The responses, most of 
them were "yes", as they wrote that the application is relaxed and will simplify numerous amenities in a short time, 
as it is a new, modern and practical ideas. 

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 2



 
 

 

 

 

Risks of project: 

 
 
 

Figure 1 Q1,3,4,5 Poll and Analysis 

Table 1 Risks of the project 
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Design Diagrams: 
Use case Diagram: 

 
  
 
 

Figure 2 Use Case Diagram 
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• Class diagram: 

 
Figure 3 Class Diagram 

The diagram above illustrates the static structure of classifiers in systems, and it provides a basic notation 
of the layout of other structures designated by the UML. 

Entity relationship diagram: 
The graphic above shows a number of entities that are saved in the database. 

Figure 4 Entity Relationship Diagram 
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• Flowchart: 
 

 

• Sequence Diagram 
It is considered one of the interactive diagrams that show how the operations are carried out in 
detail, as it shows when messages were sent, who is the receiver, and who is also the sender. 

 

 

Figure 51 Flowchart 

Figure 6 Sequence Diagram 
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Recommendation: 
This application contributes to: 

1) Unremitting levitation of the levels of maintenance amenities delivered by the application in order to make sure 
commercial eminence and attain great altitudes of customer contentment. 

2) Putting the finest repairs technicians in one place and this provides work chances for occupation hunters. 

3) Achieving scalability for this application because there is no similar application for it yet. 
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ABSTRACT 
 
The government authorities in the Sultanate of Oman is always promoting small startups which in turn will boost the 
economy of the country and help to grow the GDP. In this regard, there are many startups that have come forward in 
the past few years and they are doing good business. However, they are facing issues related to their marketing and 
common channel to showcase their products and services. This research paper reviews most of such startups and 
home-based businesses in the Muscat region. With the help of a questionnaire and interviews, it will also identify 
various innovative methods for digital marketing. The survey results containing at least 40 responses and all of them 
are in the favour of the implementation of such a smart channel for these home-based startups. Apart from surveys, 
authors also have conducted interviews of some potential business which has recently adopted digital media platform 
for their publicity. Finally, this paper provides recommendations for better implementation for such startups to provide 
more profits in near future. 
Keywords: E-Business, Startups in Oman, Digital Marketing, E-Commerce 
 
Introduction 

It is well acknowledged that the importance of startups plays a critical part in the country's economic development. 
This study is based on home-based businesses, and it was conducted through interviews, questionnaires, and data 
collection. Home based startups are becoming very common especially among the youth who have multiple 
responsibilities in parallel. This scenario is becoming very famous in the Sultanate of Oman. The most common 
business includes, cake business, perfumes, boutiques, customized gifts, etc. Some of them are providing home 
delivery services as well. Most commonly these businesses are run through Social Media platform especially for their 
digital marketing. 

Research Problem 
Remote shopping, or in short, smart shopping is characterized by flexibility due to the large number of positives that 
may help the user enter through this application by typing the username and password or phone number after it, the 
idea of the application may be easy, but some customers may face access to my home Or, in short, the cake site, there 
may be a waste of the customer’s time, or a lack of commitment to the customer’s presence at the time specified for 
him, or a delay in ordering the order. The online shopping platform for companies on the Internet has many advantages 
as it makes it easy for an individual to enter the application at any time or place by typing the username and password, 
but most people face many problems, for example when buying a specific commodity, the sizes and quality of that 
may vary. The item you received is contrary to what he saw in the application, so it will be difficult for him to return 
the item that he bought. 
 
Literature Review  
We also know that emerging projects are part of the mega projects and are beneficial at the same time to the producing 
country, so that may be another income from which the stakeholder benefits, especially home projects where the 
Sultanate of Oman sought to stimulate entrepreneurship in all regions of the Sultanate, as Vision 2040 is part From 
the development that these startups will witness, As the 2040 plan focuses on developing the country's economy and 
revitalizing small and medium startups, as when we talk about the ecosystem in Oman, we find that half of Omani 
youth are unemployed, so some companies have employed them, but on the other hand, we find a deficit in employing 
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all workers in any A company, so startups may be the other solution that creates multiple opportunities for the 
unemployed, As for the growth field that has a role in entrepreneurship, it may be seen through competition between 
other countries for startups, for example some countries organize cooking courses for newcomers home startups, these 
courses may help them understand the field of cooking and start developing the product to attract many customers and 
Increase per capita income, Oman has also intensified its efforts to support startups, for example by announcing some 
products authorized by some social media activists, and the Oman National Business Center has launched an initiative 
to develop projects for local people and others. Whereas, one of the first successful and emerging companies in the 
Sultanate is the company (Genesis International), which was established by the young Omani Qais Al-Khanji in 2012 
and which has a role in the infrastructure of Oman, where this company used solar energy technology, As for when 
we talk about food delivery service for any emerging company, it may be the electronic option developed in Amman 
by ordering food from any restaurant that delivers it to the customer's home, and this is a wonderful development that 
the restaurant owner and delivery man benefit from. Various payment methods are available such as credit card or Pay 
by cash. As this support provided by the Sultanate has a role in encouraging an increase in the spread of emerging 
companies, as some companies introduce a system that provides customers with different and new purchase systems, 
where all this development contributes to raising the economy of the individual and the country, producing individuals 
with experience in the field of individual businesses, intensifying development Competition among all startups in the 
Sultanate. 
Hamdi Saad (2018) said that technological developments have made a change in habits, among which have changed 
the return of buying and shopping, which changed and turned into fast patterns, so marketers used portable electronic 
devices that are connected to the Internet, for example computers or smart devices from cell phones or those with 
credit cards to buy Through these devices and are from electronic stores, so marketers, especially the new ones, are 
more able to complete their transactions without taking the traditional considerations of shopping, for example in the 
traditional market. In which stores are opened, this matter requires effort and time for shopping, so many modern 
stores, centres and stores have developed electronic platforms in order to cater to the modern changes for shoppers, as 
the infrastructure has begun to develop in the electronic market through the availability of the Internet and the spread 
of devices that are connected to the Internet. The arrival of the product and provided the best brands and products 
desired and at prices less competitive with the base The traditional preventive, as electronic stores targeted all groups, 
especially youth groups of both sexes, as they are the age group who use modern technologies and own credit cards.E-
commerce is a transaction carried out by individuals or companies through the process of selling and buying products 
over the Internet, so in order to build a successful company, whether small or medium, the individual who wants to 
establish a company must go a long way from learning and experiences, so individuals in electronic commerce must 
have Follow a business map to help them enter the world of e-commerce and to make a profit. Any individual who 
wants to establish a project or a start-up company must conduct a feasibility study, as the projects are built by research 
and also by collecting information about the project. The feasibility study determines for us the percentage of people 
accepting the idea of the project. Determine the points that distinguish our store from the rest of the stores in terms of 
delivery services or display products in an attractive way. When we want to create an online store, we must display 
the products and choose suitable products that make the individual want them and not go to other stores as the diversity 
of products will people want to shop for them because they include a diverse group. This in itself will make a profit, 
so we must offer products that have one or more interest. They are sold in other stores, but if the store has special 
products, any home-made products, they must go to customers in order to express their views about the most 
appropriate product. Bana Damrawi (2018) said that online shopping is a store in which there are many products and 
is easily purchased through a mobile phone or computer, as it is a search for a product by visiting the store's website, 
as it includes many goods Household items such as clothes, shoes, accessories and a lot of different products. E-
shopping is one of the modern concepts. Many people who use websites should be cautious with these sites because 
of their problems and thefts. Today, electronic shopping is resorted to by many people. It is easy and has very many 
benefits for customers as it is It contributes to helping customers choose the products, they want to buy by getting to 
know the opinions of others and evaluating them about that commodity. It also saves a lot of time and effort as it 
contributes to saving the time it used to spend in the traditional market. The traditional markets also provide means of 
comfort to the buyer, as he chooses his commodity while he is in his status, as well as it reaches his home. 

Research methodology 
In this research, mixed methodology is used. And thus, both Quantitative and Qualitative methods of data collection 
is used. Authors have approached various home-based business owners in Muscat region to collect data by means of 
questionnaire and interviews. Later on, this data was analyzed, and conclusion was drawn from it. 
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Questionnaire analysis 
Following figures shows the analysis of questionnaire. 

 
Figure 1. Q.1 

Fig. 1 represents and shows the ages of the participants in filling out the questionnaire for the project, the graph 
represents, in red color, that most of the participants are a group whose ages range from 21 to 25 years, while the 
lowest group of them are those whose ages range from 31 and over They represent the green color category, while the 
penultimate group is between the ages of 18 to 20 and they are in blue color, while the lesser group, which is 
symbolized in orange, is from the age of 26 to 30 years. 

 
Figure 2. Q.2 

As for the second graph, it represents startups that can have applications on the phone. Most of the people nominated 
51.2% agreeing to the existence or support of any home project with an application, then the majority nominated 
17.1% on approval, then 12.2% and finally Supports the 2.4% category as the lowest category that does not agree to 
the existence of an application for emerging projects. 

 
Figure 3. Q.3 
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As for the second chart, it represents the normal way to request any product from startups that may cause some delays, 
as the majority chose the middle option No. 3, which is 48.8%, which is the most popular category, and the lowest 
rate was 17.1% of them agree Strongly, and some of them do not agree, as for the next-to-last group, it may be 9.8%, 
and they are the group that strongly agrees, while the last group may be 7.3%, and they are strongly opposed. 

 
Figure 4. Q.4 

Above figure is displaying all products on their phones before purchasing, which is a suitable method for the selection 
process. They also strongly agree, as for the latter type, they vehemently rejected that at 9.8%, while the latter were 
2.4%, and they were also slightly opposed. 

 
Figure 5. Q.5 

Fig 5 is about the application and communication channels via the Internet that help in promoting emerging companies, 
as the majority chose 51.2%, and they are a group who strongly agree, as for the next category, it represents 19.5% of 
those who strongly agree to it, as for the next group, it is the neutral category, and they represent 14.6%, And finally, 
they are strongly opposed to a rate of 7.3% for both numbers. 
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Figure 6. Q.6 

Fig 6, represent the offers and discounts that startups produce for clients, the majority chose to agree strongly, with a 
rate of 46.3%, As for the following category, it may represent 22% of its approval, as for the neutral category, it was 
14.6%, As for the group that was 9.8% and 7.3%, they are strongly opposed to. 

 
Figure 7. Q.7 

The above figure represents and open-ended question in which 13 responses were received. Some people said that 
they had no suggestions, while the second group wished me success and continued to develop the project in a better 
way, As for the third group, she asked me to provide different types of offers, As for the fourth category, you asked 
me to make the application easy to use for adults and children, As for the fifth category, I suggested facilitating the 
process of delivering the product quickly, neatly and beautifully. 
 

Interview analysis 
 
Interview 1: 

As for the first interview, authors conducted an interview with an owner of a start-up (perfume company) named 
NIYA, He was asked: For start-ups at home to have mobile applications for their business, and his answer was that if 
I thought about the application, it is a great and good idea because it is a very professional idea and it is possible for 
any customer to choose and shop all perfumes through the application and then send The request and said that he has 
the desire to obtain a special application for the perfume company as it is expected that this application will facilitate 
the processes of promoting, selling and buying the product ,with ease, and in return it will facilitate the buyer to enter 
the application and choose any type of perfume options and then complete the process Purchase the order, either by 
e-mail or through the application basket. 

As for the second question, it was about using the normal method of ordering by phone, we always face delays with 
these small companies, He answered that he sells perfume products through Instagram, Facebook and WhatsApp, as 
he said that he faces many problems, including the size of reaching customers is very limited, as the number of 
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customers is about 7,500 followers only and that the population of Oman is 4 million. At least the number of customers 
is approximately 2 million, which is half the population of Amman. The second problem is delivery, where the 
company delivers products through private companies, but these companies deliver the goods at a minimum within 
two or three days, and sometimes five days, with a crisis. Corona and the closure of areas and shops in the Sultanate. 

As for the third question, it was about, the smart application can provide a way for the customer to display all the 
products on their phones before purchasing, and thus it can provide a better option for the selection process, He replied 
that the WhatsApp application is divided into an application for messages and conversations and the other for free 
businesses or for emerging companies, as the WhatsApp business application contains multiple and distinct options 
that were not previously present, such as the possibility of creating a catalog and that the customer can choose the type 
of any perfume from the catalog And put them in the shopping cart with the prices next to each perfume, and finally 
the customer can submit an order to purchase the product by direct communication via WhatsApp with the owner of 
the product, as it is considered that the application is the best choice because it will be more professional and display 
the products with more beauty, arrangement and pictures Clear and more successful. 

As for the fourth question, which is, special offers and discounts can be part of small companies to promote their 
products, He replied that discounts and discounts are one of the most important rules for promoting a perfume 
company’s project, as he may seize any important occasion to work in which to promote such festive occasions such 
as Eid al-Fitr, National Day, Mother’s Day and Teacher's Day as well. They have developed a complete and 
comprehensive plan to do the promotion where it helps That is due to the spread of the product, the increase in sales 
and the large number of demands. 

As for the fifth and final question, it was about, online ordering and communication channels help small industries 
grow faster and speed up their transactions, in no doubt, he answered that all social media applications, Instagram, 
WhatsApp, Facebook, Twitter and Snapchat are very important means in accelerating the spread of knowledge of the 
company and its type and supporting it with sales force, which is a successful method for the present and contemporary 
times. 

 
Interview 2: 

This interview was conducted with one of the owners of small home projects. The first question asked was whether 
the business owner would agree to the existence of an application in the house in order to publish all his work, so the 
business owner agreed with this opinion in order to highlight his own home projects, as the owner said Business that 
there is no delay when ordering via the mobile phone, as he tries as much as possible to satisfy his customers and not 
to delay in responding to them and deliver his product quickly. He was also asked him about providing different ways 
for customers, so he said that he provides and provides different ways in order to attract customers and make them 
continue In the purchase of those with him constantly, as he said that he displays his products on the phone before 
purchasing, in order to use the time and not disturb the owner of the project to see the pictures and prices, as well as 
help him not to delay the customer in the response because he presented everything related to his products as authors 
asked him about the order and communication channels via the Internet Is it growing rapidly? He said yes. You can 
help him and save time for the owner of the project and help him save time for the delegate by delivering the products 
to their owners. He was also asked that it is possible that the offers and discounts are the private part of the small 
companies is part of the small companies in order to promote the products, he said yes, it helps in increasing the 
followers, customers and the owners of small projects, they are always looking for ways to promote their products and 
finally I asked him about any suggestions or improvements about your own project. And to arrange them in an orderly 
manner in order to attract the attention of customers, as we always strive to innovate and give new, varied and 
appropriate ideas that satisfy customers and that their prices are affordable for everyone. 
 
Conclusion 
 
The authors outlined the most crucial and noteworthy aspects of the fledgling e-commerce platform. As a result, 
anyone considering starting an e-business as a source of income should first conduct a thorough examination of the 
project's details, both in terms of the project's importance and success, as well as the pitfalls to avoid. Alternatively, 
do it for monetary gain. Successful projects have a significant impact on the project owner as well as the economy of 
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the country. Rather than developing and maintaining a business, more people nowadays prefer to engage in e-
commerce. 
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Automated vehicle detection by using Internet of things and 
big data analytics- a study in Royal Oman Police 

 
 

 

 

 

Abstract 

Technology is an essential thing in our life in various aspects, the technology used to increase security in the world. 
Through this project, technology has been employed to detect the wanted vehicles, as we know the crimes are 
increased every day, vehicles stealing, and terrorists, therefore if there is no security in any countries that caused 
instability and the economy will be very because weak nobody came to the country without security to make 
investments on it, so every country seeking to make its country security. Therefore, this project will help the security 
sector to observe and control the road, which will help to determine the route of vehicles fastly through cameras on 
the roads which capture the vehicle plate numbers and stored in storage data that can authorized persons back to the 
data and looking for specific plate numbers. In addition, the main operation room of the security sector gets a 
notification while the wanted car pass-through camera on the road by phone. The main objective of this project is to 
employ technology to increase the level of security in the Sultanate, by using low-cost technologies.  

Introduction 

Automation is the most used nowadays, Due to automation the life be easy and it helps people to be creative, through 
this project I will use this revolution to detect vehicles plates number, as everyone knows all countries seek to be their 
counties secure and without any security disturbances such as terrorism and Criminals, by the way, I will use 
Raspberry Pi which as a small computer that has special features that can execute this project. The Raspberry Pi on 
this project is the Backbone of the project. This project will be useful for various sector and organizations who their 
work required to know plate number of vehicles. The reorganization of vehicles number is run through capture the 
image, extract the vehicles’ number, plate number segmentation, at the end recognize the character. 

The purpose of design and implementation of this project is to increase the security in Oman, and the security sector 
to work professionally, which the result will be decreased the criminals and manage the vehicle on the road, and 
reduced the cost and effort to catch the wanted people. 

This project will capture the vehicle plate number during the vehicle pass through the camera which is installed on the 
road then there will be some of the processes then the authorized official will receive a notification by smartphone to 
inform authorized official when vehicle pass through the specific road. This project will provide self-monitoring and 
instant notifications, and storing numbers that passed through the camera. 
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Related work 
The internet of things has been implemented in a variety of fields in the past. In the Sultanate of Oman Internet of 
things has been deployed to a variety of areas (Al-Jaafari, Ahmed, Bhatt, & Khan, 2019) (Zameer, Saqib, Naidu, & 
Ahmed, 2019) (Muhsin, Bhat, Mohamed, & Khan, 2019) (Muhsin, Bhat, Ahmed, & Khan, 2019). We have also 
witnessed the implementation of IoT with other technologies to achieve the desired results (Bhat, Kameshwari, & 
Singh, 2020) (Bhat, Singh, & Mohsin, Cloud Implementation to Assist Teachers of English to Speakers of Other 
Languages in HEI’s in Sultanate of Oman, 2021) (Al-Jaafari, Ahmed, Bhatt, & Khan, 2019). The system of ANPR 
normally consist of two main components are camera capture the vehicle plate and the system to extract number from 
vehicles through using some tools to recognize the number (Friedrich, Jehlicka, & Schlaich, 2008). The extract of a 
number runs through several phases which obtain the image, number detection, determine in the picture, and change 
the pixels of the image to numerically readable characters. 

The algorithm can run into four stages to extract the number (Reddy, 2017), they are pre-processing which this step 
came directly after image gain, and then extraction of license plate region which determines the location of plate 
number from the image, then character segmentation to remove any additional zero-padded area to be easy to extract 
the number, at the end stage is character recognition (Sharma & and Sasi, 2007) (Mane, Bade, & and Patil, 2019). 

The installation of the camera is most important because it should be installed in a suitable place to get the perfect 
result of the system, when installing the camera, it should be considered that the distance and the height of the camera 
to get good result of the system. Some equations can be used to install the camera in a good place (Mandi, Shibwabo, 
& and Raphael, 2007). 

Architecture 

Vehicles parking: Many organizations use this system to manage and organization of parking, and can use it to allow 
the specific vehicle to use specific parking, and also to be the parking area more secure. And also can use it for toll 
cabins many counties use it to manage the charge of using a road. In addition, I can use it for automatic payment for 
electrical stations that will reduce the number of employees on station and some of the countries use it for collect 
information like this system can be used to count several vehicles which use the specific road. 

The main objective of this project is to utilize the technique to identify and recognize the vehicle's plate numbers 
through using the camera,  Raspberry Pi, LED indicator, and GSM module. 

 
Figure (1) 

As shown in the above figure (1) the Raspberry Pi is a core of the project which connects to the camera, GSM module, 
and LED indicator, and using python programmer, and OpenCV. 

Raspberry pi3 is a small computer and it is improved by the UK through the raspberry pi foundation, the raspberry pi 
consists of an operating system and it is required to put an SD card to storage for a long time. And also 4 USB ports, 
100 bases for Ethernet, and full-size HDMI, 1GB RAM. As shown in figure (2). 

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 2



 
Figure (2) 

The Raspberry Pi Camera is as image sensor which has specific characteristic depend on the pixel of the image, I used 
this camera to capture the plate number of vehicles. As shown in figure (3). 

 

 
Figure (3) 

Light-Emitting Diode (LED) is an electronic device that generates light, this device is used to connect to the raspberry 
pi to show the output of the process of the device, as I used to show the number of vehicles and the processes. As 
shown in figure (4). 

 
Figure (4) 

GSM module is a device that can establish communication through SIM, I used this device when the camera capture 
the plate number the raspberry pi sends a notification immediately by the GSM module. As shown in figure (5). 

 
Figure (5) 
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Thingspeak is an analysis platform service for IoT that allows collect and analyze live data which receive from the 
IoT device. I use this platform for my project to analyze and match the vehicle's plate number and also it will store the 
data as shown in figure (6). 

 
Figure (6) 

 
Figure (7) 

 

Figure (8) 
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Through this project, I used the thingspeak for the execution of the process to matching the plates number and decide 
if send a notification or not. As shown in the below figure the number of vehicles matches, so immediately the 
notification will be sent to the authorized official. As shown in figure (9). 

 
Figure (9) 

 
Figure (10) 

The above diagram shown the Flowchart of the proposed system as shown in figure (10). 

Conclusion 
 
As this performance and simple capabilities which used in this project, the results was great which make it perfect 
choice to implement like this project, in addition, we can use this idea to different things like parking, tolls, and many 
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application. The cost of the system is low than other systems and we can depend on it. This paper has valuable 
information for detect vehicle plate numbers, in the future can use renewable energy like solar panels to supply power 
to the device which I designed. 
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Online Free Tools for Teachers and Students to Hold Virtual Classes 
during COVID 

 
ABSTRACT 
 
In March 2019, the World Health Organization announced that the world had been struck by a global pandemic, the 
Coronavirus. This led to the closure of many private and government agencies organization, including educational 
institutions, whether schools or colleges. More than thirty countries in the world have enforced educational 
institution closures and switching to online virtual classes methods. Many countries have started setting up their 
educational platforms, which has led to students stopping their studies for long periods, while many countries went 
to search for free educational software to keep students continue with the virtual classroom method. Therefore, 
many educational institutions have turned towards free programs, due to the financial issues as a result of the Covid-
19.  Accordingly, this paper presented the effectiveness of using several online software in virtual classes during a 
single semester instead of using one software or traditional learning. The main purpose of applying several online 
software is to enhance the quality of engaging the online class and make students more interested in attending the 
class regularly. Moreover, assist the quality of the used learning and reaching software such as Nearpod, 
Mentimeter, H5P, and Wooclap for enhancing the learnability environment and greatly improve in understanding. 
The information used was obtained through the actual online software application during the semester, whether in 
the pre-class, during the class, or in the post-class. Moreover, the teacher interviews with students at the end of 
each class helped in developing and identifying the tool style that students prefer and would increase students' 
enthusiasm for learning. The results indicated that the use of the different online software tools had a greater impact 
on student's performance and participation than using a single software program or using traditional methods.  This 
method contributed to increasing students' effectiveness and enthusiasm for learning in the pre-class, in-class, and 
post-class. The rate of student participation using modern methods was 96%, while it reached 70% using one 
software tool. However, one of the main disadvantages of using online teaching and learning tools is that the free 
accounts have limited storage that can only be expanded through an upgrade. 
 
 
Introduction  
This is a period of confusion, for educators as well as students, about how the process of studying will be going and 
how the teaching will proceed. Therefore, it would be essential to implementing a rapid response to overcome the 
boundaries of this new educational challenge due to the COVID-19. Since this period causes a sudden shift in the 
learning and the teaching system from the traditional way of teaching to online teaching methods, educators should 
include various ways of teaching and tools which can be beneficial in managing the learning and teaching process. 
The educational tools include learning systems and communication tools that can be used in accessing the 
educational content efficiently. These tools have been created to encourage collaboration, improve student's and 
teachers' communication and enhance the quality of the academic administration procedures.   
Asynchronous learning style allows students and teachers to access the resources like materials and to communicate 
with each other at any time. The good about online teaching is that students can refer to the class anytime and 
anywhere. Flexibility in attending classes and interacting with students individually and in groups. Online tools 
include PowerPoint presentations, materials, videos, activities, a whiteboard for interaction, and screen sharing. The 
tools allow explaining, observing, and giving feedback simultaneously. Many online application tools provide 
excellent interaction and enough factuality. Supporting the online tools by using virtual classroom software like MS-
Team, Zoom, BigBlueButton, and so on. These tools can be used to improve the online teaching experience and 
educators should be familiar with how these platforms are working to manage the required materials well. In 
addition, several software tools are to enhance the educational environment by efficiently implementing the 
activities considering the technology, infrastructure, method, and user. Moreover, it is really important to say that 
online tools implement effective communication which is considered to be the main key to effective learning and 
teaching. Communication platforms help in communicating with a wide number of groups either by messages, virtual 
rooms, audio calls, and so on. Therefore, educators should be aware of these tools for the sake of creating a better 
teaching experience and guiding students on how to use them effectively.   
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Any educational organization should present and design interactive virtual classrooms. With the rapid progress of 
digital media and its delivery of data on the public Internet, it would be really easy in managing a cooperative virtual 
classroom. This remote participant allows receiving live feedback and participating in the class by discussing and 
asking questions. The main aim is to provide a useful software toolset that would help in the teaching process away 
from the conventional way of teaching. Therefore, many teachers use various tools during their classes to 
successfully deliver the materials to students. This proposed paper will provide an analysis of different tools for 
better utilization and delivery.      
 
 
Methods 
This paper discusses a modern teaching method through a variety of use between modern and traditional teaching 
methods during one semester instead of using one method or one program. As it was applied during the 15-week 
semester, whether it was for preparing pre-class, in-class, or post-class.  
Below is a review of the online software that was used during the different weeks of the semester along with the 
traditional methods of teaching. 

1.      Nearpod 
The Nearpod is a free online platform used for the visual teaching method. The lecturer creates the presentation 
using the tools available on the program, whether slides or activates. Then the presentation can be shared with 
students or other lecturers by sending them the link or a special code number to participate by using smartphones, 
laptops, or any other smart device. This platform includes many different educational tools that help to present the 
lesson innovatively. 

The Nearpod software has been used in different weeks by importing pre-available PowerPoint slides and including 
different activities such as write reflections, games, drawing, etc. as shown in figures 1 a, b, c, and d. 

 
Figure1 (a) : Import pre-available PowerPoint slides  

 
Figure1 (b): Pre-class- Test knowledge before conducting 
the class 
 

 
Figure1 (c): In class - the student’s participation 

 
Figure1 (d): Post-class- Formative assessment involvement   

 
2. Mentimeter   

Mentimeter is a powerful interactive and easy-to-use online presentation tool. It can be used for creating any fun 
and interactive occasion or event such as presenting lectures at schools and universities, conducting innovative 
workshops, performing formative assessments. Moreover, this software is suitable for presenting lectures in all 
types of educational institutions, either in primary school or higher education. This program can be used easily by 
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preparing the presentation by including many activities such as slides, images, games, videos, and then display the 
presentation to the audience to participate using the smart device. 
It has been used for preparing pre-class, in-class, and post-class, as it showed in figures a, b, c, and d. 
 

Figure 2 (a): Pre-class- Test knowledge before 
conducting the class 

 

 
Figure 2 (b): In-class - Using  Pin on activity 

Figure 2 (c): In class - the students participation  Figure 2 (d): Post class- formative assessment 
involvement   
 

3. Wooclap    
Wooclap is a virtual learning environment and an interactive platform used for improving student engagement in 
pre-class, during class, and post-class. It can be used along with existing technologies such as Moodle, PowerPoint, 
PDF files, etc. It includes many interactive elements such as sheets, games, videos, images, and slides. It is a web-
based application. Therefore, the participants can log in to the class by signing up using their existing accounts in 
Facebook, Google, LinkedIn, without downloading any application. 
 

 

 
 
Figure3 (a): Pre-class- Test knowledge  need for an 
upgrade 

 

 
 
Figure 3 (b): In-class – display of the PowerPoint 
Explained the content by normal PowerPoint slide with 
MS-Team.  
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Figure 3 (c): In class - the student's participation 

 

 
 
Figure3 (d): Post-class- formative assessment 
involvement  

 
4. H5P 

HTML5 Package is called H5P which is one of the important tools used in education through Moodle. Allowed the 
teacher to create different activities such as presentation slides, quizzes, interaction videos and implemented three 
types of strategies (pre-class, in-class, and post-class). H5P is an open tool, free, and licensed with the Massachusetts 
Institute of Technology (MIT) license. It can use multi interactive content activities and shared them with the 
students to involve with the activities. 
 

Figure 4 (a): Pre-class- add the interactive question 
after each topic in the video to test knowledge 

 
Figure 4 (b): In-class - Upload the H5P included the unit 

 
 
Figure 4 (c): In-class - Explained the content by normal 
PowerPoint slide with MS-Team to teach the content 
without using H5P slides. 

 
 
Figure 4 (d): Post-class Formative assessment activities- 
check the student's understanding of the topic. 
 

 
Discussions and Results 
The results indicated that using the online program had a greater impact on student's performance and participation 
than the traditional method during the pre-class, in-class, and post-class. Where the tools were examined on 
students before each class by including some activities and slides. Below is a review of the result obtained by applying 
the new method in the pre-class, in-class, and post-class. 
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• Pre-class: 
Using the online software in the pre-class contributed greatly to improving students' knowledge and motivating 
them to search for answers to the topics they missed. This led the students to become aware of the topics that will 
be discussed in the class before engaging in class discussion. The experience result showed that the Nearpod 
program has a higher rate of student participation compared with Mentimeter, H5P, and Wooclap. Despite this, 
other programs also achieved a high participation rate compared to the traditional method, in which the 
participation rate does not exceed 20%. 
 
 
 
 
 
 
 
 
 
                                        
 

Figure1: Students response during the pre-class 
 

• In class 
The students ’prior understanding of the topic contributed to saving a lot of time, which led to the instructors 
concentrate more on challenging topics during the class. Moreover, it has been observed that the students asking 
higher-level questions during class and that helps the instructor to gauge student understanding and moderating 
the class discussion. The experience result showed that the Nearpod software has a higher rate of student 
participation compared with Mentimeter, H5P, and Wooclap due to the variety of available activities. Despite this, 
Mentimeter, H5P, and Wooclap also have a high participation rate compared to the traditional method, in which the 
participation rate does not exceed 45%. 
 
 
 
 
 
 
 

 
 
 

Figure2: Students response during the class 
 

• Post-class  
Usually, the post-class is conducted in the form of questions only to test the student's understanding. Using different 
online software at post-class helped a lot in developing the student's self-discipline and submitting the assigned 
homework, assignment before the target time. The experience result showed that the Mentimeter software has a 
higher rate of student participation compared with Nearpod, H5P, and Wooclap. Notwithstanding this, Nearpod, 
H5P, and Wooclap also have a high participation rate compared to the traditional method, in which the participation 
rate does not exceed 40%. 
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Figure3: Students response during the post-class 
Conclusion 
 
Developing the online learning environment in any educational institution is to increase the interaction between the 
learners and teachers and enjoy the teaching and learning. Also makes the learners remain dedicated to attending 
the class. The decision of selecting different tools and implemented them during the class is to replace the previous 
plan which depends more on explaining the contents without any enthusiasm. Use different activities allows the 
teacher for innovative flexibility in and out of the class and helps the students to reach the learning outcomes most 
easily. In addition, apply online activities makes the teacher set up different scenarios and request the students to 
respond. Also, it allows enhancing the eliciting critical thinking of the students. Results of implementing the tools in 
the class help to understand the ongoing progress of each student. The teacher can enhance the types of strategies 
pre-class, in-class, and post-class in an efficient way. It allows the teacher to evaluate the students individually. The 
good practice found in some of the tools like neared is the drawing option which makes the students use an 
interactive whiteboard and share the individual contribution to the entire class. 
 
Limitations 
Several potential limitations were faced during the application of this method by the students, the instructors, and 
the tenured faculty. However, these limitations are not major obstacles as they can be mitigated through good 
management. The main challenges that have been faced are that free accounts have limited storage space and 
features that can only be expanded through an upgrade, more time is required for organizational preparedness as 
well as for the students to access the online learning environment.  
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Abstract 

 
This study is about the effect of online work on operational costs in Petroleum Development (PDO) 
Oman, which is the leading company in the field of oil and gas exploration and production in the 
Sultanate of Oman. It is the company responsible for producing the largest proportion of oil and 
natural gas in the country. This research seeks to explore the benefits and problems facing the 
development of Petroleum Oman from the remote work policy in affecting operational costs, as 
remote work is a reality that imposes itself after the current crisis has passed, which will ultimately 
be reflected in reducing the company's financial burdens. This research will use scientific methods, 
both qualitative and quantitative, through interviews and distribution of survey questionnaire to 
selected employees of PDO, to obtain results and make recommendations for improvements of 
remote work in the company; and improving financial performance through reduced operational 
costs.  

 Keywords:   online work, operational costs, remote work, PDO online work 

Introduction 

Petroleum Development Oman in the Sultanate of Oman leads oil and gas exploration and 
production firms. The company is in charge of producing the majority of the country’s crude oil 
and natural gas. In addition, most importantly, it focuses on achieving distinction, prosperity, and 
building long-term value both inside and beyond our sector. Moreover, the company aims to follow 
good neighborly principles and works for a sustainable strategy that considers the environment. 
Through free fair procurement, it also aims to negotiate with contracting firms with transparency 
and integrity.  
 
Statement of the Research Problem 
After the spread of the corona virus, COVID19, the researcher has noticed that governments, 
companies, and individuals have been searching for alternatives to cope with the new situation. 
One of the alternatives implemented to reduce the spread of this renewable virus is distance 
working or online work. Online work is followed by government and companies to prevent its 
spread between their employees. However, the implementation of distance work from home, as a 
new strategy, has created some impacts on the companies. These impacts could be positive or 
negative as well as financial and/ or operational effects. PDO is one of the high prestigious 
companies in the petroleum field in Oman. It is believed to be affected by the current situation of 
the spread of COVID19. The researcher noticed that operational costs is one aspect that may be 
affected directly by online work from home. In lieu, the researcher decided to explore the impacts 
of online work on the operational costs in PDO.      
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Aim of the Study 
 
The study aims to explore the effect of online work on the financial performance of the company, 
and examines the attitude of employees in working remotely; and the issues and challenges they 
faced due to online work. In this study, the researcher does not present a problem, but rather a 
phenomenon that compels companies to work remotely. The researcher looks for the effect of 
remote work on operating costs in Petroleum Development Oman. 
 
Research Objectives 
This research aims to achieve four objectives which are:   
1) To evaluate how PDO is adapting to the online work approach. 
2) To identify the operating costs of the company as being affected with the switching to 
 online work approach. 
3) To evaluate the impacts of online work approach on operating costs.  
4) To evaluate the effects of online work on financial performance and on changes of 
 operating costs. 
 
 Research Questions 
1) How PDO is adapting to the online work approach? 
2) What are the operating costs of the company that were affected with the switching to online 
 work approach? 
3) What are the impacts of online work approach on operating costs?  
4) What are the effects of online work approach on financial performance and on changes of 
 operating costs?   

 
LITERATURE REVIEW 

  
Remote work in the Corona pandemic COVID-19 
According to Ozimek (2020), the findings showed that the recruiting managers' remote work 
experiment went better than expected. Businesses are significantly increasing their plans for 
future remote hiring as a result of the perceived advantages of operating remotely, which would 
intensify the already upward trend of more remote work.  According to Ozimek (2020) COVID-
19 has wreaked havoc on the global economy by creating confusion and catastrophe. Take part in 
a massive trial. This experiment includes approximately half of the workers.  
 
Operating Costs 
According to Szinai (2020) the analysis of a company's operational performance requires an 
understanding of its operating costs. Internal and external analysts must be able to define a 
company, consider the primary cost drivers, and evaluate management performance. The expenses 
paid by a company for its operational activities are referred to as running costs or operating 
expenditures. In other words, operating expenses are the costs borne by a company in order to 
carry out its business operations.  
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Importance of Operating Cost 
According to Weerasekera (2015) Operating costs are important and they can be used to evaluate 
a company's cost and inventory control efficiency. It highlights the amount of investment that a 
business would make in order to raise sales, which is the company's primary target. When a 
company's operating expenses as a percentage of revenue are higher than its competitors', it could 
mean that the company is less efficient at generating those sales. Looking at a company's opex has 
the disadvantage of being an actual number rather than a ratio. As a result, using it as a criterion 
to measure companies, though they are in the same industry, is irrational. They can, however, be 
very useful in the horizontal review because they can represent the company's past results. 
 
Adapting to the Remote Work Approach 
According to Fleming & Pretti (2019) it’s more important than ever to understand the dynamics 
of working from home (also known as remote working) as the context for work-integrated learning 
experiences. Thousands of students who were collaborating for organizations around the world 
were forced to operate from home as a result of the COVID-19 pandemic, with little to no time to 
prepare.  
 
 Impact on Operating Costs of Online Work 
According to Mouselli (2014) the internal control advantages include not only cost savings, but 
also improved protection by minimizing the number of trips to the facility, whether it is a 
substation for power transmission or storage, or a substation for a renewable energy station. Data 
centers, other businesses, or transit charging points, and decreasing the number of trips to the site 
increases the operator's efficiency and decreases risk, resulting in a decrease in the prices of the 
services provided.  
 
Efficiency in Online Work in reducing the company's operating costs 
According to Diener ( 2020), leasing office space, paying utility costs, and keeping a physical 
office may all put a strain on finances. Allowing the workers to work remotely can help to reduce 
costs total. Working remotely is becoming increasingly popular in the United States. In 2005, 1.8 
million employees in the United States reported they worked from home for half of the week. This 
number has risen to 3.9 million by 2015, and it has continued to rise since then.  
 
Technology and Modern Technologies in Online Work 
According to Howley (2020), technology has a significant influence on online work. Almost any 
business activity may now be aided by an application, software, or platform, whether it's to support 
remote employee collaboration, improve customer satisfaction, strengthen corporate culture, 
increase revenue, or reduce costly inefficiency. If you aren’t taking advantage of the benefits of 
technology, your business can quickly become stagnant or even worse, fall behind the competition.  
 

Research Methodology 
Research Design and Research Methods 
The research design defines the criteria for the project.  It defines exactly what will be included 
and what will not be included. It also defines the criteria by which the researcher evaluates the 
results and draws conclusions. The reliability and validity of a study depends on how the data were 
collected, measured, analyzed and interpreted. Therefore, both qualitative and quantitative data 
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will be used in this research, as they are appropriate research methods for the subject of the study, 
and thus successfully complete them. 
  
Population of the Study 
The population of the project participants are PDO staff which consists of managers and staff of 
the Accounting and Finance Department who are familiar with the financial issues of the market 
and who are responsible for the company’s cost and revenue calculations. The total population of 
the accounting department is 120.   
 
Sampling Technique and Sample Size 
Financial officials and accountants are the population  of the study. The target employee population 
is 120 this means that 49 or more measurements / surveys are required to obtain a 95% confidence 
level and that the true value is within 10% of the measured value surveyed. In this study, the 
researcher applies the random technique for choosing the sample group.  

 
DATA ANALYSIS 

 
Do you agree that online work is better than the usual work? 

Table 1: Working online and normal work 
Options  Responses Percentage 

Strongly disagree 4 7.4% 

Disagree 10 18.5% 

Neutral 20 37% 

Agree 10 18.5% 
Strongly agree 10 18.5% 

In general, employees are neutral between remote work and regular work. This is because the 
employees in the accounting department at Petroleum Development Oman do not differentiate 
their work except it is the usual work, which is to come to the workplace or work remotely. Work 
from any location and at any time. Employees will now operate from about anywhere at any time 
of day. The traditional working day of 9 to 5 is no longer valid. You'd be in control of your own 
timetable and maybe more effective as a result. Working from home and the versatility it provides 
could be a good fit for the worker. Worker can do errands, drive the kids, attend school or sporting 
events, and so forth, as long as  they finished the job and met any deadlines. Working remotely 
helps one to focus on the task at hand without being distracted by workplace gossip. They have 
the time to get into the zone and focus on finishing the task. (Soroui, 2021) 

 
4.2.2Are the operating costs of the company affected when switching to online work policy? 

Table 2: Operating costs when switching to online work 
Options  Responses Percentage 

Yes  42 77.8% 

No  12 22.2% 
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A remote work policy is an important component of a successful contingency plan for ensuring 
organizational stability, efficiency, and job security. It is written in accordance with relevant 
national laws and rules, collective bargaining agreements, and the company's policies or terms and 
conditions of employment, and is subject to change in relation to emerging directives and 
requirements. (Berendt, 2018) 

 
4.2.3 Do you agree that technology and modern technologies have helped the transition to 
online work? 

Table3: Technology 
Options  Responses Percentage 

Strongly disagree 7 13% 

Disagree 0 0% 

Neutral 11 20.4% 

Agree 21 38.9% 
Strongly agree 15 27.8% 

 
Online work represents a necessary choice in these years to avoid stopping work in the company 
and through responses that technology represents a major role in the company’s taking a remote 
work policy through cloud services, communications, artificial intelligence technologies, visual 
communication software, file-sharing platforms and virtual private networks. Technology has a 
significant influence on online work. Almost any business activity may now be aided by an 
application, software, or platform, whether it's to support remote employee collaboration, improve 
customer satisfaction, strengthen corporate culture, increase revenue, or reduce costly inefficiency. 
If you aren’t taking advantage of the benefits of technology, your business can quickly become 
stagnant or even worse, fall behind the competition. In a world where organizations are rapidly 
investing in new workplace technologies and adopting the latest and greatest business tools, this 
can be incredibly detrimental. Ignoring future workplace trends and being hesitant to integrate 
technology in the office might offer  the rivals a significant edge over your company. This may 
have a detrimental impact on employee morale, income, and give your company a bad image 
among customers. (Howley, 2020) 

 
4.2.4 How do you rate the average operating costs of the company when starting to online 
work? 

Table 4: Average operating costs 
Options  Responses Percentage 

High 13 24.1% 

Medium 35 64.8% 

Low 6 11.1% 

Through the responses of the employees, the researcher concludes that the average operating costs 
when the company switches to remote work is average, meaning that it is neither high nor low, as 
the researcher expects to be low due to the reduction of several costs and obligations . 
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The online work advantages include not only cost savings, but also improved protection by 
minimizing the number of trips to the facility. Decreasing the number of trips to the site will 
increase the operator's efficiency and decreases risk, resulting in a decrease in the prices of the 
services provided. (Mouselli, 2014) 

 
RESEARCH FINDINGS, CONCLUSIONS and RECOMMENDATIONS 

 To evaluate how PDO is adapting to the online work approach.  
Most businesses will rely heavily on advanced technologies such as Fourth Industrial Revolution 
techniques and artificial intelligence in the conduct of their businesses, as most major institutions 
and companies seek to take advantage of these technologies and platforms now, and also after 
"Covid-19," as most major institutions and companies seek to take advantage of these technologies 
and platforms. Working remotely to improve the efficiency of its business, reduce its costs and 
increase its productivity. PDO has depended on innovation, modern technologies such as artificial 
intelligence, evidence analysis, systems development, and cyber security, as well as changes in 
employment contracts, particularly those involving talents from outside the country. As a result, 
competencies will not need to travel to a certain nation to deliver their knowledge; instead, they 
will be able to give services remotely and from anywhere, with flexible work contracts and, most 
importantly, work that is done outside of working hours. Although the transition to remote working 
can be challenging at times, PDO has successfully adapted to this quickly and innovatively and is 
constantly seeking unique and innovative ways and means of remote collaboration.  
 
To identify the operating costs of the company as being affected with the switching to online 
work approach 
Consider how much it costs to hire the people needed to sell and fulfill client orders, as well as 
how much it costs to keep the lights on in the office or factory. Rent and lease payments, office 
supplies, electricity expenditures, bank charges, and staff salary are examples of these sorts of 
costs. Legal and accounting fees, as well as sales and marketing charges, entertainment charges, 
and travel expenditures, may be included in these figures. This information should be organized 
in an accounting system so that reports and financial statements may be generated quickly .The 
researcher reached several conclusions through the previous review and discussion of the results 
of the study because the main problem that led to this research is that the remote work policy helps 
in reducing the operating costs of companies.  
 
To evaluate the impacts of online work approach on operating costs. 
This research seeks to explore the benefits and problems facing PDO's development from the 
remote work policy in affecting operational costs, as remote work is a reality that imposes itself 
after the end of the current crisis, which will ultimately be reflected in the reduction of the 
company's work. Financial burdens, and ultimately it would reduce operational costs. The 
researcher used scientific methods to obtain results and make recommendations for improvements. 
 
To evaluate the effects of online work on financial performance and on changes of operating 
costs. 
Specific financial formulae and ratios are computed as part of a financial performance study, 
which, when compared to historical and industry measurements, give insight into a company's 
financial state and performance. Through the employees’ responses, the company’s financial 
performance is affected when operating costs decrease, as this is positive for the company by 
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exploiting this to cover the company’s financial burden. Moreover, remote work is important at 
the present time. 
 
Recommendations 
 
The researcher recommends the following based on the findings of the study: 
Support online work by providing all employee needs to work from home. For example, providing 
computers and their accessories to all employees, installing company systems in the devices and 
also increasing employee bonuses. Work environment the opportunity to work from home is 
frequently the work environment that provides workers with the most job satisfaction and work-
life balance. If you can't provide your workers the option to work from home, make sure they have 
a pleasant working environment at your office. Modern technology and applications are important 
to support the improvement of online work, so the organizations that care about them should take 
care of them. For example, applications and technologies for working from home allow companies 
to effectively manage various aspects of their business activities, whether in the cloud or from any 
location, as these technologies are characterized by providing a package of communication and 
collaboration applications between team members and enhance productivity. Save data and reports 
from internet problems which are piracy and hacker. As it implements the highest security 
standards and processes to assist in preventing the leaking of any sensitive information received, 
it provides a high degree of security and confidentiality connected to the collection and use of 
personal information to its customers. Databases are also called safe data containers since they 
efficiently save and store data while also helping to safeguard and reorganize it, making them 
indispensable in huge corporations and institutions. It has a large storage capacity that can handle 
a significant amount of data. 
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Abstract 
Concrete is a building material that is made up of fine concrete, coarse aggregate, water, and 
cement. Cement processing, on the other hand, produces a large number of carbon emissions, 
which contribute to global warming and climate change. Geopolymer concrete is an 
environmentally friendly alternative to traditional concrete, which uses fly ash as a binder 
material and GGBS as a fly ash replacement. To start the polymerization process, an alkaline 
activator made of sodium hydroxide and sodium silicate solutions is mixed with the binder 
material. In addition, geopolymer concrete has several advantages over conventional concrete, 
including high compressive strength, thermal resistance, and low cost. The effect of sodium 
hydroxide molarity on the strength properties of geopolymer concrete versus conventional 
concrete is discussed in this paper. The different molarities of NaOH used in the study were 8M, 
10M, 12M, and 14M, and the results showed that the molarity of the mixture is directly 
proportional to compressive strength, so increasing the molarity increases the compressive 
strength of geopolymer concrete and vice versa. In addition, a questionnaire with a few questions 
about the importance of geopolymer concrete was developed. It could be concluded that 
responses say geopolymer concrete has better advantages over normal concrete and molarity 
impacts on strength properties of concrete 
 
Keywords: 
Eco-friendly material, Geopolymer concrete, alkaline solution, Compressive strength, Molarities. 
 
Introduction: 
To construct any structure the first step for a civil engineer is to think of the materials used in 
construction and one of the main materials which are widely used around the world is concrete. 
Concrete is a composite material made of aggregate, water, and cement and it has a lot of 
properties that make it desirable for use in various types of structures as it gives the structure 
stability, strength, durability, and high resistance to fire (PCA 2019). However, cement which is 
an essential ingredient of concrete is tested with a lot of scientists who discovered that is a 
harmful material to the environment as it releases a high amount of CO2 which leads to generates 
a high temperature to the earth and increase global warming as producing cement can provide 
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more than 8% of the global warming (Ramsden 2020). As saving the earth is a general 
responsibility and civil engineers are responsible to decrease the amount of harm and hazard 
that faces the earth by selecting sustainable materials or good alternatives to harmful materials, 
so scientists discovered a good alternative to the normal concrete that contains cement which is 
geopolymer concrete that uses fly ash as an alternative to cement and this fly ash is made of 
burning the coal and it is added in different proportions to decrease the uses of cement in the 
concrete mixture and therefore decrease the amount of CO2 releases (Green spec 2021). Though 
there are various SCM obtained from industrial wastes. Kiran (2016) studied the effects of 
admixing hypo sludge from a paper mill with Portland concrete at different substitution stages. 
The properties of M20 grade concrete were investigated when maintaining an ideal amount of 
hypo sludge, which is the most useful cementitious material as far as everyone knows (SCM). 
Geopolymer concrete is a new type of concrete that is classified as an eco-friendly and 
sustainable material used instead of normal concrete because of its low release of CO2 and its 
several characteristics such as high compressive strength, high workability, durability, and more. 
Geopolymer concrete is comprised of aggregate, water, fly ash, and activator solution which can 
be made of sodium hydroxide and sodium silicate or potassium hydroxide and potassium silicate 
but in this research paper the focus would be on the most common activator which is made of 
sodium hydroxide and sodium silicate, and as it can be used with different molarities so the paper 
aims to study the effect of the different molarities on several properties of geopolymer concrete 
and especially the compressive strength. The objectives of the paper are: 

1.  Comparing the compressive strength of normal concrete and geopolymer concrete using 
different molarities.   

2. Assessing the effect of different molarities on compressive strength of GPC. 
3. Assessing the effect of GGBS on the compressive strength of GPC. 

According to (Budh and Warhade 2014), geopolymer concrete is an advanced technique used to 
decrease the amount of CO2 which is produced from the cement in the normal concrete and this 
amount of gas can lead to huge hazard to atmosphere and environment, so geopolymer concrete 
substituted the cement with fly ash and it contains an activator that made of sodium hydroxide 
and sodium silicate in addition to the basic ingredient which is fine and coarse aggregate. The 
molarity identifies the concentration of sodium hydroxide in the alkaline activator and it can 
affect several characteristics of geopolymer concrete and especially the compressive strength as 
it is one of the important properties that should be provided in the concrete because it can affect 
the performance of the mixture and gives the high strength and quality for the structure which 
is made of. (Madheswaran et al, 2013), the paper agreed that geopolymer concrete would be a 
desirable material that is used widely in several structures not only because it is an eco-friendly 
material, but because of its easiness of mixing design, its durability, workability, less time of 
curing, compressive and tensile strength, so the paper focuses to study the compressive strength 
rates changes which can be achieved with using different molarities of sodium hydroxide. Three 
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mixtures with different molarities were prepared and exposed to a compressive strength test, so 
all the results obtained from the test were analyzed and discussed to identify the suitable 
molarity that can be used to increase the compressive strength of geopolymer concrete to the 
maximum. Besides, the percentage of GGBS added to the mixtures was verified from 50%, 75%, 
and 100%, so the effect of these percentages towards the compressive strength and the 
relationship between the increase of GGBS amount and compressive strength was determined. 
According to (Khanna et. al 2017), the geopolymer concrete replaces the cement with fly ash to 
control the amount of the release of CO2 and its effect on global warming and other 
environmental issues. This research paper targets to show using of another type of activator 
which comprises potassium hydroxide and sodium silicate and the effect of using different 
molarities of it on the compressive strength of geopolymer concrete. Besides different 
temperatures for curing were used to compare results and identify the optimum temperature 
and molarity that provides the highest rate of compressive strength. Kiran, et.al, (2020) studies 
say that geopolymer mortar is a cost-effective, environmentally friendly alternative to traditional 
cement mortar. In their paper, they demonstrated the effectiveness of a single solution in the 
mix. The molarity, sum of sodium hydroxide, and curing time all affect the strength of geopolymer 
mortar. The amount of sodium hydroxide in mortar increases as the molarity rises, increasing 
mortar strength. Kiran et. al. (2020) discussed the effects of different molarities of sodium 
hydroxide on concrete strength are different. The amount of sodium hydroxide increases as 
molarity rises, resulting in a decrease in sodium silicate content. When sodium hydroxide and 
sodium silicate are used to make an alkaline solution, 8 Molarity is used. The amount of sodium 
silicate used, on the other hand, is determined by the amount of sodium hydroxide solution. First, 
320 grams of NaOH (for 8M) pellets are placed in a 1-liter container, mixed with water, and 
thoroughly stirred to make a NaOH solution, before weighing the mixture. Kiran, et.al (2020) 
studied the emphasis and benefits of established with Ground Granulated Blast Furnace Slag 
(GGBS) and flyash as binding materials and alkaline activator combination of sodium hydroxide 
and sodium silicate solution) for M25 grade of concrete. Various specimens are cast in fly ash 
with and without GGBS (10%, 20%, and 30%) with different strength activator ratios (1.5 and 2.5) 
to assess compressive strength, split tensile strength, and ultrasonic pulse velocity test for 7 and 
28 days under ambient curing and oven curing at 60 C for 24 hours to determine compressive 
strength, split tensile strength, and ultrasonic pulse velocity test. According to the findings, 
geopolymer concrete with 30% GGBS replacement and a 1.5 ratio is the best choice. 
 
Methodology: 
According to (Bidwe and Hamane 2015), the first step in implementing the geopolymer mixture 
is the preparation of ingredients with specific proportions. The fine and coarse aggregate was 
prepared and exposed to several tests such as sieve analysis, fineness modulus, and determining 
its specific gravity as the fine aggregate specific gravity was 2.61 and the fineness modulus is 2.76, 
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however, for the coarse aggregate the specific gravity was 2.66 and fineness modulus was 8.14. 
The essential component is the alkaline solution. The preparation of alkaline solution would be 
done three times as three different molarities were used in this experiment, 8M, 10M, and 12M. 
The first step is to identify the weight of NaOH pellets by multiplying the weight of sodium 
hydroxide used which is 40 with the molarity and the results as following: 
 

Molarity Weight of NaOH (grams) 
8 M 320 

10 M 400 
12 M 480 

Table 1: NaOH Pellets weight 
 

In a one-liter jar, 320ml of the jar with NaOH was added, followed by 300ml of water, which was 
mixed, and the rest of the jar was filled with water until the NaOH pellet dissolved. One kg of 
sodium hydroxide was taken and mixed with 2500 kg of sodium silicate to generate the alkaline 
solution, and it was kept in a suitable place for one night, it could generate a high amount of 
heat.90% of fly ash is mixed with 10% of GGBS until it gives single color, which means that it is 
mixed, then the alkaline solution is added, After that, steel molds of 60 mm* 60 mm* 60 mm are 
prepared and mixtures are poured into the molds in two layers, the mixture is compacted 
between each layer to avoid pores and obtain accurate results. All mixtures are kept outside for 
7 days for high-temperature curing. Then the samples are cooled to expose to a compressive 
strength test. 
 
RESULTS AND DISCUSSION: The compressive strength of geopolymer concrete cubes is 
determined using a compressive testing machine after three days and 28 days. As shown in table 
(.3.) the compressive strength results obtained.  

 
 
 

Table.3: test results of the GPC 
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In addition, to compare the Compressive Strength of GPC to the Compressive Strength of 
Normal Concrete, normal concrete cubes were cast, and their strength was tested at 
three and 28 days. The compressive strength results are shown in Table 2. 
 

 
 
 
 
Regarding the results which are obtained from the test of normal Concrete and 
geopolymer Concrete, it is concluded that the rate of the strength of geopolymer 
concrete was higher than the normal Concrete. At the ages of 3 days and 28 days, the 
maximum compressive strength of geopolymer concrete is higher than that of normal 
concrete. This rapid strength gain property allows geopolymer concrete to be used in 
places where a quick and reliable repair is required, such as highways. The quicker a 
highway can be fixed, the better it can be reopened, and traffic flow can be restored. The 
relationship between molarities and compressive was observed from the result, and it 
was obvious that increasing molarities increase the compressive strength of geopolymer 
concrete. 

 

 
 

 

 

Table.4: test results of the normal concrete. 

Fig.1: Compressive Strength of M 20 Grade GPC at 3 and 28 
days of age for various molarities of NaOH Solution. 
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Fig.2: Compressive Strength of M 25 Grade GPC at 3 and 28 
days of age for various molarities of NaOH Solution. 

Fig.3: Compressive Strength of M 30 Grade GPC at 3 and 28 
days of age for various molarities of NaOH Solution. 
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Fig.4: Compressive strength of concrete at the age of three 
days for various grades. 

Fig.5: Compressive strength of the concrete at the age of 28 
days for various grades. 
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Conclusion: 
 

The project's goal is to identify a new technology that is being used around the world, which was 
discovered by scientists and civil engineering experts, as well as others who are concerned about 
the environment and understand the importance of using suitable materials in constructions to 
protect the environment and all of the animals who exist in it. Furthermore, the activated 
solution, also known as the alkaline solution, is an essential component of geopolymer concrete. 
Since this solution affects various properties of geopolymer concrete, especially compressive 
strength, another aim of the project is to determine the relationship between different molarities 
of the alkaline solution and compressive strength. The project's goal was accomplished by using 
a variety of sources to gather published and reliable information, such as articles for the literature 
review and a questionnaire to obtain accurate responses from civil engineering practitioners. The 
following are the key conclusions of the literature review: 

• Geopolymer concrete is more effective than traditional concrete that contains Portland 
cement since it provides more stability, strength, and durability to structures.  

• Geopolymer concrete has many properties, including becoming an environmentally 
friendly material, having easy-to-found components, high thermal insulation, fire 
resistance, and the ability to withstand extreme temperatures. 

• It was apparent from all of the tests that the variation in molarity affects the compressive 
strength of geopolymer concrete proportionally, as increasing the molarity of NaOH in 
the mixture increases the rate of compressive strength. 

• Different molarities affect velocity, as velocity rises as molarity rises in a certain 
combination. 

• A combination of potassium hydroxide and potassium silicate is another solution that can 
be used in geopolymer concrete; however, it gives compressive strength to the concrete, 

Fig.6: GPC Compressive Strength Variation at 28 Days for 
various Grades at various molarities of NaOH Solution. 
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but at a lower level than the solution with sodium hydroxide; however, it is characterized 
by its shorter settling time than the solution with sodium silicate. 

• Different qualities, such as tensile, break, and flexural strengths, may be influenced by 
different concentrations of NaOH, which increases with increasing molarity. 

• Fly ash and GGBS are critical components in the production of geopolymer concrete 
because their reactions increase the concrete's strength while decreasing permeability. 

• The effect of GGBS on compressive strength was investigated, and the findings revealed 
that increasing the ratio of GGBS increases the concrete's compressive strength. 
Furthermore, it was obvious from comparing many journals that the maximum 
compressive strength of 60MPa was achieved using 100 percent GGBS. 

• Based on evidence from many journals, the optimal curing temperature for achieving 
maximal compressive strength is between 70 and 80 degrees Celsius. 
The most important observations from the survey 

• A large number of civil engineers have a strong understanding of geopolymer concrete, 
its importance, and its features, as shown by the fact that a large number of them 
provided reasonable and precise responses. 

• The desire and readiness of Oman's population to consider modern approaches, such as 
using geopolymer concrete, was shown by the majority of responses, who were in favor 
of using geopolymer concrete because of its many advantages for buildings and the 
environment. 
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Abstract 
 
Leukemia is a type of blood cancer that normally originates in the bone marrow. It causes a relatively large number 
of abnormal blood cells to be produced. In a normal, healthy state, blood cells originate in the bone marrow as stem 
cells and later mature to form different types of blood cells (red blood cells, white blood cells, or platelets) and 
transfer to the bloodstream. As for a person suffering from leukemia, his/her bone marrow begins to produce 
abnormal white blood cells that enter the bloodstream and begin to compete against the normal healthy blood cells 
and prevent them from performing their functions properly. This paper aims to detect blood cancer disease 
(Leukemia) at the earliest stage possible through the use of image processing techniques, k-means clustering 
algorithm, and support vector machine (SVM). The process will be further supported by processing tools such as 
MATLAB to ensure the early identification of any leukemia existence, thus enabling early administration of 
appropriate treatment to mitigate possible pestilent outcomes. The detection through using the images is a cheap, 
fast, and safe method as there no need for specialized equipment used for lab testing. 

Keywords: Leukemia identification; image processing; clustering algorithm; SVM 

 

Introduction (Background and Rationale) 
 
Leukemia disease begins in the bone marrow and spreads beyond the control of underdeveloped white blood cells. 
When leukemia occurs, the body will produce many white cells and becomes unable to prevent and fight infection 
and various indications, which can even lead to the death of the person with this malignant disease (Webmd,2020). 
A gene mutation in the DNA of blood-producing cells causes leukemia. The blood cells contain dysfunctional and 
inactive lymphocytes as a result of this mutation. 

The lymphocytes continue to survive and spread, while the normal lymphocytes die. The abnormal lymphocytes 
build up in the blood and some organs, causing problems, and they may push healthy cells out of the bone, 
interfering with the production of normal blood cells, and this may result in a variety of symptoms such as weight 
loss, fever, bleeding, breath shortness, and black skin spots. In addition, according to the symptoms, this disorder 
has four distinct diagnosis stages (Conrad and Jerry, 2020). 

Leukemia is curable if diagnosed and treated early, but detection is a time-consuming operation. This study aims to 
use an automated machine learning to detect blood cancer (leukemia) disease cells, stage, and recoverability using 
image pre-processing techniques, segmentation features extraction, and support vector machine (SVM), which will 
help the doctors and laboratory technicians to examination thousands of patients in a short time and with less 
investigation. 

Problem Statement 
 
The discovery of leukemia can be traced back thousands of years. Scientists have attempted for centuries to come up 
with new and groundbreaking ways to diagnose this disease, and the outcomes were beneficial, although sluggish 
and complicated.  
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Until now, diagnosing leukemia has been a lengthy and difficult procedure for doctors, due to the many blood tests 
that patients must complete for the doctor to examine and interpret the results of the tests, and if the test results are 
unclear, the doctor will order further tests, therefore, detection of this disease is one of the complex tasks of the 
doctor. 

In general to solve the complex process of detecting cancer disease a machines learning can be developed in the 
medical sector using image processing techniques, artificial intelligence, and certain algorithms, to become a useful 
solution for a variety of diseases, such as our proposed project which is an automated machine that can detect the 
blood cancer, and increase the quality and accuracy of detecting this disease, which will lead to detect this disease at 
early stages and save more patients’ lives.   

  

Supporting Literature 
 
Beham and Gurulakshmi (2012) proposed an image processing method that can analyze the medical and MRI 
images to detect the tumor and cancer cells. The proposed method is based on K -means clustering algorithm and 
morphological image processing which enhance the quality and the performance of the system. Medical Image 
segmentation deals with the segmentation of tumors in CT and MR images for improved quality in medical 
diagnosis. 

Karolinska Institute (2017) Defines the microscope image as being more accurate than the 2-dimensional image in 
detecting and diagnosing cancer. The author of this journal article discusses new image processing techniques to 
detect and diagnose cancer cells by transporting tissues and reproducing a three-dimensional picture. 

Kazemi et al (2016) explored automatic algorithms that identify and detect acute methodology leukemia and its 
subtypes. the proposed algorithm involves lots of techniques such as processing the microscope image, color 
segmentation strategy to segment the white blood cells from the blood components, discriminative features to 
extract the texture features from the nucleus, and classified the image by using a support vector machine. the 
proposed algorithm has achieved an acceptable performance of detecting the acute methodology leukemia and its 
subtypes. 

Kumar et al (2020) have computerized a method for cancer detection to minimizing human involvement. The proposed 
method was automated image-based acute leukemia detection systems by using incensement and filtering techniques, 
extract regions using a K-means clustering algorithm. The proposed system has achieved 93% accuracy in the testing 
phase.  

Salem (2014) Segmentation is defined as a lengthy process that necessitates the use of a proper algorithm to achieve 
a successful outcome. The author of this journal article discusses a new scheme for segmenting blood cancer cells 
from a microscope image using the k means clustering algorithm, which was tested and evaluated using a blood 
sample.  

Schmidt (2017) developed software that used a modern algorithm to detect blood, thus improving the effective 
diagnosis of blood cancer since blood vessels are considered to be the key factor in diagnosing blood cancer, this 
software was implemented using endpoint constants techniques, and it was only tested on animal blood samples. 
The developed software is used a new approach to detecting blood cancer that focuses on detecting the blood vessel 
and the blood cancer stage. 

Solomon and Breckon (2011) Mentioned that MATLAB may be used to describe various systematic analyses of 
image processing techniques. The authors have covered a variety of image processing concepts that can be used in 
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MATLAB and addressed the various types of image processing concepts that can be implemented in MATLAB with 
appropriate examples, which were extremely helpful in understanding how to develop and implement the image 
processing technique in MATLAB. 

Methods 
 
The following are the proposed methods for implementing automated blood cancer detection (Leukemia) by using 
microscope images. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. The proposed methods of Leukemia detection. 

Image pre-processing  
The aim of image pre-processing is to enhance and eliminate noise from the input image (Patel and Mishra, 2015), 
so the Filtering noises removal method and edge detection using Sobel mask are used in the proposed work to 
enhancement and improve the input image and aid in fast segmentation of WBCs using the k-means clustering 
algorithm. 

Image Segmentation 
The WBCs structure, which is irregular cells, is located using image segmentation of microscope blood cell images. 
Images are segmented because they are separated into a group of pixels. The K means clustering algorithm is used in 
the proposed work, to aids in the extraction of important characters from microscope images by implementing the 
repeated segmentation scheme, which explores the centroid of each set in the segment and then re-centroid segment 
input cantered on the closest centroid. 
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Feature Extraction  
This is to ensure that the characteristics of WBCs are collected to determine if the cells are blast or regular cells and 
that their three characteristics are taken into account when detecting blood cancer cells by using a thresholding-
based Gray-level Co-occurrence matrix. The extracted features in this stage are:  
 
Geometrical parameters such as radius, eccentricity, perimeter, and concavity are used. 
Statistical parameters such as the gradient matrix and histogram are used. 
Textural parameters of WBCs such as homogeneity, energy, and contrast are used. 
 
Image classification   
The description of good descriptive features that facilitate their classification is needed to get a suitable 
identification of blood cancer cells. Using the Support Vector Machine (SVM), which is based on statistical learning 
theory, the extracted features are analyzed to classify the types of blood cancer cells and to determine the disease 
level, and recoverability. 

Results 
 
The used methodology of implemented machine learning that uses preprocessing techniques, segmentation, feature 
extraction, and classification with a support vector machine to automatically process a microscope image of blood 
cells, and identify blood cancer cells and classify them under a certain stage, are very useful method, as it resulted in 
a clear output that shows the validity of the used method used, and I have discussed these results in the discussion 
section. 

The proposed flowchart is shown the process of the used method in figure 2: 

 

 

 

 

 

 

 

 

 
 

 

Figure 2.  Flowchart of Leukemia detection used methods. 
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Discussion 
 
The discussion here is about the used methods in detail and how it's detecting the results. Here will start the 
detection process by using an infected blood cancer microscope dataset figure 3 (Sharma, 2021). 

 

                     

 

 

 

The first step is to apply the image pre-processing techniques to converting the input image figure 3 to grayscale and 
eliminate the unwanted noises and filtering by using filter noises removal technique figure 4, then edge the 
detections with the Sobel filter, which considers as a type of gradient-based approach and modifies pixels to 
estimate gradients in image directions of figure 4 to get the Sobel gradient image figure 5. 

 

 

                     
 

 

 

The second step is applying the segmentation step, but first, it fills the holes located in figure 5 then it uses the k- 
means clustering algorithm to extract the input image characteristics and locate the WBCs, which are the abnormal 
cells. The outcome of the segmentation is transformed into a binary form to evaluate the segmentation scheme in 
figure 7. 

 
 

 

 

  

 Figure 3. Infected Blood  
Cancer Microscope Image. 

 

Figure 4. Filtered Image. 

 

Figure 5. Sobel Gradient Image. 

 

  

Figure 6. Hole Filled Image.  
 

Figure 7. Binary Detected Cells Image. 

 

Figure 8. Detected Blood Cancer Cells Image. 
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The third step is to extract the features of WBCs to ensure and verify whether the extracted features are normal or 
not, this process is done by using the Thresholding Based Grayscale Level CO Occurrence Matrix. The feature 
extraction stage extracts the geometrical, statistical, and textural features, and then the classification process is 
started by using a Support Vector Machine (SVM), by train a microscope dataset in MATLAB (BMC Medical 
Genomic, 2021) that contains different means such as connectivity and area means, and the data set is randomly 
divided into train and test to determine if the segmentation's output cells are malignant or not. 

The classification is done in the SVM by loading the dataset and using the kernel function to classify the cells, and 
then the SVM will evaluate the output of the cells based on the testing data. 

As showing in figure 8 the blood cancer cells have been detected successfully and marked as a red color, so 
according to the detected damaged cells the blood cancer is in the second level and it can be recoverable because the 
percentage of the damaged cells are 26% so it’s less than 50%. 

The machine learning has been trained and tested by using an infected blood cancer microscope data set 
(Sharma,2021), the result was so satisfactory because the correct prediction was 980 images from 1000, images so it 
provides more accuracy of the blood cancer detection around 96% figure 9. 

 

 

 

 

 

 

 

Conclusion 
 
This paper has proposed an automated machine learning that can detect blood cancer cells, cancer stage, percentages 
damaged cells, and cell recoverability from a microscope image using the MATLAB tool to reduce detection time 
and improve accuracy over the manual approach, the use of this method will enhance the traditional process of 
detection the blood cancer with the less human investigation and better accuracy around 96%. 

The use of the proposed method has the potential to save many lives by identifying this disease in its earliest stages 
when it is easier to recover and helps the laboratory technicians and doctors to detect blood cancer (Leukemia) at 
early stages without the need for complex and costly blood test thus reducing the patent’s expenses and increase the 
medical field in Sultanate of Oman. 

Limitations 
 
The validity of the research and result and its applicability are based on the scope, but it was difficult to use an 
external application with the MATLAB codes, so instead of that, the MATLAB GUI is used to implement the 
project GUI. 
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Figure 9. Training and Testing Accuracy. 
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Abstract  
All of us face dental issues in our day to day lives. Booking an appointment with the dentist can be a cumbersome task as 
first you have to search for a nearest dentist that provides the needed services and then find a free slot with them to book. 
In today’s COVID -19 pandemic, physically going to the dentists and making the bookings, or waiting for your turn to 
come might not be preferred. Hence this research work will address the following gaps with the existing applications in 
the same domain. Firstly, there are many Dental clinics spread across the Sultanate of Oman. This application will bring 
all the dental clinics under one umbrella. Secondly, most of the clinics are till date recording bookings manually, leading 
to human errors in the booking details and other inaccuracies. Thirdly, unawareness about the nearby clinics may lead to 
a long waiting time, travelling to far off clinics will not be feasible every time. Fourthly, the clinics might face a lot of 
pressure in serving the patients due to COVID-19 restrictions and guidelines and reaching out to the patients through 
advertisements. Lastly, the patients might forget their appointments, or the doctor might be busy and unavailable due to 
emergency cases etc., thereby leading to wastage of resources and time in the clinic. Book Your Dentist comes to help! 
This real-time, mobile scheduling platform will bridge the gap between the patients and the dental clinics, thereby being 
an economical resort for advertising their services as well as identifying the potential patients. This application will enable 
scheduling anywhere and anytime. The work aspires to develop and design app for organization of appointments in dental 
clinics using mobile applications targeting the needs of both dental clinics and patients. The basic features of the application 
are to provide an easy and smooth integrated application in dental clinics that is characterized by the doctor's choice, and 
introducing information about diseases already suffering, presentation of services, and provides an integrated advertising 
platform, and a platform to capture user comments. The questionnaire is used to review opinions about the application of 
appointment booking in the clinics. The technology for developing a booking appointments app in dental clinics is Android 
Studio and link with Firebase to store data.  

Keywords –Smart health care, Mobile application, dental services, dentist. 

 

Introduction 
Dental clinics are an integral part of human medicine. It was established for the purpose of examination, diagnosis and 
study of diseases related to the mouth, jaws, face, teeth, nerves and tissues associated with them.  
Dental clinics in the Sultanate of Oman have expanded greatly. The establishment of dental clinics requires permission 
from the competent government agencies. According to what was decided in the Royal Decree (8/80) February 12, 1980. 
The application of "Smart Booking" to create it, there are many goals and motives, due to the great expansion of the spread 
of dental clinics in the Sultanate of Oman, and there is no application that includes all dental clinics in one place. Most 
clinics have a web page system or a manual reservation system. The application will include dental clinics in one place, 
according to the governorate. This will facilitate access to dental clinics, which results in benefits for patients and dental 
clinics. Where it meets all the interests of dental clinics and their patients: Choose the right clinic, Book appointments, 
Schedule appointments, publish ads, add comments and Offer services. The application aims to facilitate and make the 
process of booking appointments and managing them ideally smoother and more flexible, to avoid any pressure faced by 
dental clinics in increasing patients and so on, and it also contributes to managing the time the patient spends waiting to 
meet the dentist. also, through which services are presented Provided by dental clinics and a platform in which 
advertisements and comments about the application and clinics are published. It also encourages dental clinics to provide 
appropriate services to all clients. It will be ideal and modern to keep pace with modern developments in society and to 
avoid the use of papers and the accumulation of data and so on.  
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 Methodology: 
The current work uses a combination of both the quantitative and qualitative methods to get the data for the related work. 
Online questionnaire was used for the quantitative analysis to analyze the problem and frame the objectives.  The qualitative 
research was used for the literature review related to the technology in this domain and to identify the gaps in the existing 
work of similar area. 
 

Literature Review 
The presence of applications for booking appointments in dental clinics has become very important for what is happening 
nowadays about the spread of Covid 19 disease. Emily Esposito defines reservation apps as "are business tools that allow 
clients to book, reschedule, and cancel appointments through a web interface." This is evident from this that the existence 
of applications and reservation systems facilitate the customers' access to the institution and manage their appointments in 
an integrated and ideal manner. The world has significantly developed in the field of smart phone applications that make 
it easier for people to have the requirements of daily life. It is often used in establishments that provide services to the 
customer. Remote services also appeared significantly during the period of the spread of COVID 19 virus. Where a group 
of reservation systems and applications appeared at the present time, some of them are shown below:  

Square Appointments application: The solution to business management and its difficulty lies in the Square 
Appointments app as published in Capterra. It is suitable for organizations that work in different fields as they manage the 
time for preparing and organizing the business .It is a free website in which sales are organized, scheduled and payment 
management to make it easier for customers to complete all their work in record time. It is considered a general application 
that can be used in different places such as barbershops, salons, health services and others. Despite the functionality 
provided by the application, it suffers from technical problems that lead people to distrust it because it appears 
unprofessional. One of the most prominent technical problems is that the appointment that was booked by the clients does 
not reach the institution correctly, which leads to effects such as accumulating data, overlapping appointments in some of 
them, or losing the entire appointment This increases the responsibility of the application administrators as they reschedule, 
arrange and organize the appointments well and this consumes an amount of time.  

GP system appointments and booking: A specific system for GP clinics, where you work on scheduling and arranging 
appointment reservations with his doctor. As mentioned on the nhs.uk website. The system contributes to managing patient 
data and managing their appointments. Reservations are made in the system by calling supervisors or visiting clinics; and 
talking with employees to book an appointment. Among the services provided by the system are urgent appointment 
requests, consultations, frequent medical prescriptions, and treatment for children. Despite the features it provides, it 
suffers from technical problems that make it unprofessional, frustrating and complicated for the user, as users of a system 
have difficulty understanding the system and the requirements that must be completed, which leads to a negative reflection 
and wasting time in vain, and the appointment that the patient took may conflict with another appointment In another clinic  

TabeebOman app: It is a platform that includes doctors in the Sultanate of Oman. It contains a different health centers, 
such as clinics, hospitals, etc., along with the services it provides as published in TabeebOman website. Where the platform 
works according to the specialty of a doctor and the region in which he/she is located. One of the technical problems that 
the platform suffers from a permanent failure and does not work with high efficiency and also requires the user to restart 
the platform how many times to work well a little, resulting in damage to some devices. The platform also suffers from an 
inability to store user and doctor data, which leads to data accumulation and scheduling conflicts. 

The Bookafy application : It is an application used to book and schedule appointments on the platform. Set up a 
reservation for a user's presentation on the Internet. as published in downdetector.com. An application mostly used in 
organizations that provide external calls and meetings over the Internet as well as has alerts and reminders notifications. 
Despite the features that the application possesses, users may suffer from technical problems that make the application 
unprofessional and unsafe. One of the technical problems that the application suffers from is that the users' data does not 
have privacy, and any user can see the appointments of others. The application does not provide data to communicate with 
people or the institution. The lack of a direct response between the clients and the establishment, and it requires 
rescheduling of the appointment by paying large sums of money  
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Reservation application: Emily Esposito published in a scientific article about the programs, and she explained during 
her article that appointment booking and scheduling programs are the best. She also explained that the applications are a 
means by which the appointment of the client in the institution is determined. app helps in managing the business better 
and remotely. It can be modified and deleted easily and more flexibly to avoid any congestion that hinders the workflow 
and causes the spread of disease. (Esposito, E., 2020).  

Appointment management: Dixie Thamrin has published in one of his scientific articles about managing appointments 
through smartphone applications, saying app is "integrated with a customer journey management system". Through the 
study, it becomes clear to me that managing appointments via the Internet is an important matter in our time to manage 
appointments in an integrated manner and with greater ease. This will also contribute to the establishment of new clients. 
Also, having applications will encourage establishments to keep pace with community developments and strive to provide 
the best services (Chung, L., & do Prado Leite, J. C. S. 2009).  

Create applications appointments: Applications are essential and important at the present time, as the world is witnessing 
a great expansion in the field of programming. Accordingly, the project will be created by using the IOS operating system, 
which is used in Android systems. It is an application dedicated to meeting the needs of dental clinics and patients, and 
this is done through easy online appointment booking. The IOS operating system is the easiest to use for initial 
programmers, and for linking the application to a database file. Designing and creating smart phones app as published in 
one of its scientific articles is" The stage where you iteratively implement any remaining features and prepare for 
deployment." From this it becomes clear to me that smart phone programming needs time and multiple stages and it is 
desirable for it to have a well thought out plan. Implementation is always the important stage on which the work is based, 
following the designs and studies prepared for implementation in advance. Applications differ in the languages used to 
implement them, there are many of them are Java, C ++, Python, etc. Frank Ableson, Android Studio is "a mobile phone 
platform," From that the program is considered as an area for building and developing the application (Ableson, F., 2018)  

Problem definition  
The lack of an integrated platform that collects dental clinics in one place, which results in severe consequences such as 
wasting time and increasing effort in searching for a suitable clinic, manually booking appointments, as a result of which 
data is duplicated and accumulated or lost, resulting in excessive crowding in the clinic. Also, most clinics suffer from the 
lack of an ideal way to publish ads, which leads to the use of simple means such as publishing and printing papers. There 
is also no way to remind patients of their appointments, this results in the appointment being canceled or postponed. 
Reception staff do not ask about chronic diseases, which sometimes leads to coma, and so on.  

Data collection  
Questionnaire:  
 It is a tool used to study a specific topic by preparing a series of questions that are published to a target group and collecting 
the answers to take a realistic study based on the experiences of individuals. The questionnaire is part of the survey.  Below 
appears a series of questions used in the "smart booking" application to collect realistic facts from individuals and the 
extent of their desire for an application such as this:  
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Figure 1 Q1 Results     Figure 2  Q2 Results 

 

The above figure 1 shows the extent of the support of individuals in booking the appointment in the dental clinic through 
an application. This shows that manual booking leads to a long wait. Also, I did not find any objection to the idea during 
the survey and data analysis process. In short, the idea of booking appointments is desirable. The above figure 2 shows the 
best way for individuals to book appointments. The chart shows that the method is recommended for individuals during a 
visit to the dentist. As it appears that the percentage of individuals who prefer to book an appointment in the dental clinic 
that was visited is 70%. While other people prefer a surprise visit by 30%. In short, prebooking in dental clinics is an 
interesting matter to avoid losing the time the patient spends looking for an interview with the dentist.   

  
 
Figure 3 Q3 Results      Figure 4 Open ended question 

The above figure 3 shows the difficulties that the patient faces in getting to know the services and discounts offered by 
dental clinics. The chart above shows that individuals do not have complete knowledge about services and discounts in 
dental clinics at a rate of 62.50%. While others do not have any difficulty knowing the services and discounts offered by 
dental clinics, at a rate of 37.50. In short, based on the results, knowledge about dental clinics and discounts is almost lost, 
as there is no ideal way to spread ads. From the suggestions that were included in the results, there should be a dedicated 
area for the patient to book an appointment easily, an application must work throughout the day without any delay or 
obstruction to storing data, the application must have privacy to avoid any access to others' files by unauthorized persons, 
it must To provide a domain application for advertisements and to publish discounts offers, it must store an easy-to-use 
and uncomplicated application and set up a method in the event of an emergency situation.  
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Block Diagram  

 
Figure 5 Block Diagram 

Entity relationship diagram (ERD  

 
Figure 5 Entity Relationship Diagram 
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Context Diagram 

 
Figure 7  Context Diagram 

Data flow diagram (DFD) level 1  

 
Figure 8 Data Flow Diagram 
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Illustrating the design Use case diagram  

 
Figure 9 Use case Diagram  

Conclusion:  
 In conclusion, it is expected that the application will be an integrated platform for dental clinics in the Sultanate of Oman 
and serve all residents and citizens. It will facilitate the process of booking appointments, posting advertisements and 
comments, viewing services, and more. It is also an opportunity and encourages dental clinics to provide better services at 
reasonable prices. It is recommended for deployment to make the facilities better for dental patients, in-line with the smart 
health initiative of the Sultanate of Oman. 
 

Acknowledgement:  
 We express our gratitude and thanks to Middle East College and the Department of Computing, for giving us this 
opportunity of presenting our work. We also express our gratitude and thanks to our families, who encouraged us to 
complete the project.  

References:  
1. Omandentalcollege.org. 2020. Omandentalcollege.Org – Oman Dental College. [online] Available at:  
2. https://www.omandentalcollege.org/  [Accessed 13 November 2020].  

 
3. McGrath, S. K., & Whitty, S. J. (2017). Stakeholder defined. International Journal of Managing Projects in 

Business. [Accessed 14 November 2020].  
 

4. Courses.lumenlearning.com. 2020. Business Stakeholders | Introduction To Business. [online] Available at: 
https://courses.lumenlearning.com/suny-wmopen-introbusiness/chapter/businessstakeholders-2/  [Accessed 14 
November 2020].  

 
5. 2020. [online] Available at: https://pioneers-solutions.com/blog-Smart-Dental-Clinic-Management-System  

[Accessed 14 November 2020].  

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 7

https://www.omandentalcollege.org/
https://www.omandentalcollege.org/
https://courses.lumenlearning.com/suny-wmopen-introbusiness/chapter/business-stakeholders-2/
https://courses.lumenlearning.com/suny-wmopen-introbusiness/chapter/business-stakeholders-2/
https://courses.lumenlearning.com/suny-wmopen-introbusiness/chapter/business-stakeholders-2/
https://courses.lumenlearning.com/suny-wmopen-introbusiness/chapter/business-stakeholders-2/
https://courses.lumenlearning.com/suny-wmopen-introbusiness/chapter/business-stakeholders-2/
https://courses.lumenlearning.com/suny-wmopen-introbusiness/chapter/business-stakeholders-2/
https://courses.lumenlearning.com/suny-wmopen-introbusiness/chapter/business-stakeholders-2/
https://courses.lumenlearning.com/suny-wmopen-introbusiness/chapter/business-stakeholders-2/
https://courses.lumenlearning.com/suny-wmopen-introbusiness/chapter/business-stakeholders-2/
https://pioneers-solutions.com/blog-Smart-Dental-Clinic-Management-System
https://pioneers-solutions.com/blog-Smart-Dental-Clinic-Management-System
https://pioneers-solutions.com/blog-Smart-Dental-Clinic-Management-System
https://pioneers-solutions.com/blog-Smart-Dental-Clinic-Management-System
https://pioneers-solutions.com/blog-Smart-Dental-Clinic-Management-System
https://pioneers-solutions.com/blog-Smart-Dental-Clinic-Management-System
https://pioneers-solutions.com/blog-Smart-Dental-Clinic-Management-System
https://pioneers-solutions.com/blog-Smart-Dental-Clinic-Management-System
https://pioneers-solutions.com/blog-Smart-Dental-Clinic-Management-System
https://pioneers-solutions.com/blog-Smart-Dental-Clinic-Management-System
https://pioneers-solutions.com/blog-Smart-Dental-Clinic-Management-System
https://pioneers-solutions.com/blog-Smart-Dental-Clinic-Management-System
https://pioneers-solutions.com/blog-Smart-Dental-Clinic-Management-System
https://pioneers-solutions.com/blog-Smart-Dental-Clinic-Management-System


6. Esposito, E., (2020). The Best Appointment Scheduling Apps | Zapier. [online] Zapier.com. Available at: 
https://zapier.com/blog/best-appointment-scheduling-apps/  [Accessed 7 December 2020].  

7. Capterra.com. (2020). Square Appointments Reviews And Pricing - 2020. [online] Available at: 
https://www.capterra.com/p/183268/Square-Appointments/  [Accessed 7 December 2020].  

8. PocketSuite. (2020). Frustrations With Square Appointments | Pocketsuite. [online] Available at: 
https://pocketsuite.io/frustrations-with-square-appointments/  [Accessed 7 December 2020].  

9. nhs.uk. 2020. GP Appointments And Bookings. [online] Available at: https://www.nhs.uk/nhsservices/gps/gp-
appointments-and-bookings/  [Accessed 8 December 2020].  

10. Smith, N., 2019. [online] Southwarkccg.nhs.uk. Available at: 
https://www.southwarkccg.nhs.uk/getinvolved/Shaping-services/improving-quality-in-general- 

11. practice/Documents/HWS%20and%20CCG%20%20-
%20GP%20appointment%20systems%20%20presentation.pdf  [Accessed 9 December 2020].  

12. En.wikipedia.org. 2020. Feasibility Study. [online] Available at: 
https://en.wikipedia.org/wiki/Feasibility_study#Technical_feasibility  [Accessed 9 December 2020].  

13. The Balance Careers. 2020. How To Write A Professional Technical Feasibility Study. [online] Available at: 
https://www.thebalancecareers.com/writing-technical-feasibility-study-3515778  [Accessed 9 December 2020].  

14. Mindtools.com. 2020. SWOT Analysis: – How To Develop A Strategy For Success. [online] Available at:  
15. https://www.mindtools.com/pages/article/newTMC_05.htm  [Accessed 9 December 2020].  
16. Shameem, A., 2020. What Is Operational Feasibility In Software Engineering?. [online] Askinglot.com. 

Available at: https://askinglot.com/what-is-operational-feasibility-in-software-engineering  [Accessed 10 
December 2020].  

17. College of Business Administration. 2020. Step 6: Economic Feasibility. [online] Available at:  
18. https://www.unomaha.edu/nebraska-business-development-center/technologycommercialization/goldsmith-

technology/step-6.php  [Accessed 10 December 2020].  
19. Investopedia. 2020. How Cost-Benefit Analysis Process Is Performed. [online] Available at: 

https://www.investopedia.com/terms/c/cost-benefitanalysis.asp  [Accessed 10 December 2020].  
20. Ppp-certification.com. 2020. 14 Assessing Social Feasibility | The APMG Public-Private Partnerships 

Certification Program. [online] Available at: https://ppp-certification.com/ppp-certification-guide/14assessing-
social-feasibility  [Accessed 10 December 2020].  

21. TabeebOman. 2020. Tabeeb Oman - Online Medical Appointments In Oman - About Us. [online] Available at: 
https://www.tabeeboman.com/aboutus/  [Accessed 11 December 2020].  

22. App Problems & Solutions. 2020. Tabeeb Oman Crashes - What To Do? Tips & Solutions - App Problems & 
Solutions. [online] Available at: https://probleme.app/en/tabeeb-oman-crashes/  [Accessed 11 December 2020].  

23. GetApp. 2020. Bookafy. [online] Available at: https://www.getapp.co.uk/software/101937/bookafy  [Accessed 
11 December 2020].  

24. downdetector.com. 2020. Booking.Com Down? Current Outages And Problems. [online] Available at: 
https://downdetector.com/status/booking-com/  [Accessed 11 December 2020].  

25. GetApp. 2020. Fresha. [online] Available at: https://www.getapp.co.uk/software/104219/shedul  [Accessed 11 
December 2020].  

26. Esposito, E., (2020). The Best Appointment Scheduling Apps | Zapier. [online] Zapier.com.         Available at: 
https://zapier.com/blog/best-appointment-scheduling-apps/  [Accessed 3 December 2020].  

27. Hart, M.,( 2020). The Best 18 Appointment Scheduling Apps And Booking Software. [online] Blog.hubspot.com. 
Available at: https://blog.hubspot.com/sales/best-scheduling-app  [Accessed 3 December 2020].  

28. Chung, L., & do Prado Leite, J. C. S. (2009). On non-functional requirements in software engineering. In 
Conceptual modeling: Foundations and applications (pp. 363-379). Springer, Berlin, Heidelberg.  

29. En.wikipedia.org. 2020. IOS. [online] Available at: https://en.wikipedia.org/wiki/IOS  [Accessed 11 December 
2020].  

30. Ableson, F., (2018). Introduction To Android Development. [online] IBM Developer. Available at:  
https://developer.ibm.com/technologies/mobile/articles/os-android-devel/  [Accessed 3 December 2020].   

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 8

https://zapier.com/blog/best-appointment-scheduling-apps/
https://zapier.com/blog/best-appointment-scheduling-apps/
https://zapier.com/blog/best-appointment-scheduling-apps/
https://zapier.com/blog/best-appointment-scheduling-apps/
https://zapier.com/blog/best-appointment-scheduling-apps/
https://zapier.com/blog/best-appointment-scheduling-apps/
https://zapier.com/blog/best-appointment-scheduling-apps/
https://zapier.com/blog/best-appointment-scheduling-apps/
https://www.capterra.com/p/183268/Square-Appointments/
https://www.capterra.com/p/183268/Square-Appointments/
https://www.capterra.com/p/183268/Square-Appointments/
https://www.capterra.com/p/183268/Square-Appointments/
https://pocketsuite.io/frustrations-with-square-appointments/
https://pocketsuite.io/frustrations-with-square-appointments/
https://pocketsuite.io/frustrations-with-square-appointments/
https://pocketsuite.io/frustrations-with-square-appointments/
https://pocketsuite.io/frustrations-with-square-appointments/
https://pocketsuite.io/frustrations-with-square-appointments/
https://pocketsuite.io/frustrations-with-square-appointments/
https://pocketsuite.io/frustrations-with-square-appointments/
https://www.nhs.uk/nhs-services/gps/gp-appointments-and-bookings/
https://www.nhs.uk/nhs-services/gps/gp-appointments-and-bookings/
https://www.nhs.uk/nhs-services/gps/gp-appointments-and-bookings/
https://www.nhs.uk/nhs-services/gps/gp-appointments-and-bookings/
https://www.nhs.uk/nhs-services/gps/gp-appointments-and-bookings/
https://www.nhs.uk/nhs-services/gps/gp-appointments-and-bookings/
https://www.nhs.uk/nhs-services/gps/gp-appointments-and-bookings/
https://www.nhs.uk/nhs-services/gps/gp-appointments-and-bookings/
https://www.nhs.uk/nhs-services/gps/gp-appointments-and-bookings/
https://www.nhs.uk/nhs-services/gps/gp-appointments-and-bookings/
https://www.southwarkccg.nhs.uk/get-involved/Shaping-services/improving-quality-in-general-practice/Documents/HWS%20and%20CCG%20%20-%20GP%20appointment%20systems%20-%20presentation.pdf
https://www.southwarkccg.nhs.uk/get-involved/Shaping-services/improving-quality-in-general-practice/Documents/HWS%20and%20CCG%20%20-%20GP%20appointment%20systems%20-%20presentation.pdf
https://www.southwarkccg.nhs.uk/get-involved/Shaping-services/improving-quality-in-general-practice/Documents/HWS%20and%20CCG%20%20-%20GP%20appointment%20systems%20-%20presentation.pdf
https://www.southwarkccg.nhs.uk/get-involved/Shaping-services/improving-quality-in-general-practice/Documents/HWS%20and%20CCG%20%20-%20GP%20appointment%20systems%20-%20presentation.pdf
https://www.southwarkccg.nhs.uk/get-involved/Shaping-services/improving-quality-in-general-practice/Documents/HWS%20and%20CCG%20%20-%20GP%20appointment%20systems%20-%20presentation.pdf
https://www.southwarkccg.nhs.uk/get-involved/Shaping-services/improving-quality-in-general-practice/Documents/HWS%20and%20CCG%20%20-%20GP%20appointment%20systems%20-%20presentation.pdf
https://www.southwarkccg.nhs.uk/get-involved/Shaping-services/improving-quality-in-general-practice/Documents/HWS%20and%20CCG%20%20-%20GP%20appointment%20systems%20-%20presentation.pdf
https://www.southwarkccg.nhs.uk/get-involved/Shaping-services/improving-quality-in-general-practice/Documents/HWS%20and%20CCG%20%20-%20GP%20appointment%20systems%20-%20presentation.pdf
https://www.southwarkccg.nhs.uk/get-involved/Shaping-services/improving-quality-in-general-practice/Documents/HWS%20and%20CCG%20%20-%20GP%20appointment%20systems%20-%20presentation.pdf
https://www.southwarkccg.nhs.uk/get-involved/Shaping-services/improving-quality-in-general-practice/Documents/HWS%20and%20CCG%20%20-%20GP%20appointment%20systems%20-%20presentation.pdf
https://www.southwarkccg.nhs.uk/get-involved/Shaping-services/improving-quality-in-general-practice/Documents/HWS%20and%20CCG%20%20-%20GP%20appointment%20systems%20-%20presentation.pdf
https://www.southwarkccg.nhs.uk/get-involved/Shaping-services/improving-quality-in-general-practice/Documents/HWS%20and%20CCG%20%20-%20GP%20appointment%20systems%20-%20presentation.pdf
https://www.southwarkccg.nhs.uk/get-involved/Shaping-services/improving-quality-in-general-practice/Documents/HWS%20and%20CCG%20%20-%20GP%20appointment%20systems%20-%20presentation.pdf
https://www.southwarkccg.nhs.uk/get-involved/Shaping-services/improving-quality-in-general-practice/Documents/HWS%20and%20CCG%20%20-%20GP%20appointment%20systems%20-%20presentation.pdf
https://www.southwarkccg.nhs.uk/get-involved/Shaping-services/improving-quality-in-general-practice/Documents/HWS%20and%20CCG%20%20-%20GP%20appointment%20systems%20-%20presentation.pdf
https://www.southwarkccg.nhs.uk/get-involved/Shaping-services/improving-quality-in-general-practice/Documents/HWS%20and%20CCG%20%20-%20GP%20appointment%20systems%20-%20presentation.pdf
https://www.southwarkccg.nhs.uk/get-involved/Shaping-services/improving-quality-in-general-practice/Documents/HWS%20and%20CCG%20%20-%20GP%20appointment%20systems%20-%20presentation.pdf
https://en.wikipedia.org/wiki/Feasibility_study#Technical_feasibility
https://en.wikipedia.org/wiki/Feasibility_study#Technical_feasibility
https://www.thebalancecareers.com/writing-technical-feasibility-study-3515778
https://www.thebalancecareers.com/writing-technical-feasibility-study-3515778
https://www.thebalancecareers.com/writing-technical-feasibility-study-3515778
https://www.thebalancecareers.com/writing-technical-feasibility-study-3515778
https://www.thebalancecareers.com/writing-technical-feasibility-study-3515778
https://www.thebalancecareers.com/writing-technical-feasibility-study-3515778
https://www.thebalancecareers.com/writing-technical-feasibility-study-3515778
https://www.thebalancecareers.com/writing-technical-feasibility-study-3515778
https://www.thebalancecareers.com/writing-technical-feasibility-study-3515778
https://www.thebalancecareers.com/writing-technical-feasibility-study-3515778
https://www.mindtools.com/pages/article/newTMC_05.htm
https://www.mindtools.com/pages/article/newTMC_05.htm
https://askinglot.com/what-is-operational-feasibility-in-software-engineering
https://askinglot.com/what-is-operational-feasibility-in-software-engineering
https://askinglot.com/what-is-operational-feasibility-in-software-engineering
https://askinglot.com/what-is-operational-feasibility-in-software-engineering
https://askinglot.com/what-is-operational-feasibility-in-software-engineering
https://askinglot.com/what-is-operational-feasibility-in-software-engineering
https://askinglot.com/what-is-operational-feasibility-in-software-engineering
https://askinglot.com/what-is-operational-feasibility-in-software-engineering
https://askinglot.com/what-is-operational-feasibility-in-software-engineering
https://askinglot.com/what-is-operational-feasibility-in-software-engineering
https://askinglot.com/what-is-operational-feasibility-in-software-engineering
https://askinglot.com/what-is-operational-feasibility-in-software-engineering
https://askinglot.com/what-is-operational-feasibility-in-software-engineering
https://askinglot.com/what-is-operational-feasibility-in-software-engineering
https://www.unomaha.edu/nebraska-business-development-center/technology-commercialization/goldsmith-technology/step-6.php
https://www.unomaha.edu/nebraska-business-development-center/technology-commercialization/goldsmith-technology/step-6.php
https://www.unomaha.edu/nebraska-business-development-center/technology-commercialization/goldsmith-technology/step-6.php
https://www.unomaha.edu/nebraska-business-development-center/technology-commercialization/goldsmith-technology/step-6.php
https://www.unomaha.edu/nebraska-business-development-center/technology-commercialization/goldsmith-technology/step-6.php
https://www.unomaha.edu/nebraska-business-development-center/technology-commercialization/goldsmith-technology/step-6.php
https://www.unomaha.edu/nebraska-business-development-center/technology-commercialization/goldsmith-technology/step-6.php
https://www.unomaha.edu/nebraska-business-development-center/technology-commercialization/goldsmith-technology/step-6.php
https://www.unomaha.edu/nebraska-business-development-center/technology-commercialization/goldsmith-technology/step-6.php
https://www.unomaha.edu/nebraska-business-development-center/technology-commercialization/goldsmith-technology/step-6.php
https://www.unomaha.edu/nebraska-business-development-center/technology-commercialization/goldsmith-technology/step-6.php
https://www.unomaha.edu/nebraska-business-development-center/technology-commercialization/goldsmith-technology/step-6.php
https://www.unomaha.edu/nebraska-business-development-center/technology-commercialization/goldsmith-technology/step-6.php
https://www.unomaha.edu/nebraska-business-development-center/technology-commercialization/goldsmith-technology/step-6.php
https://www.investopedia.com/terms/c/cost-benefitanalysis.asp
https://www.investopedia.com/terms/c/cost-benefitanalysis.asp
https://www.investopedia.com/terms/c/cost-benefitanalysis.asp
https://www.investopedia.com/terms/c/cost-benefitanalysis.asp
https://ppp-certification.com/ppp-certification-guide/14-assessing-social-feasibility
https://ppp-certification.com/ppp-certification-guide/14-assessing-social-feasibility
https://ppp-certification.com/ppp-certification-guide/14-assessing-social-feasibility
https://ppp-certification.com/ppp-certification-guide/14-assessing-social-feasibility
https://ppp-certification.com/ppp-certification-guide/14-assessing-social-feasibility
https://ppp-certification.com/ppp-certification-guide/14-assessing-social-feasibility
https://ppp-certification.com/ppp-certification-guide/14-assessing-social-feasibility
https://ppp-certification.com/ppp-certification-guide/14-assessing-social-feasibility
https://ppp-certification.com/ppp-certification-guide/14-assessing-social-feasibility
https://ppp-certification.com/ppp-certification-guide/14-assessing-social-feasibility
https://ppp-certification.com/ppp-certification-guide/14-assessing-social-feasibility
https://ppp-certification.com/ppp-certification-guide/14-assessing-social-feasibility
https://ppp-certification.com/ppp-certification-guide/14-assessing-social-feasibility
https://ppp-certification.com/ppp-certification-guide/14-assessing-social-feasibility
https://www.tabeeboman.com/aboutus/
https://www.tabeeboman.com/aboutus/
https://probleme.app/en/tabeeb-oman-crashes/
https://probleme.app/en/tabeeb-oman-crashes/
https://probleme.app/en/tabeeb-oman-crashes/
https://probleme.app/en/tabeeb-oman-crashes/
https://probleme.app/en/tabeeb-oman-crashes/
https://probleme.app/en/tabeeb-oman-crashes/
https://www.getapp.co.uk/software/101937/bookafy
https://www.getapp.co.uk/software/101937/bookafy
https://downdetector.com/status/booking-com/
https://downdetector.com/status/booking-com/
https://downdetector.com/status/booking-com/
https://downdetector.com/status/booking-com/
https://www.getapp.co.uk/software/104219/shedul
https://www.getapp.co.uk/software/104219/shedul
https://zapier.com/blog/best-appointment-scheduling-apps/
https://zapier.com/blog/best-appointment-scheduling-apps/
https://zapier.com/blog/best-appointment-scheduling-apps/
https://zapier.com/blog/best-appointment-scheduling-apps/
https://zapier.com/blog/best-appointment-scheduling-apps/
https://zapier.com/blog/best-appointment-scheduling-apps/
https://zapier.com/blog/best-appointment-scheduling-apps/
https://zapier.com/blog/best-appointment-scheduling-apps/
https://blog.hubspot.com/sales/best-scheduling-app
https://blog.hubspot.com/sales/best-scheduling-app
https://blog.hubspot.com/sales/best-scheduling-app
https://blog.hubspot.com/sales/best-scheduling-app
https://blog.hubspot.com/sales/best-scheduling-app
https://blog.hubspot.com/sales/best-scheduling-app
https://en.wikipedia.org/wiki/IOS
https://en.wikipedia.org/wiki/IOS
https://developer.ibm.com/technologies/mobile/articles/os-android-devel/
https://developer.ibm.com/technologies/mobile/articles/os-android-devel/
https://developer.ibm.com/technologies/mobile/articles/os-android-devel/
https://developer.ibm.com/technologies/mobile/articles/os-android-devel/
https://developer.ibm.com/technologies/mobile/articles/os-android-devel/
https://developer.ibm.com/technologies/mobile/articles/os-android-devel/


   
 

Study of the significance of using technology in enhancing 
the productivity in SMEs in Ad’ Dhahirah Governorate 
 
Nasser Al Alawi, Middle East College, Oman 
Vikas Rao Naidu, Middle East College, Oman 
Aparna Agarwal, Middle East College, Oman 
 
ABSTRACT : 
 
Small and medium enterprises (SMEs) can play a significant role in the economic growth of any country around the 
world if they are supported to give them the ability to increase their contribution to the GDP (Gamidullaeva et al., 
2020) . In order to promote the sector of entrepreneurship and small and medium enterprises in the Sultanate, the 
government established a particular authority under the name of the Authority of Small and Medium Enterprises 
Development known as (Riyada) to supervise the regulation of this sector (Alqassabi, 2020). The rapid technological 
advances in our contemporary world have helped develop performance and productivity in companies globally. For 
this reason, companies of various classifications, including small and medium enterprises, are striving to use the 
latest technology in order to improve their production capacity and ensure their ability to continue competing in the 
market (Sunday & Vera, 2018). With technology, small and medium enterprises can get many benefits as the 
application of technology in these institutions will enhance the efficiency of their performance and raise their level 
of productivity. In addition, technology can ensure that these enterprises can compete with other competitors in the 
market in the long term (Ballestar et al., 2020).  
Overall, this research aims to find out how technology can be a catalyst in increasing the productivity of small and 
medium enterprises in Ad'Dhahirah Governorate were taken as a model (Prasanna et al., 2019).  
 
The Keywords: Small and Medium Enterprises (SMEs), productivity, Technology, Ad’Dhahirah Governorate. 
 
Introduction:  
Small and medium enterprises are overgrowing in Oman for many reasons, most significantly in the stimulus and 
government support of this sector, and the shortage of jobs in the public and private sectors, particularly for 
graduates of higher education institutions. The SMEs Development Authority (Riyada) manages and supervising 
this sector in the various Sultanate Governorates, offering support and guidance to SMEs. In the Ad’Dhahirah 
Governorate, located in the northwest of the Sultanate of Oman, which has a population of about 213043 people, the 
number of SMEs, according to the statistics available to the Authority of Small and Medium Enterprises 
Development, is 2816 establishments, 1038 of which have a Riyada card (the card that gives special privileges to 
owners of SMEs). 
 
This study aims to analyze the significance of applying technology in enhancing the productivity of SMEs in 
Ad’Dhahirah Governorate. The target group in this study is the small and medium-sized companies that have the 
Riyada card (1038 companies), as mentioned previously. Through this study, I will clarify the current situation of 
SMEs in the governorate concerning the application of technology in them. Moreover, the study will identify the 
significant barriers to adopting technology in these institutions. In this study, I will use a mixed research 
methodology that combines qualitative with quantitative. A questionnaire will be distributed to the target group of 
SME owners, their customers, and suppliers to obtain the data required for the study. A questionnaire will be 
distributed to the target group of the owners of small and medium enterprises, their customers, and suppliers, as well 
as conducting some interviews with a number of them to obtain the data required for the study. Some 
recommendations will be put forward at the end of this study to assist SMEs in improved productivity by using the 
technology. 
 
Literature Review: 
This part of the paper will review many literature reviews that dealt with different issues related to SMEs and the 
application of technology in them. It will show the role that SMEs play in developing the economy in any country in 
global. The importance of adopting technology in SMEs will also be clarified, especially with technological 
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developments in our contemporary world. In addition, the current situation of small enterprises in the Sultanate of 
Oman in general and the Governorate of Ad'Dhahirah, in particular, will be explained. 
 
The significance of SMEs: 
In today's economic world, SMEs play an essential role in any country's economic growth and stability. SMEs in 
various countries of the world contribute a large percentage of the gross domestic product (GDP). They are 
considered an essential resource for creating new job opportunities, ample scope for entrepreneurship, innovations, 
and new business ideas (Saqib et al., 2018).  
 
According to official statistics of the World Bank, small and medium enterprises contribute about 40% of the gross 
national income to a large number of developing countries. They also contribute to the employment of 
approximately 50% of the workforce in the world (World Bank SME Finance, 2021). Therefore, major economic 
countries and developing countries seek to develop policies that support SME growth. 
 
The role of information technology in developing SMEs: 
In today's financial and business world, information technology plays a crucial role. It helps develop businesses and 
increase productivity in all types of companies, including small and medium-sized companies. It is generally 
recognized that IT can offer enormous strategic and organizational benefits to any type of company(Pešalj et al., 
2018). According to (Elshaiekh et al., 2018), Information technology helps SMEs improve their transactions and 
services and give them a competitive advantage over other competitors. Therefore, to grow their business and 
competed in the market, employees in small and medium businesses must be aware of the skills required to use 
information technology. The manager or owner of the small and medium-sized enterprise must also have technical 
skills, which helps the company adopt information technology. The rapid development of technology and its ease of 
use can be a catalyst for small and medium enterprises to broadly adopt technology in their operational activities 
(Nugroho et al., 2017). The technology adoption in SMEs will positively reflect on its work environment, support 
creativity and innovation among the employees, and enhance business growth opportunities. In addition, the 
technology will help them reduce operational costs and provide them with the necessary information to assist them 
in evaluating their performance and developing their future business strategies (Orser & Riding, 2018). 
 
SMEs in the Sultanate of Oman: 
The economic growth and development of any country are significantly affected by the growth of small and medium 
enterprises. In the Sultanate of Oman, It expects that small and medium enterprise will contribute to the growth of 
the national economy in the coming years due to the economic diversification that the country adopts (Al-Abri et al., 
2018). Small and medium enterprises in the Sultanate were classified based on a ministerial decision from the 
Authority of Small and Medium Enterprises Development (Riyada) in 2020. Where micro-businesses are those that 
have 1 to 10 workers and their revenues less than 15,000 Omani riyals, and small businesses are employed 11 to 50 
workers and their revenues 150,000 to 12500,000 Omani Riyals, while medium companies have 51 to 150 workers 
and their revenues 1,250,000 to less than 5,000,000 Omani Riyals (Oman News Agency, 2020). The data released 
by the National Center of Statistics and Information (NCSI) indicated that there are 49 337 establishments in a total 
of small and medium-sized enterprises in the Sultanate. Up to 13,000 of these establishments are managed by 
Riyada cardholders (owners who manage their organizations full time). The government hopes that these enterprises 
will directly contribute to increasing the GDP of the Sultanate and creating many job opportunities for Omani job 
seekers (NCSI, 2021).  

 
SMEs in the Ad’Dhahirah Governorate:  
In Ad'Dhahirah Governorate, there are 2816 small and medium enterprises, of which 1038 have a Riyada card (the 
target group for this study). The economic activities of these institutions vary between the various commercial, 
industrial, and agricultural activities. The majority of SMEs in the Ad’Dhahirah Governorate are micro-companies, 
and their activities are concentrated in the commercial field. 
  
Literature review gap: 
Many previous studies dealt with different topics about SMEs in the Sultanate. However, there were no studies on 
the status of SMEs in the Al-Dhahirah Governorate. Therefore, this study will evaluate the situation of SMEs in this 
governorate. It will focus on the aspect related to the application of technology in these institutions. 
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Problem definition : 
In recent years, small and medium enterprises in Ad’Dhahirah Governorate have grown fastly. That is due to the 
government's encouragement and support for these enterprises and the governorate's economic growth. Despite this, 
small and medium-sized businesses in this governorate continue to face numerous challenges, including those 
related to the use of technology. Therefore, this study will try to find answers for the following research questions: 
What is the current situation of technology adoption in SMEs in the Ad'Dhahirah governorate, What are the 
obstacles that hinder these SMEs from adopting technology, What are the technologies they use the most, What is 
the role of the Authority of Small and Medium Enterprises Development in supporting SMEs in Ad'Dhahirah to 
adopt technology, and What are the recommendations reached by the study to support small and medium enterprises 
in Ad'Dhahirah to enhance their productivity. 
 
Although there are many previous studies on the challenges facing SMEs in the Sultanate, more studies are still 
needed. This study will analyze the challenges facing the application of technology in SMEs in the Ad’Dhahirah 
Governorate to develop recommendations that may help these institutions apply technology. 
 
Methodology: 
The researcher used mixed research methodologies in this study, the quantitative and qualitative methods, to get 
accurate data about the study topic. The quantitative method was used by preparing an online questionnaire for 
SMEs and their clients. This method aimed to support the study objectives and analyze the research problem. The 
online questionnaire consists of two parts. The first part includes the closed-ended questions related to the research 
topic. The other part contains the open-ended questions to give the respondent the chance to express their 
perspective about the research topic. The qualitative research method was used by conducting interviews (by phone) 
with some owners of SMEs in Ad'Dhahirah Governorate. This method aimed to obtain additional information on the 
application of technology in SMEs in Ad'Dhahirah Governorate, which the researcher did not obtain through the 
questionnaire. 
 
Results:  
 
In this part, there will be an analysis of the primary data obtained through the questionnaire and the interviews. The 
questionnaire was analyzed through one of the statistical software, while the interview results were analyzed 
descriptively. 
 
Analyzing of questionnaire: 
Fifty-seven respondents answered the questionnaire, 82.5% male and 17.5% female. The age group most 
participating in the survey is those between 31 and 35 years old, with 43.9% of the total number of participants. The 
majority of respondents in the survey are holders of a bachelor's degree, with a percentage of 40.4%. 
 
The analysis of closed-ended questions where the answers have five alternatives (1- Strongly disagree / 2- Disagree / 
3- Neither agree nor disagree / 4- Agree / 5- Strongly agree) are shown as the following: 
 

- Using technology helps SMEs to improve their performance and increase their productivity. 
 

 
Figure (1): Impact of using technology in enhancing productivity is SMEs. 
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- A good communication infrastructure with adequate internet speed helps small and medium enterprises 
adopt the technology. 
 

 
Figure (2): Role of communication infrastructure in supporting adopting technology in SMEs. 

 
- The use of technology helps SMEs to market their products and facilitate communication with 

customers. 
 

 
Figure (3): Technology facilitates marketing SMEs products. 

 
- The use of technology helps the owners of SMEs ease communication with employees and track their 

performance. 
 

 
Figure (4): Technology facilitates communication within SMEs. 

 
-  Availability of finance is the most critical factor that helps small and medium enterprises to adopt the 

technology. 
 

 
Figure (5): Availability of finance is a critical factor that affects adopting technology in SMEs. 

 
-  Financial support from the SMES Development Authority (Riyada) will encourage SMEs to adopt the 

technology. 
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Figure (6): Financial support from Riyada encourages SMEs to adopt the technology. 

 
- Training programs in various technology fields from the Authority of Small and Medium Enterprises 

Development (Riyada) will help small and medium-sized companies adopt the technology. 
 

 
Figure (7): Training programs provided by Riyada encourage SMEs to adopt the technology. 

 
- Providing special offers for Internet packages and other related services from telecommunications 

companies in the Sultanate for SMEs will help to adopt technology in these enterprises. 
 

 
Figure (8): Special offers for internet services provided by telecom companies encourage SMEs to adopt 

the technology. 
 

- The lack of knowledge of the owners of SMEs with the skills needed to use technology is one of the 
obstacles that prevent these enterprises from adopting technology. 
 

 
Figure (9): Lack of technology knowledge of the owners of SMEs does not help adopt the technology. 

 
- The use of technology helps small and medium-sized companies to grow and increase their profits. 
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Figure (10): Using technology helps SMEs to increase profits. 

 
- Using social media by small and medium enterprises helps them market their products, increase the 

number of their customers, and grow their profits. 
 

 
Figure (11): Using Social media helps SMEs market products, increase customers, and grow profits. 

 
- The type of technology used in SMEs, depends upon the size and type of the business. 

 

 
Figure (12): Using a type of technology in SME depends on the size and type of business. 

 
Moreover, the results of open-ended questions indicate that most barriers that prevent SMEs in Ad'Dhahirah from 
using technology are lack of finance, lack of awareness of technology by SMEs owners, weakness of 
telecommunication infrastructure, and the high price of internet services. Also, the results show that the most social 
media platform used by SMEs in the Ad’Dhahirah governorate are Instagram, WhatsApp, and Twitter. In addition, it 
found out that the most basic computer programs used by SMEs in Ad'Dhahirah Governorate are Microsoft Office 
programs, especially Word and Excel programs. 
 
Discussion: 
According to the above results, it is evident that there is limited use of technology in SMEs in Ad'Dhahirah 
Governorate for many reasons. The most important of which is the lack of awareness of the importance of using 
technology for the owners of these institutions and the weak communication infrastructure in the governorate, and 
the high prices of services provided by telecommunications companies. Therefore, there must be encouragement and 
motivation for these institutions to adopt the technology by all concerned with the small and medium enterprises 
sector at the state level. 
 

Conclusion: 
In conclusion, this study demonstrated an urgent need to provide more support for SMEs in Ad'Dhahirah 
governorate to adopt technology to help them increase their productivity and improve their performance. 
Accordingly, we suggest the following: 
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- Provide special training courses and awareness programs to help the SMEs in Ad’Dahirah governorate 
adopt the technology. 

- Develop the services provided by telecommunications companies to small and medium enterprises and 
provide special prices for them. 
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 ABSTRACT 

Risk management is the process that contains a risk management approach whether these risks are 
in the area of work, cost, contract, quality, or resources.  In Oman, there are many failures in 
construction projects that are more meet the deadlines, cost, quality of goals and the competitive 
threat imposed by globalization all put risk management at the more in agenda of advanced 
thinking organizations. The aim of this study is to investigate the risk factors affecting the 
performance of construction projects in Oman. The study used qualitative quantitative data,   
online questionnaire distributed among engineers at selected sites, and interviews with specialists 
at construction sites. The results confirmed a lack of internal coordination between subprojects 
within the overall project, lack of an appropriate climate for implementation such as periods of 
storms that last for a long time, and Lack of specialized human resources for a specific part of the 
project due to problems in organizing the project or the withdrawal of some individuals with rare 
competence or modifications to the cadres of the project. 

Keywords: risk factors, construction project and quality 

 

Introduction 
Risk management is the processes that contain a risk management approach whether these risks 
are in the area of work, cost, contract, quality or resources. Risk is something that can happen or 
not happen in the future and can affect the project. Construction projects are of a special nature 
and the most important features are the length of time that may lead to changing conditions, which 
poses risks because of the length of the implementation period and the stages from the beginning 
of the project until the delivery of a project. Which are increased conditions and uncertainty and 
increased probability of risk. In Oman, risk management is an official procedure that enables 
systematic identification, analysis and risk management throughout the project life cycle. Risk 
management is the main issues face the majority of construction companies in the construction 
sector in Oman today. The idea of risk management is comparatively original and has not yet 
practiced by most contractors except self-government and expertise; this has meaning of project 
objective and inadequate cost estimates and hostility between this group and their customer 
(Faridi, 2016). 
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Overview of the Gulf Region 
 
As indicated by the International Hydrographic Organization (IHO), the Gulf is an inland ocean 
region of 251,000 km2; it is 989 kilometers in length. The Gulf States, which begin from the north 
clockwise, are the Islamic Republic of Iran (covering a large portion of the northern part of the 
Gulf), the Sultanate of Oman, the United Arab Emirates, Qatar and the Kingdom of Saudi Arabia, 
Kingdom of Bahrain and the State of Kuwait. 

 

 
 
 
 
 
 
 
 
 
 

 
Figure 1: The map of gulf region 

 
The Gulf States have gained critical ground in their advancement since adjustment and usage of 
their oil wealth, as in the Kingdom of Saudi Arabia, the Kingdom of Bahrain and the State of 
Kuwait. As appeared in figure 1 above, oil represents 70% of government incomes in the 
Kingdom of Bahrain, 95% in Kuwait and Saudi Arabia represents 80% of government income. 
CIA (2013) Figure 2 shows GDP isolated by financial exercises in the GCC nations. 
 

 

 

 

 

 

 

 

Figure 2: Isolated by financial exercises in the GCC nations 
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Project Life Cycle 
 

In 2011, Larsson and Gray (2011) explained four stages of the project life cycle, which include: 
• Defining stage 
• Planning stage 
• Executing stage 
• Closing stage 

 
Larson and Gray integrate the monitor and control stage with the implementation stage. PMBOK 
(2004) and OIT (2005) separated them and presented the project life cycle in five main stages: 
• Initiation 
• Planning and design 
• Execution 
• Monitoring and controlling 

 

Figure 3: Construction project life cycle 

Risk Management   
 
Managing risk is administration when individuals expected to store their harvests for later use 
toward the start of human advancement, when individuals assembled strongholds and 

Initiation 

Planning & Design 

Monitoring & 
Controlling 

Execution 

Closing 
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wall to ensure their towns and property. Another illustration is the point at which a merchant deals 
with his risk while moving products starting with one place then onto the next by the purchaser paying 
the dealer a security store to be returned when the purchaser gets the merchandise in great condition, 
so if the broker experiences any debacles amid his excursion gets remuneration. From the Babylonian 
time to the Age of Enlightenment, risk administration was not methodically done, but rather pretty 
much relied upon "gut feeling". Be that as it may, approach has been seen all the more methodically 
after analysts and theoreticians have created quantitative strategies for assessing risk. Douglas (2009). 
 
Tang et al. (2007) Risk management is an imperative piece of the basic leadership process in the 
construction project management, especially as to extend combination, scope, time, cost, quality, 
interchanges and acquirement. Borge (2001) Risk Management enhances the undertaking's future 
prospects by distinguishing vulnerabilities and probabilities; it is characterized as a framework went 
for recognizing and recognizing all risks to the project with the goal that a cognizant choice can be 
made on the best way to manage the risk. Zou et al. (2007). In development project, risk and 
vulnerability can be a positive or negative outcome. The danger is the aftereffect of a negative risk 
and the opportunity is the consequence of positive risks. Accordingly, the peril isn't an awful thing; 
in any case, it implies that things are dubious. Cretu et al. (2011). 
 

2.1 RISK MANAGEMENT PROCESS: 
 
Most construction projects encounter cost and time overwhelms. As indicated by Cretu et al. (2011), 
a cost investigation contemplate was directed on open works extends in Europe and North America. 
The study resulted about the frequency and seriousness of cost overwhelms were essentially high. 
The round observed 86% of the 258 project cost invades bringing about a real cost of 28% higher 
than the assessed cost. The principle factors in charge of cost overwhelms are deficient risk 
examination. Here, amid the early period of the project, the extent of work was frail and all around 
portrayed at the season of task budget, or impacted by political weights as the project was deferred 
keeping in mind the end goal to serve the political plans. 

Kaplan and Garrick (2011) the idea of risk management is totally unique in relation to the idea of risk 
assessment, albeit some may use term risk management to depict the risk assessment process. 
Westland (2007) characterizes risk management as "the process by which project chance is 
distinguished, measured and overseen". Paek (2009) at the arranging and development organize, 
distinctive sorts of risk can be recognized, assessed and examined utilizing likelihood hypothesis of 
relative significance of risk appraisal and control of their effect on the development project. Risk 
management diminishes deferrals and in this manner lessens legally binding question. As per 
Braimah and Nadekugri (2009), one of the primary finishes of the current philosophies for analysis 
delays in development projects from the perspective of customers and specialists is the utilization of 
straightforward techniques as opposed to complex examination in delay analysis in spite of the fact 
that it is known as less solid.
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Research design  
This study used triangulation to guarantee the legitimacy and unwavering quality of research result. 
This study pursued utilization of a mix design strategy for method by using qualitative research and 
additionally quantitative research with the end goal to get better. Mix design strategy is structure of 
research in which the collect, analysis, and orders both qualitative and quantitative information for a 
study. The quantitative technique relied upon use an explicit questionnaire. Questionnaire was use 
for this study to assemble information on proposed foundation in the hypothetical model. These 
builds incorporate issue of factor affect construction projects in this issue. These structures include 
the perspective of areas affected by building factors and the reasons, in addition the times of issue 
happen, and the measures that use to lessen the effect of the issue. Qualitative part used for the 
interview to research, empowering the researcher to ask more questions that were excluded in the 
readied interview manual. Quality of interview is that the analyst can dive into the profundity of 
given situation. Likewise, researcher can clarify or rethink questions if respondents don't comprehend 
the questions. Qualitative research result can likewise use a manual for additional enhance the 
quantitative research plan. 
 

Quantitative data were analysis by the SPSS -v25 and the qualitative data by constant comparative 
method for the reason that easy to use and effective. Constant Comparative Method is an inductive 
information coding procedure used for arranging and looking at qualitative data for analysis purpose. 
It is normally connected with the strategy. Theory created use the constant comparison method is 
considering in light of the fact that it is gotten from regular experience as comprised by the 
information. 

RESULT & ANALYSIS 

Variables category Result  
  Frequency Percent 

Job description 
Owner 3 4.1 
Contractor 16 21.9 
Consultant 54 74 

Education 
University level 71 97.3 
Secondary 2 2.7 

Project type 

Buildings 28 38.4 
Commercial 11 15.1 
Residential 1 1.4 
All above 27 37 
Others 6 8.2 

Years of experience 
Less than 5 Years 24 32.9 
5 – 10 years 15 20.5 
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The frequency analysis is a piece of descriptive statistic. In measurements, the frequency analysis is 
a critical zone of statistic that bargains with the quantity of events and analysis proportions of focal 
propensity, scattering, percentiles, the delay in sub-contractors work in management that related risk 
factor effect on construction project. The results shown in this question that related what the 30 
people agree in this part was signification is more with 41.1%. In other hand, the lowest only 8 
peoples selected the minimum for this question with 11% and for the answer is moderate with 26% 
and extensive with 21.9%. That’s mean they agree with the factor of delay in work for management 
factor as shown in figure 4. 

 

 

 

 

 

 

 

 
Figure 4 delay in sub-contractor’s work 

The financing project by contractor/ client, the results shown that the highest answer for 39 people 
was significant with 53.4% and lowest answer for one person was minimum with 1.4%. So that’s 
mean most of them they agree that finance is a factor that effect on construction project. For other 
answer in extensive are 20 people with 27.4% and moderate for 13 peoples with 17.8% as shown in 
figure 5. regarding the material types and specifications during construction in material that related 
risk factor effect on construction project. the results shown the most of the 31 people closed the 
signification with 42.5% and 2 of the people select no effect with 2.7%, that’s mean during the 
construct they change the material and they loss time that is the factor that affect in construction. 17 
people select extensive with 23.3%, 15 people select moderate with 20.5%, and 8 people selected 
minimum with 11% as shown in figure 6

11 – 15 years 17 23.3 
12 – 20 years 8 11 
More than 20  9 12.3 
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Figure 5 The financing project by contractor/ client,    

 
 

 

 

                                                                                         

 

 

 

 
 

 
Figure 6 the material types and specifications during construction 

 

Analyze qualitative data 

Three of the interviews were conducted with experts on Oman Environmental Services 
Holding Company. The interview it has two parts, the first part for the general 
information and the second part related to the project for risk factor that effect on 
construction projects in Oman. The interview was collected by experts to view their 
opinions in their word; also we know they have experiences of life. The following are 
the details for the interview and their reasons: 

• What is the perception of risk and risk management? 
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It was discovered that master evaluations of risk were driven to a great extent by the 
normal number of fatalities. Then again, the general population's view of risk was really 
more extravagant in that it depended on a far more extensive scope of factors (Gurian, 
P., 2008). 

Experts 1: the risk that the company are willing to take as per risk appetite statement 
and risk tolerance level which should be taken for the company’s vision, mission, 
strategies and objectives against to the actual risk has been identified and mitigated” 

Expert 2: “The risk or uncertainty should be considered and monitored in all areas of 
work and business. Risk management is a continuous process which consists of several 
steps and which is repeated periodically. It includes: 
 

• The determining of the level of protection, 
• The defining of the risk criteria, i.e. the risk evaluation, 
• The risk identification, analyses and assessment. 

 
Expert 3  
 

• Protect an entity or organization from future risks 
• Control the sudden damages 
• Reduce the side effects of any risks with smart solution. 

 
How is knowledge managed in relation to risk management?  

Knowledge risk management is a rising field which offers an answer for the issues 
related with traditional risk the board techniques. The issue of ecological multifaceted 
nature is showed by people not thinking enough about the risk to envision its 
probability and outcomes (Apgar, D. 2006).  

Expert 3: we have something we called risk awareness culture where we develop, 
assess and monitor the cultures: For the example: we have risk awareness sessions 
for all be‘ah staff, in depth training for the risk leaders who are responsible in their 
departments /functions and also, we have a page in the workplace face book called 
risk awareness and tips where we shared most of the information related to the risks 
(trends, standards, forms, template, etc. 

What is the reason for inadequate Risk Management in your organization? 

As indicated by the Sidorenko (2017). Five basic risk the executive’s disappointments: 

• Poor administration and "tone at the association 
• Heedless risk taking 
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• Failure to actualize successful ERM 
• Nonexistent, incapable or wasteful risk appraisal 
• Not coordinating risk, the management with procedure setting and execution. 

 
Expert 1: (If any) Willingness of the company staff and management to adopt the 
changes, communication issues caused by un reviewing the risk reports and the 
Maturity of the risk management functions” 

Expert 2: Risk management is important in an organization because without it, a firm 
cannot possibly define its objectives for the future. If a company defines objectives 
without taking the risks into consideration, chances are that they will lose direction 
once any of these risks hit home” 

Conclusion  
 
The countries of the Gulf Cooperation Council are developing countries and are 
considered high-income countries that have witnessed a sophisticated construction 
boom in the field of construction and construction. Oman, as a developing country, has 
witnessed an expansion in the establishment of construction projects, in this study, 
focus was assessment of Risk Factors Affecting Construction Project in Oman as, the 
time, client, material type, design, equipment, and delay in construction. Construction 
projects are exposed to a lot of various internal and external risks. A strict set of codes, 
laws, and regulations must be followed during the construction process to avoid these 
risks.  The risk is categorized to six categories: 
 

• Technical Risks 
• Logistical Risks 
• Environmental risks 
• Management related risks 
• Financial risks 
• Socio-political risks  

RECOMMENDATION: 

The recommendation that which have the project through quantitative and qualitative 
results. The recommendation that we have are many because of the problem with the 
factor that effect on construction project. The following are the recommendations 
obtain through this project: 

 
• For the future researcher can help this results of research by basic foundation 

to design standard of risk management for risk factor that affect construction 
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projects in Oman. 
• For the future researcher can follow and found in literature review. Also can be 

using the label of classification that used standard of contract. 
• Identify and assessment negative factor of risk that affect during construction 

project. 
• From the data its conclude that risk factor with the negative factor on project in 

Oman are: 

- Cost estimation 
- Making process 
- Drawings of projects 
- Data collection before design  
- Contractor experience  
- Material 
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Abstract 
The tourism sector is one of the most important areas to generate revenue for the government. The ministry of 
tourism and heritage in Sultanate of Oman is emphasizing on the need of promoting the tourism to contribute to 
the GDP of the Sultanate, open more employment opportunities for the nationals, career prospects for the youth 
with improve, SMEs and other related local businesses will also get lucrative opportunities. Considering the 
current COVID -19 pandemic situation, the tourism industry is facing a setback. Oman aims to maximize the 
investment in a way of developing social and economic benefits. Smart tourism became one of the most dependent 
applications and a trending smart way for visiting several tourism places all over the world these days. Oman is 
one of the most popular tourism targeted because of its attractive cities, waterfalls, wadis, caves and deserts. 
Therefore, having an appropriate framework of smart tourism application especially for the tourists will support 
the Oman tourism sector. This research paper analyses the features of having smart tourist information services 
through an extensive literature review conducted on the existing applications in this domain all over the world, 
identifying the existing gaps, and addressing the same in this application. The most popular places to visit and 
places of heritage in Oman are captured in this application. Besides, this application tells users about the most 
reliable services available.  The application will be available for IOS and Android phones. It will be freely 
downloadable from Play Store or can be accessed using any browser. This application will be developed using 
Android Studio. The app will also analyse the customer satisfaction. Real time information will be available on 
the app for the selected location and will be reliable. It will save the time of the tourists and will enable them to 
get more guidance on the nearby surroundings, services available and also avail offers. 

Keywords –Smart tourism, Mobile application, Tourist information services, Tourism, Tourists. 

Introduction 
     Nowadays, tourism is amongst the prime commercial areas backing the state progression. It is also amongst 
the main cradles of income in the countries. The application developed would offer tourism services like bookings 
to the hotels and suggesting Omani tourist attractions. This application would improve the tourist influx. Mobile 
applications can aid to reduce the hunt and booking struggles for the tourism drives in the Sultanate of Oman 
(Ibrahim, 2009).The perception of smart tourism came into picture a couple of years before, and numerous 
worldwide organizations talked about its countless applications and its influence on growing tourism industry, 
particularly in the underdeveloped countries, in which tourism revenues set up a large proportion of the gross 
domestic product. Several factors contributed to the upsurge in the extent of this idea and its various applications, 
the most important of which is the increase in the percentage of smart tourism’s contribution to the entire universal 
e-commerce, and the resultant incorporation of this idea into the institutional structures of the tourism-related 
bodies in terms of reducing the costs of the tourism services provided and thus prices, developing the presented 
tourism product and creating new tourism activities consistent with diverse sections of tourists, in addition to 
growing competitiveness of tourism institutions, and the resulting upsurge in the additional value of the tourism 
sector in the national economy. We must endeavor to progress tourism by all means. Moreover, it also facilitates 
the process of changing the itinerary and comparing the prices of services between them.  

Project Scope:  
     This project focuses mainly on developing an intelligent tourism application that offers hotels and the best 
places to visit in Oman. Smart tourism application planned for visitors local or foreign as well as tourism 
organizations in the Oman Sultanate. Tourist resources and monuments in our country are important, so it needs 
to consider it and used and tourist’s attraction.  Tourists and foreigners will depend on this application by applying 
this application and are satisfied with both conditions and their needs. 
 
Project Objectives: 
Create a non-existent application that will enhance the forum on tourism in Oman. 
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- Enhancing consumer and customer fulfilment. 
- To gain an understanding of developing communities in the Oman tourism area through operating ways 

of inquiry in the tourist segment. 
- To assess customer understanding of the smartphone application designed for tourism. 

Project Goal: 
     The goal of this project is to create an intelligent Oman tourism app that fills the tourist gap in Oman's tourism 
applications and promotes the maintenance of various touristic and resident activities. In addition, tourism can 
improve the enjoyment and happiness of tourists. 
 
Methodology: 
 
The investigators in this research work have used diverse research methodologies. The quantitative and qualitative 
approaches are used to acquire data related to the work. Using the quantitative method, data was collected using 
online questionnaire. Data collected using this method was used for the study of objectives and analysis of the 
problem under study.  The qualitative research method was utilized for article reviews. This means helped to get 
supplementary statistics on the use of technology for this problem solution and ascertaining the gaps in the 
previously prevailing applications of the similar nature. 
 
Literature Review: 
In the first stage of the Oman Tourism Plan 2040, the Sultanate has managed to focus on 5 towns, including 
Salalah, where people can invest in tourism. Furthermore, the proposal covers the development of fourteen tourist 
complexes across the provinces and a wide variety of touristic items for the target market, locally and 
internationally, to enhance and increase the tourism capacity of the provinces, thus boosting industry (Abdul 
Redha, 2018). 
    "The tourism industry of Oman has been one of the most desirable tourism places in comparison to the Gulf 
region, according to Srikumar (2013). Every year there are more and more tourists. It's a good time to plan a 
luxury holiday in Oman with exclusive amenities and resorts." 
    In addition to that, Geneva (2018) said "Tourism is a strategic area for Oman's economic diversification 
activities. This is because of its projection to draw a total of 1.6 trillion Omani Rials in public and private 
investment in the five priority areas identified under the Oman Ninth Five-Year Plan, along with engineering, 
transport, and logistic equipment and mining facilities." 
     To get investment from the tourism side, every country is now trying to boost its economy. The study is highly 
recommended for the tourism sector since Oman has many foreign investment facilities. The only thing is that 
Oman's sultanate has a smartphone tourism app that can help the customer get fast services and very easy access 
to all needs. 
     "The mobile users today are more than laptop users!" Deshdeep (2020) says. As a result, a need to include 
mobile channels effectively to attract customers has been recognized by tourist firms. They will need to tailor the 
mobile apps to improve their customers' experiences and optimize their conversions." 
     "The Oman Sultanate has a large number of natural resources in agriculture, tourism, business and industry, as 
stated by Rahman Khan (2016). Tourism is one of the main sources of economic growth in the world." 
Key aims to be achieved for smartphone app tourism; 
1) identification of resource-related strategies by tourism production in Oman. 
2) Improve the advantages of tourism sector growth 
3) To attract customers to Oman with so many visitors 
     Makhija stated "there are several benefits lists for developing a smartphone tourism application that is 
beneficial for all consumers, and also he listed benefits depending on the mobile application. An application, for 
instance, that allows users to efficiently understand tourism or travel agencies. Moreover, it is advantageous to 
provide individual services to platform customers. In addition, agents can effectively communicate with customers 
through travel applications. In addition, immediate reimbursement from the tourism industry to various locations 
can be provided. Finally, but not least, travel agencies will use a mobile app for all types of appointments 
simultaneously (2020)." 
     Henderson (2015) believes that 'the country has strong tourism potential and requires only private and 
government investment so that it is a lucrative company to reduce the pressures of the oil industry,' says the 
authority. Oman's Sea, Scenery, and Sun are three major tourist fields in Oman. 
     This application includes the visitation and all the materials needed for a tour, such as photos, weather, and 
locality information. Visitors with no experience of the location are also useful. Users will get direct suggestions 
on the areas they want to visit by using the map tool offered in the program. All users either visitors or residents 
can access various tour and driving destinations (Rosario, 2017). 
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Figure 1 Questionnaire analysis 

 
Questionnaire 
The questionnaire is composed of several researchers' questions. It seeks to obtain the answers and opinions of 
the target people who fund this initiative. 

1. The smart application for tourism in Oman will contribute to the development of the tourism sector? 
2. This application is useful for our society? 
3. Smart tourism application will benefit to promote tourism organization? 
4. Smart tourism application can improve the economy of the country? 
5. Smart tourism application will save time for getting detailed tourism information in Oman? 
6. This feature helps users to create a complete travel plan by just adding the location they want to visit? 
7. What kind of tourism services do you expect from this application? 

Analysis: 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

• 87.9% of respondents believed that smart mobile applications for tourism sector will add to the 
development of this sector. 

• 79.8% of the respondents agree to the idea of the mobile application being useful for tourism sector.  
• 94.9% of the respondents agree to the fact that a similar application does not exist for the tourism 

sector in Oman. 
• 70.7% of respondents believe that an application of this kind will be helpful for promoting the industry 

amongst the tourists. 
• 74.5% of respondents believe that this kind of application would aid in boosting the economy of the 

state. 
• 85.9% of respondents says that this application will save the time of tourists and give detailed 

information about the places. 
• 87.9% of respondents says that this application feature will help the user to get a complete travel plan. 

Feasibility Analysis: 
Based on analysis, it's clearly stated that tourists emphasized the need for an application that provides all tourism 
services. Several people believe that mobile applications saved time and effort for making reservations instead of 
visiting the office. 
SWOT analysis 
The most important aspect of this analysis is to recognize the strength of the project to see if this project will 
succeed in the future. It helps an organization to identify and take the appropriate steps to address potential risks. 
Companies should develop new strategies and create expansion plans to eliminate potential risks. 
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Figure 31 Context Diagram 

Figure 4 Use Case diagram 

 
Figure 2 SWOT Analysis 

Methodology:  
For this project, the waterfall model is suitable. Budgets are rather set because of the scope and specifications. I 
may estimate the achievement accurately. For instance, I know about technology and what I did in the past. 
However, the proposal may be exposed to very low risk. 
 
Design diagrams: 
Context diagram: 
The following diagram illustrates the application's initial spectrum. This consists of input and output processes 
for the relationship between the manager and the user of the device, the app system inside the circle, and the 
square characters. 
 
 
 
 
 
 
 
Use case diagram: 
The following diagram explains how the system procedure works between the administrator and the 
user in the software system. From registration to login and payment end. 
 
 
 
 
 
 
 
 
 
 
 
 
Entity relationship diagram: 
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Figure 6 Flowchart for user and Admin 

Figure 7 Data Flow diagram 

The diagram gives the reader a clear idea of how the application process interacts with each other. In addition, the 
customer must register or log in to select the resources they need. The administrator will see which facilities have 
been selected. 
 

 
Figure 5 Entity Relationship Diagram 
Flow chart diagram: 

 
 

 

 

 

 
Data flow diagram: 

 
 
 
 
 
 
 
 
 
 
 
 
 
Results and observations: 
This application will be developed using Android studio and the Firebase program. The literature review, data 
collected and analysed from the users, feasibility analysis have all helped in strengthening the requirements and 
finalizing the features of the mobile application. Once the application is ready, it will be tested by the stakeholders 
before being made available to the market. 

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 5



 
Conclusion & Recommendations: 
This project has been conducted with the intention that could benefit the tourists. Several tourists and citizens 
don't know about the best places to visit in Oman and the best hotels to reserve due to limited application. This 
application will save time and effort for the users and will provide all needed services. 
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ABSTRACT 
 
This study aims to evaluate the effect of the compensation system on staff performance at the 
National Bank of Oman. Compensation refers to the combined amount of cash and non-cash 
payments make to staff in return for their work to the organization. Staff performance is described 
as how well a staff performs their job obligations and completes their assigned tasks.  This study 
collects data from both primary and secondary sources. A quantitative method through 
questionnaire was used to collect data, while the secondary data was acquired through several 
resources such as journal articles, books, and reports.  t is also possible that the incentive system's 
goal is to keep staff in the bank. Staff satisfaction, loyalty, retention, and attrition are all influenced 
by the compensation system. It also influences the bank's ability to recruit top talent. According to 
this report, Staff at the National Bank of Oman perform their duties with excitement because they 
expect reward or compensation from the bank. It has been discovered that there is a clear 
relationship between compensation and staff performance. 
 
Key words,  
Effect, compensation, Staff performance, National Bank of Oman  
 
Introduction  
Human resource management's primary role is to provide and maintain the required human 
resource balance for the smooth operations of the organization. HR job also covers several modern 
and distinct fields in addition to the conventional practices of recruiting, selection, and training 
and development. One of the most important aspects of human resource administration is 
compensation management. Compensation is a type of remuneration provided to workers in 
exchange for their labor, and it is often the foundation of a productive workforce. 
 
Statement of research Problem 
This study will help the National Bank of Oman to better understand the potential for raising staff 
performance from the compensation system, which will lead to the improvement of the 
organization's governance and job quality 
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Research Aims Objectives 
1. To evaluate the effect of compensation system on staff performance at National Bank of 

Oman. 

2. To Measure staff satisfaction of compensation system in National Bank of Oman. 

3. To identify the factors affecting compensation management in National Bank of Oman. 

4. To provide recommendation to enhance staff performance through compensation in 
National Bank of Oman. 

Research Questions: 
1. What are the effect of compensation system on staff performance at National Bank of 

Oman? 

2. What are the staff satisfaction of compensation system in National Bank of Oman? 

3. What are the factors affecting compensation management in National Bank of Oman? 

4. How National Bank of Oman could enhance staff performance through compensation 
system?  

Scope and Significance of the study 
This study will focus on the National Bank of Oman in better understanding to analyze the effects 
of compensation on staff performance, which will result in improved bank governance and job 
quality. This is research will help the National Bank of Oman to understand the possibility of 
improving staff performance through a compensation system. 
 
Literature Review  
Over the last ten years, the bank's strict recruiting processes have meant that only those of superior 
technical skills and personalities have joined the staff. The bank has a well-structured and 
consistent performance management scheme in place, ensuring that staff are highly motivated and 
dedicated while still being held personally responsible for their accomplishments Added a variety 
of compensation-related incentives and awards to recognize and honor performance. 
 
Compensation 
According to Shankaraiah and Al Hakmani 2010, Compensation is critical in recruiting, inspiring, 
and maintaining top talent. Effective staff is more remained to be in an organization for a longer 
period if they are compensated well. Suggested that organizations should consider compensation 
financial incentives such as salaries because they have a significant impact on staff productivity 
and retention. Staff morale will improve if they are well compensated. Compensation management 
factors external and internal. (Sushmita,2019) 
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Staff performance 
Staff job satisfaction is affected by a diversity of factors, Compensation is one factor. 
(DIRKS,2020) Compensation is described as monetary or nonmonetary compensation provided to 
staff for their contribution to the organization. Compensation administration is significant for 
ensuring staff satisfaction at work.  
 
Methods 
In this research I will use descriptive research while qualitative research is typically thought of as 
a form of quantitative research, it can also be used for descriptive purposes. Descriptive research 
attempts to characterize a population, condition, or phenomenon in a systematic and reliable 
method.This research will conduct a quantitative analysis in this study. The target population in 
the study is the head office National Bank of Oman employees in Al-Azaiba, Muscat. There is 
around 800 staff in the bank. In the sampling technique, the researcher will use chose Probability 
sampling, specifically random sampling type. 
 
Results 
 
Sample Descriptions  
Table 1 shows Respondent’s gender, males account for 28,49% of respondents, while females 
account for 27,49%. The ratio is considered close between the two categories, and the bank cares 
about equality between males and females. Figure 1 reveals that respondents between the ages 
between (20-29) are 54%, respondents between the ages between (30-39) years are 22%, 
respondents between the ages between (40-49) are 11%, respondents between (50-59) years are 
9%, and respondents between the ages of 61 and above are 4%. the highest percentage between 
(20-29), this is considered that the bank supports the youth group to take fresh ideas that can help 
in the development of the bank. Table 2 describes the length of time that staff has worked for the 
bank. Through the chart, the number of years of experience who answered the questionnaire on 
staff with (less than 4 years) of experience ranged are 51%, (5-10 years) of work experience was 
31%, (11-17 years) of work experience was 13%, and (18 and above) was 5%. that show the largest 
is percentage (less than 4 years) that mean it works to employ a larger number of suitable staff. 

Figure 1. Respondent’s Age                                                              Table 1. Respondent’s 
gender 

 

 

 

Gender Frequency 
Male 27 

Female 28 
Total 55 

4% 9%

11%

22%54%

Age

60 and Above

50 – 59 years

40 -49 years

30-39 years
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 Table 2. Respondent’s Years of Experience 

 

Frequencies of Compensation Satisfaction  
 

Compensation provided to me helps in keep 
working in this organization.  

The Questionnaire shows that 27% of respondents strongly agreed that compensation is a 
prerequisite for the staff's continued work. While 45% of staff agreed. The number of neutral staff 
was 22%. On the other hand, the number of staff who disagree was 6%, and nobody chooses 
(strongly Disagree). Through the ratio, it can be said that compensation is important to the 
employee and can continue to work. 
 
Compensation provided by my company can improve staff and organization relationship 
The survey showed that 27% of the respondents strongly agreed that compensation improves staff 
relationships with the organization. While 45% of the staff agreed. The number of neutral staff 
was 22%. On the other hand, the number of employees in violation was 6%, and 0 responded 
(strongly disagree). Through the ratio, it can be said that compensation can improve an 
organization's relationship with employees. 
 
Compensation provided to me has a great impact on my productivity. 
The survey shows that 27% of the respondents strongly agreed that compensation has an effect on 
staff productivity. While 45% of the staff agreed. The number of neutral staff was 20%. On the 
other hand, the number of employees in violation was 6%, and 2 responded (strongly disagree). 
From the high percentage of respondents, we can say that compensation has a great role and 
importance on staff productivity. 
 
Compensation provided to me motivate me to work harder 
According to the chart, the number of respondents 13% strongly agrees that compensation would 
help them work hard. Also, a greater percentage of staff agree 22%. The percentage of neutral 
employees was 16%. On the other hand, there were 3% of workers who were in breach, and only 
1 of them replied (strongly disagree). Because of the large number of respondents, paying 
compensation contributes to the staff's seriousness to work. 
 
Compensation of my company can increase its competitiveness 
The result shows that number of respondents who strongly agree that compensation increases the 
competitiveness of the organization stands at 26%. The percentage of respondents was most in 
agreement, with the number of respondents reaching 47%. The number of neutral respondents 
reached 18%. On the other hand, the number of respondents disagreed with 9%, and there were no 

Years of 
Experience Frequency 

Less than 4 
years 28 

5-10 years 17 
11-17 years 7 
18 and 
above 3 

total 55 
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strong disagreed. It can be concluded that compensation contributes to increasing the 
organization's competitiveness. 
 
Compensation of my company keeps staff efficient for long time 
This data on the chart refers to the compensation keeps staff efficient for a long time. The result 
shows that 27% of respondents answered strongly agree. Also, it shows the largest number they 
answer agree which is 38%. The number of Neutral is shown 22%.  other respondents answered 
disagree 7% and strongly disagree are 6%. Through the answers, it can be said that compensation 
maintains and helps in the efficiency of employees for a long time.  
 
Staff morale improves if they are compensated appropriately 
The data in the previous chart showed that 25% strongly agree that adequate compensation 
improves employee morale. 44% answered, agree. The neutral answers were 11%. On the other 
hand, 3% of the respondents disagree and strongly disagree. The respondents' answers showed that 
adequate compensation improves employee morale. 
 
I am satisfied from the compensation provided by company   
The above chart shows the respondents' answers to the extent of their satisfaction with the 
compensation provided by the organization. The respondents strongly agree answered 22%. also 
34% agree with respondents. the Neutral answers are 17%. The answers of those who disagree 
showed 2% and 5% strongly disagree. From the result, it can say a large percentage of the 
compensation provided by the company. 

Frequencies of Staff performance 
 
Compensation helps me improve my productivity.  
The chart shows the number of respondents that compensation helps the employee improve his 
productivity. 31% of the respondents strongly agree, 40% also agree. The number of neutral 
respondents is 22%. There are no answers that do not agree, on the other hand, the answers were 
strongly disagreeing with 7%. From the clear data, it can be said that compensation helps improve 
employee productivity. 

Staff satisfaction in the workplace is an impact on the success of the organization 
Through the chart shows the satisfaction of staff in the workplace has an impact on the success of 
the organization. The number of respondents 27% who answers strongly agreed. Also, 31% agreed. 
25% for neutrals. 15% of the respondents disagree and 2% strongly disagree. Obvious results, staff 
satisfaction has an impact on the success of the organization. 
 
Compensation helps me gain new skills at work. 
The survey showed that 29% of respondents strongly agree that compensation helps an employee 
to acquire new skills at work. While 47% of the employees agreed. The number of impartial 
employees was 18%. On the other hand, the number of employees in violation was 2%, and a 
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strong disagreement was reported at 4%. Through the ratio, it can be said that compensation can 
help the employee acquire new skills at work. 
 
Staff satisfaction affects the productivity of the organization  

The chart above shows the number of respondents who strongly agree that employee satisfaction 
affects an organization's productivity of 24%. The proportion of respondents was the answer agree 
which 42% responding. The number of neutral respondents reached 27%. On the other hand, the 
number of respondents was opposed by 3%, and there was 4% strong disagreement. It can be 
concluded that employee satisfaction can affect the productivity of an organization. 
 

Staff satisfaction is essential to the continuity and maintenance of employees in the 
organization 

The result shows the respondents' answers that employee satisfaction is essential for the continuity 
of the employees and their maintenance in the organization. The percentage of strongly agree 24%. 
Also, they agree, 45, which is the highest percentage. Its neutral percentage was 20%. 11% 
disagree and 0 strongly disagree. Thus, it can be said that the satisfaction of the employees is 
important to the organization to maintain them and their continuity. 
 
Compensation contributes to increasing staff efficiency and satisfaction  

  Data in the previous chart showed that 31% strongly agree that adequate compensation 
improves employee morale. 44% replied agree. Neutral responses were 16%. On the other hand, 
9% of the respondents strongly oppose it and 0 strongly oppose it. It can be concluded from the 
answers that compensation can increase employee satisfaction and efficiency. 

Staff satisfaction enhances the competitiveness and efficiency of the organization 

The graph above shows the number of respondents who strongly agree that employee satisfaction 
enhances the organization's efficiency and competitiveness, which stands at 20%. The proportion 
of respondents was most consistent, with 45% responding. The number of neutral respondents 
reached 25%. On the other hand, 6% of respondents disagreed, and 4% opposed a strong disagree. 
It can be concluded that employee satisfaction is important to the organization considering that it 
helps in enhancing competitiveness and efficiency. 
 
Frequencies of Compensation Factors 
 
My compensation is determined according to the labor market 
The data in the previous chart pertains to the salary is determined by the labor market. Where the 
result 26% strongly agree and 36% agree. The percentage of respondents is neutral at 12%. A 
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few respondents disagree 9% and 7% strongly disagree. From the answers, it can be concluded 
that the staff salary is determined according to the labor market. 

My compensation is influenced by economic growth/degrowth   

According to the results shown in the chart, 24% strongly agree that compensation is influenced 
by economic growth/degrowth. Also, most respondents' answers agree were 44%. neutral 
percentage 16%. However, 14% disagree and 2% strongly disagree. From the results, it can 
conclude that compensation can be affected by economic growth if it increases or decreases.  

Compensation has a relationship with the job value, which is based on the staff work value 

The results of the survey showed that compensation has a relationship with the job value, which 
is based on the staff work value since most of the staff with 20% strongly agree and 51% agree. 
The neutral percentage was 25%. The percentage of the respondents showed of disagreeing and 
strongly disagree was 2%. Through the different answers, can be concluded the compensation 
had a relationship with the job value. 

The organization provides compensation according to the different wages of the employees  

The result shows the percentage of respondents, the answers of strongly agree were 22% that the 
organization provides compensation according to the different wages of the staff. Also, the 
percentage of agreeing was 47%. The neutral was 24%. However, the percentage in disagree 2% 
and strongly disagree 5%. From the result can be deduced, the organization provides compensation 
according to the different wages of the employees. 

Compensation is determined according to the level of competition in the labor market 

The following results show the compensation is determined according to the level of competition 
in the labor market. with the statement above 22% of the answers strongly agree, and 51% agree. 
The percentage of neutral is 18%. On the other hand, 5% disagree and 4% strongly disagree. From 
the result, the organization determines the compensation according to the competition in the labor 
market. 

The amount of compensation awarded to employees is determined by the amount of work 
laid down  

The result shows the percentage of respondents, the answers of strongly agree were 20% that the 
organization determines the amount of compensation awarded to staff according to the amount of 
work laid down. Also, the percentage of agreeing was 45%. The neutral was 20%. However, the 
percentage in disagree 6% and strongly disagree 9%. As result, the organization determines 
compensation for staff according to the size and amount of the work specified. 
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Discussion and Conclusion 
 
The key value of the compensation scheme, according to the survey results, is to balance the 
material needs of staff with the strategic goals of the National Bank of Oman.  In this sense, the 
compensation scheme should be competitive to the staff group that the bank requires. wherefore, 
the higher the compensation offered by the National Bank of Oman to its staff, the greater the 
staff efforts to enhance their efficiency. Meanwhile, if the staff compensation is raised, they will 
almost certainly continue to boost efficiency in the business rather than leaving. 
 
Limitations 
This study has certain limitations, which can be summarized as the use of a quantitative approach 
and the length of time it took to achieve.  
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Abstract: 

Recently, in GCC region, there is increase in the number of 
children who have been left in the school buses, children 
disappeared from public places. Also many cases have been 
reported where children who left houses, schools were missed 
and never return home. Such situations left parents worried, 
unfortunately most of these stories had tragic endings 
wherein it was found that many of the children left 
unattended in school buses which results many deaths.  

Monitoring children is a process of converting from an 
expensive and tiring manual state to a dynamic and intelligent 
state that relieves human effort. "ALAMAN" mobile App is 
a simplified, but in its depths a lot of safety and security for 
the child. The project aims to provide a system that allows 
parents to track the locations of their children at anytime and 
anywhere, in addition to providing medical reports that can 
be accessed in any hospital in the Sultanate of Oman. 

The proposed devices can be worn as a watch to track the 
child, it Includes GPS and child health it is very useful for the 
safety of children; continuous signals are sent to the parents' 
phone where they can see the child if he is in the safe areas 
that the parents have specified, or he left the safe areas. 
During registration in the ALAMAN application, the parent 
will be given the child's ID, as it is used when going to any 
hospital in the Sultanate of Oman to search for the child's 
record and add a medical report to him. 

A study has been made to study the requirements of the 
Omani people regarding the health and safety of his child, 
and the result was the utmost need for this application that 
limits the issue of loss. 

Keywords: Children Tracking, GPS Technology, Centralized 
Heath Records.    

1. INTRODUCTION 

Children are the foundation upon which society is built, so 
children have the right to protection, and to be safe, they have 
the right to survive, to be heard, to belong, growing up in a 
protective environment, and receive adequate care and 
prevention. If we talk about the primary sponsor of the child, 
we will start first with the family; they are the first line to 
protect their children, Parents are responsible for providing a 

loving and protective home environment so that they can live 
in security and stability, Communities and schools are 
responsible for providing a child-friendly and safe 
environment. Therefore, in all aspects, the family, 
community and school are fully responsible for the protection 
of the child so that the child can raise, develop, educate and 
survive. Nevertheless, we hear in the news, and read in the 
newspapers, about many of the tragedies of children in loss 
and death, especially on the school bus. Therefore, parents 
need the most to end the stories and tragedies that happen to 
their children, they are ready to spend a lot of money in 
maintaining the safety of their children. 

The proposed system is a mobile app called 'ALAMAN'. 
'ALAMAN' is an Arabic word means protection and safety,  
this application will be used primarily by parents; provides 
an effective and safe solution when tracking the locations of 
children whether they are at school or at home, It is also 
intended to enhance child care by linking all government and 
private hospitals in Oman with the application of ALAMAN, 
where medical records are provided for every child, for each 
patient in the medical records,  it serves the Ministry of 
Health in receiving all data, messages, and medical 
prescriptions through this application. It helps parents keep 
track of their children's condition and makes it easier for them 
to go to any clinic, without committing to a particular 
hospital. 

 

2. BACKGROUND AND RELATED WORK 

Parents strive to provide comfort and happiness to their 
children, but how can they monitor their children remotely, if 
the parents spend half their day at work? Children go to 
school, stroll with their friends, play in front of the house, ride 
on the bus, there are many situations where children stay 
away from their parents. 

The application collected the two main points of child safety, 
track its location, and provide the necessary medical records. 
This application is capable of establishing security and 
comfort for children and parents as well, it is also sufficient 
to limit many of the problems in which children have been 
victimized. 
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Tracking systems are not an easy thing, as it needs a deep 
study, and looking at all its fields in different parts of the 
world. Android studio was chosen due to it being an open 
platform and free. It is an App that works through a web 
application and a mobile application, the web application is 
used to track the child's location through the wristwatch by 
using cellular network tools, also to create a user profile, the 
mobile app will receive the GPS location and store it in a 
database. 

Architecture Design 

 

 

 

 

 

 

 

 

Figure 1: Architecture Design of ALAMAN App 

In ALAMAN App there is one server which is the application 
server that using Android Studio to program this application. 
This server is used to store all data and retrieve it to and from 
the database. Of course, there is a database for storing tables, 
child data and medical reports. 

The project consists of two main users (parents, doctor) who 
use ALAMAN app on Android devices. On the registration 
page, the parents create an account in the application as a new 
user by entering the child's data and entering an email and 
password, during registration the parent is given ID number 
to the child to be used when going to the hospital, and then 
he can log in to the application. 

In the event that the user is a doctor, he does not need to make 
a registration because the registration is carried out by the 
admin, the doctor only can log in to the ALAMAN app, and 
then enter the child ID number in the search box to show him 
the child's file and then add a medical report for the child. 

Also in the project there is a watch that contains (ANTENNA, 
GPS, RPI), where the watch is programmed with the 
ALAMAN app by entering the watch code on the parent page 
specifically in the Google map, to track the actual child's 
location, and the father can also select some safe area for the 
child, and in the event that the child leaves these areas, an 
notification will be sent on the parent's phone to inform him 

that your child has left the safety area and inform him of the 
actual location of the child. 

The server interacts with the (ALAMAN app, the child's 
watch), as it receives data about the child's location via GPS 
technology, and then the server sends this information to the 
parent's application to allow him to know the location of his 
child. After the father receives information from the server, 
the father will select the safe areas and blocking areas in the 
application map and then send it again to the server, and the 
server in turn sends this information to the child's watch to 
know the child's location, the watch is composed of 
(ANTENNA, GPS, RPI) so It sends continuous signals to the 
server about the child's location, and the server in turn sends 
these signals to the parent application. 

In the case of a doctor’s login, the doctor sends the child’s 
data to the server, and the server in a timer transmits it to the 
watch and is stored, then the watch sends signals to the server, 
and the server in turn transmits it to the doctor’s device. All 
this data will be stored in the database that interacts with the 
server. In addition to containing the project on the Internet, 
which must be activated in order to run Google Maps on the 
parent’s page so that he can locate and track his child. 

 

1. Mobile tracing system using web application 
In (2017) Mohammad Jahangir Alam stated that parents are 
keenly interested in their children, so they have to provide an 
(Android) phone to their children. Nowadays, we don't find a 
child without an Android phone, so parents strive to keep an 
eye on their children, where they go, what are they doing, 
with who communicate, what software is installed on their 
phones, and other questions that parents need to know 
answered. 
They are very concerned about the direction of their children 
but this process is a little difficult, a mobile phone tracking 
system is designed to track and monitor children; so, parents 
can track the location of their children through this system. 
This application (Android) needs to be installed in both 
parents and kids’ phones with login and password 
registration. Once you have logged in, your parents can 
monitor their children from anywhere on their mobile phone 
by site (www.mobiletrackerbd.com.) 
There are two ways parents can track children either 
automatic or manual, automatic system, by setting a time 
(time limit) in the applications, then the applications 
automatically send the location of the child's mobile phone 
periodically for their parents. The manual system, by children 
has to click the button apps until the phone location is sent. 
In this way, Parents secure their children comfortably and 
without worry. (Forda Nama et al. 2018). 

Parents 
Doctor 

Internet 

Database 

Server 
Android 
Smart 
phone 

Antenn
 

GPS RPI 
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2. Implementation of child tracking system 
Yuvraj Rathod1, Manoj Dighole2, Ritu Sharma3 mentioned 
in their article IMPLEMENTATION OF CHILDREN 
TRACKING SYSTEM ON ANDROID MOBILE 
TERMINALS (2018) that GPS is a system that has been 
known for a long time and is not a new concept; GPS is an 
abbreviation (Global Positioning System). A navigation 
system is a common technique used to track objects and 
objects on earth via satellite. GSM is a technology used for 
navigation and tracking. This system is a protocol in which 
data is transmitted by mobile phone only in communications. 
Recently, the mobile phone has been developed as it is 
integrated on the GPS sensor, so that it can receive all signals 
from satellites and base station. GPS Tracker is used for 
tracking but needs additional GPS, as it charges for these 
services needs to be paid periodically. GSM displays the 
location of the base station, that it does not display the 
location of the device. So the person must pay to the service 
provider in case he will find the location of the device. With 
the progress and development of technology, a person should 
not use and purchase additional equipment (GPS) and paying 
for these services when talking about tracking, the phone 
tracking system has been developed.  This application works 
by several devices through the "self-agglomeration 
technology" which in turn manages the devices associated 
with the child, it also features Bluetooth and wireless LAN. 
Therefore, it is a system that believes and supports the safety 
of children based on modern and sophisticated technologies 
and devices. 

 

Figure3: Network Services 

3. In “Kids’ Tracker: a mobile application for tracking 
children” 

Khalid A. Darabkh, Sima Al-Ali, Ramzi Saifan,Shaima Abu-
Kaff, Saadeh Z. Sweidan 
Thakur Polytechnic (2017 they have proposed a special 
phone for children only, these phones restricted to specific 
contacts by parents, as the application is installed in their 
phones to track their location. The device is designed to be 
worn by the child and installed the Android application in the 
mobile phone parents; it also includes many features that help 
the child to complete his daily work. 
This application works through the bracelet a hand worn by 
the child in conjunction with the Android application in the 
phone of the father, the father is logged into the account in 
the application via many notifications. The child's location is 
sent via notifications on the phone, and he / she can refer to 
the archive record during the past days. Parents can identify 
specific areas where a child can go, such as school and home, 
the green color appears on the specific area where the child 
is at the same time and day, Shows the gray color of the area 
if the selected area but not the day and time required, Red 
may appear in unspecified locations. Signals are sent to the 
main server from the GPS every 5 seconds, either periodic 
notification are sent every 60 seconds, or it can change the 
duration through the settings. 

 

 
 

3. METHODOLOGY ADOPTED  

The methodology I used is DSDM, it is best suited for my 
project for the reasons that I will mention later.  
 
The DSDM methodology has gained full and sufficient 
recognition for effective development by delivering the latest 
software more quickly, even in conditions of time constraints. 
Despite this, there are criticisms that some security elements 
are not available in the four phases, so this research aims to 
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take a broad and in-depth look at discovering the facts of the 
DSDM, through literature reviews that have been conducted. 
The findings show that the DSDM in this current form does 
not provide support for the development of security-focused 
software. Although there is some research related to this topic 
on FDD, Scrum, XP but the findings state that there is no 
research that talks about developing any of the secure 
software using the DSDM method. (Sani et al. 2013) 
Thus, this research proposes to improve the DSDM, so that it 
meets all security aspects in the field of software 
development. 
 
Advantages of DSDM methodology: 

• Process independent of technology. 
• Flexible in developing project requirements. 
• Adherence to the specified budget, strict time. 
• In the development process, stakeholders are 

integrated. 
• Focus strength of testing. 
• It is characterized by a specific approach. 
• Determines all stakeholders’ expectations. 

All in all, DSDM is the best method for my project. 
• In DSDM, resource and time are fixed, and are 

unchanged. If I have 30 weeks to complete my 
project, I can't add one week. 

• Function can be variable. If my project contains 5 
jobs, then I can do 4 jobs because of time. 

 
Figure 5: DSDM model Diagram 

 
 

4. RESULTS & EVALUATION 
 

Data gathering is an important and practical technique for 
group creativity or facilitation. It is carried out by a group of 
people who are familiar with the project requirements. Ideas 
develop, and help define some requirements, through group 
creativity. In this technique we have many tools, but the right 
choice always depends on the stakeholders or the type of 
needs. List of some tools included in this technique. 

The questionnaire aims to collect the requirements in case the 
groups are very large. These are collected for the 
requirements of the stakeholders, provided that they are 

separate, the questionnaires distributed among the parents, 
doctors and some students. The questionnaire provides the 
opportunity to collect requirements from a large number of 
stakeholders for the project, and it also provides flexibility 
and participation to the stakeholder in expressing their 
opinion. However, when preparing the questionnaire 
questions, care must be taken that they are general and 
impartial, which helps to understand and collect requirements 
and needs of stakeholders. 
 

 
Figure 6: Results1 of survey 

The data collected in this graph shows parents who have 
previously read any news about child loss in Oman. The 
result was that most of the parents had heard of this news 
before and the percentage was among 72 questionnaires, 62 
people answered "yes" by 86.11%, while the people who 
answered "no" were 10 people, or 13.89%. 

From this graph we conclude that many cases and tragedies 
occur to children in died and loss, especially in school buses, 
which makes parents concerned about their children when 
they leave the house, they do not have a way of how to reach 
their children or monitor them remotely. Therefore, parents 
are in dire need to end these stories and tragedies to reduce 
loss and died, through a solution that enables them to monitor 
their children even if they are in a location without network. 

 
Figure 7: Results 2 of survey 
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This graph clearly shows the percentage of people who have 
noticed the absence of children in some areas. They were 
87.5% which is 63 people. As for those who answered some 
of that, they were 12.5% which is 9 persons. 
Children are vulnerable to absence in public places, whether 
it is in a park, garden, or perhaps in markets and shops. It is 
also known that children have energy and empty it in playing 
and exploring, so they are at risk of losing from their parents, 
which causes panic and fear for parents if they are not a way 
to protect them from loss. 

 
Figure 8: Results 3 of survey 

This graph shows the percentage of parents who think 
technology can enter into the child tracking field. The 

proportion of those who answered “yes” was 90.28% which 
65 persons, while those who answered “no” 9.72 which 7 

persons. 
Now a day, technology plays a fundamental role in daily life, 
as we have become in the era of technology, the time of 
automation. These ratios indicate that technology is able to 
track and monitor children from a distance, which makes it 
easier for parents to know the movements of their children in 
every part of the second, and to know their locations in the 
smallest details through the use of GPS technologies 

 
Figure 9: Results 4 of survey 

The following chart shows the parents ’need for a database of 
child medical records associated with all hospitals. The 
highest percentage of fathers who answered "yes" was 68, by 

94.44%. As for those who answered "no", they were 4 
persons, with a percentage of 5.56%. 

This indicates that parents are in urgent need of child care by 
providing medical records in hospitals, where if the child is 
registered in a hospital in Muscat, and he has gone to a picnic 
from the school to the state of Barka, and something 
happened to him that led him to go to the hospital. Here the 
problem lies; the hospital in Barka does not contain the 
slightest medical information about the child. So here lies the 
importance of providing a medical database linked to all 
hospitals for all patients. Once the patient gives their ID 
number, an automatic medical record will appear. 
 

 
Figure 10: Results 4 of survey 

This graph shows parents believing that their children will 
sleep on the school bus, which raises fear and thinking about 
them because they have no solution to monitor them. 

Of course, the highest percentage was attributed to parents 
who answered “always”, they are always anxious and 
thinking about this issue and their percentage was 50%, 
followed by those who answered “sometimes” by 30.56%, 
followed by those who answered “very often” by 13.89% 
percentages, and the lowest share was for those who did not 
think about this issue permanently and were A very small 
percentage 5.56%. 

We can deduce from these proportions, the extreme fear of 
their children on the school bus, given the many tragedies and 
stories that we heard everywhere, which we read in the 
newspapers, and which many talks about in the died of the 
children inside the bus because of their forgetfulness, which 
led to their suffocation due to the lack of oxygen. Again, I 
repeat, parents an urgent need for a solution that ends these 
stories and tragedies. 
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Figure 11: Results 6 of survey 

Graph 6 illustrates the parents' opinion about the primary 
responsibility for the safety of children in the school bus. The 
highest percentage of parents was 45.83%, The lowest 
percentage was to protect the child himself by 1.39%. As for 
the parents' opinion regarding child safety by the school 
administration, it was 38.89%. 

Through what I gathered of information and opinions of 
parents about an application to track their children, and the 
need for it. I have come up with the following results: 

We hear a lot of children's tragedies in loss, some of them die 
suffocated on the school bus, some may drown in a 
swimming pool, some may lose in their garden while they are 
going to a picnic, and many cases that occur here in the 
Sultanate of Oman.  Parents are also worried about their 
children sleeping on the bus, causing a sensation, many 
psychological problems for children and many deaths. 

Children go through many stages, one of which is to become 
a naughty child and love to explore places, which leads to a 
loss from his parents. Parents spend some of their time out of 
the sight of their children, which makes it difficult for them 
to know what their children are doing, i.e. they went, did they 
arrive, with those who play Parents have no way to protect 
their children from this loss.  

Children and patients in general, need a special medical 
record for each patient in all hospitals, meaning that they need 
a solution that collects medical records, and tracks children.  
In addition to parents ’opinion that technology can end these 
tragedies, through a solution that enables parents to monitor 
and track parents on their children. 

Therefore, with the information you have gathered, parents 
need the most urgent need to find a technology that tracks the 
location of your children, so that they are monitored in cases 
where they are out of sight of their parents, which reduces the 
loss of children. 
 

5. CONCLUSION 

Feeling of safety for children is one of the first importance of 
the Omani parents, although there is good care for children 
and constant monitoring, but in reality, constant monitoring 
is not always a useful way; especially since the children are 
not under their parents eyes all the time. 

Omani parents need to end the tragedies that happen to their 
children in the loss, the Omani child has the right to care and 
preservation.  

ALAMAN application has been implemented, in line with the 
requirements of the Omani people, in providing a system that 
allows parents to track the location of their children at 
anytime and anywhere through GPS technology, which limits 
the loss of children, facilitating the searches that last for hours 
and days. The parents can specify safe areas for the child to 
go to, and define block areas. In the event that the child is out 
of the safe areas, the watch sends signals to the server via 
GPS, and the server transmits these signals to the phone 
application as a notification that tells the parents that your 
child has left the safety areas, again the application sends 
signals to the server and the server converts the signals to the 
watch to know the actual child's location and then Once 
again, these signals, provided with the child's location, are 
transferred to the father’s application as a notification 
informing him about the child’s location and the distance the 
child is away from. 

It also facilitates the movement between the Sultanate’s 
governorates, as it contains medical records for children that 
can be accessed in any hospital in Oman. ALAMAN 
application is a very simplified application, but there are 
many important details that every parent should know and 
follow it, as it aims to care and safety for the Omani child.  
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ABSTRACT 

In this project, using the Accelerometer sensor to take several different readings to 

obtain a quantity of information until the machine recognizes the various movements 

by defining the X, Y, and Z coordinates. Collects information about the location of X, 

Y, and Z coordinates during the movement. Accelerometer sensors convert motion into 

electrical signal so, signal be suitable for measure. The sensor makes several 

movements so, that Edge Impulses can recognize it. The motion must be repeated 

several times so, Edge Impulse can recognize it. Every two minutes we repeat the 

movement. The more attempts which do it more exact results we get. All the data which 

measure by Accelerometer sensor be store it in Edge impulse. In Edge Impulse there 

are a lot of steps I should go through it. Data acquisition use to collect data. Then create 

impulse by add processing block choose spectrogram. Next, adding Learning block 

then choose Neural Network (Keras). It can generate feature by select MFCC. It will 

show 3D shape with different colour for x, y, and z. NN classifier use to training output. 

It is showing percentage of accuracy. In Model testing show green colour if identify 

colour if it is unknown will be shown orang colour. Last one is  Deployment. It used to 

build on device model.  The edge impulse can be train and test data till machine 

recognized. After the machine recognizes several movements, so can build model. 

Then  program it by using a microcontroller to do three different action, so that action 

can be useful for People with special needs, I hope this project will be helpful for their 

needs. The importance of this project lies in the use of machine learning to identify 

hand movement. 
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LIST OF ABBREVIATIONS 

DC: Direct Current 

PWM: Pulse-Width Modulate 

IDE: Integrated Development Environment 

PPE: Personal Protective Equipment 

 

LIST OF SYMBOLS 

VIN: Input Voltage. 

v: voltage. 

I/O: Input/ Output 

Gravity vector 𝑔𝑔𝑠𝑠 

 

1. INTRODUCTION 

Through this project, refers to finding a mechanism to help people with special needs, 

by making a hand gesture that helps them perform some tasks such as use the 

wheelchair to move forward, backward and turn right. The idea of the project to use 

Machine learning (ML), training it, building set of data, collecting data, testing the 

impulse, and then programming  to do a specific action.ML is concept of writing 

computer program. ML lies to convert raw data into important information. In the ML 

there is process called training, which mean use specific algorithm to identify rules of 

data. (Jan Jong boom 2020) 

1.1 Background of the Project 

The importance of the project lies in helping people with special needs to perform 

some simple. The mainly reason to choose this project to do several action, the most 

important of which is helping people, and the other reason is to use machine learning, 

and as we know that machine learning has a large and effective role at the present 

time to do work that is difficult for a person to do, and the machine learning can solve 

all complex problems, so it is good to know how Machine Learning Works. Machine 

Learning has a big role in various industrial, health, agricultural, etc. It is difficult 

now for the factories to operate without the presence of machine learning. The world 

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 2



has become an urgent need for machine learning to solve all the needs of people and 

solve complex problems. Every one of us uses machine learning in our normal affairs. 

Examples of using machine learning are Google Siri and Alexa. We use it for face and 

fingerprint to unlock the phone and that is a part of Machine Learning. (Vinayak and 

Ltd 2020) 

Machine learning need Accelerometer to collect data. This sensor identifies the 

movement and analyses it by knowing the X, Y, and Z coordinates and collects 

information about the location during the movement. Accelerometers are called 

MEMS, which is a short of Micro-Electro-Mechanical Systems and the 

Accelerometer is usually very small. There are two types of acceleration force, the 

first is the static force, an example is friction and gravity, and the second is the 

dynamic force, such as vibration. (Danny Jost 2019) 

1.2 Proposed Approach 

1.2.1 Project Aim 

To build a machine learning with a set of data by using Edge Impulse platform to make 

hand gesture recognition system to control wheelchair. 

 

1.2.2 Project Objectives 

1- To control wheelchair using hand gesture motion. 
2- To collect data by using Accelerometer sensor. 

3- To build a machine Learning model to identify the movement.  

4- To identify data which build in machine learning and get at least 80% accuracy. 

5- To program data to control wheelchair to move forward, backward and turn right. 

6- To design a system which can be able to recognize and detect hand gesture motion, 

which can be capture three axis of hand motion. 
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1.3 Applications 

Hand Gesture can be used by people with special needs, to move their wheelchair 
forward backward and turn right. 

It used to transport patients in a hospital. 

Helps the elderly to complete daily tasks, for example transfer using a wheelchair 
from one place to another place.  

 

1.4 Project Limitations 
Of course like other application, challenge will be there with some restrictions. Which 
limit my project.  

1- Not suitable for long distance, because difficult to people with special needs to 

move their hands up, down, and right. 

2- Wheelchairs bear certain weights and that consider as a limit, hence not all people 

may be  able to use it. 

3- Has limit charge, hence need to be charge after some range. 

4- Difficulty of using the wheelchair in the warm areas because he is disappearing to a 

cooling system to avoid combustion. 

 

1.5 Overview of the Project Report 
In this project nine Chapters to be completed. Chapter 1 introduces the project, where 

aim and objective muse explained well. Applications, which verify where we can used 

in our life. Limitation of using Machine Learning. Chapter 2 related to methodology 

where methods must be explained well with reason why choosing this method. 

Examples must be given. A diagram that explains the selected methodology must be 

drawn up. Chapter 3 about Literature Review four different topics must be chosen and 

then abbreviate it and write each topic separately. Chapter 4 about budgeting and 

project management, which include proper tables to show the scheduled clearly.  The 

prices of the parts must be schedule.  The management risks to be mentioned. Chapter 

5 about Design and Analysis project require to draw a block diagram, flowchart, and 

circuit diagram. key parameter to be identify. Chapter about simulation and testing. It 

requires to automatic switching for complete schematic diagram.  
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2. METHODOLOGY 

Methodology helps us to get important and valuable information. To find guidance 

and considered as guidance to get the desired results, so important for us, before 

starting any project, to have a specific methodology to follow to get an ideal project. 

Having a methodology helps to solve all the problems encountered in the project and 

achieve the desired goals. There are five different models, choose each one that we 

find it the best and applicable. (Emma 2020) 

The five models are: 

The first one is Waterfall model. Easy to use and determine. It is simple. Should last 

stage finish then software can be ready. High risks to use this method. The second 

type is Iterative model. In some cases, can develop in the beginning. Easy to progress 

and measurable. cannot choose it if we do simple project, so applicable for difficult 

project. The third type is Spiral model. Can make change in the beginning even if can 

reach the last stage. Huge number of stages require especially in the intermediate. It is 

expensive. The four type is V-shaped model. Suitable for small projects. Can be 

controlled easily. Can make testing and verification in the beginning. It is not flexible. 

The last one is Agile model. The project contains short iterations. The risk is low. The 

only thing where cannot know the cost of the project, Because of the changes that take 

place. (Anon 2017) 

In my project, choosing V-shaped SDLC model is the best choice, because of its 

features. It is useful for use by engineers due to the requirements required of them. 

Suitable for small and large projects. Each stage has its own controller. Can be 

controlled easily. Can make testing and verification in the beginning. It is not possible 

to move to the second stage until after completing the first stage. Another name for 

this model is validation and verification model. (Anon 2017) 
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2.1 Applied Methodology 

 
                Acceptance Test Design  

                      

 
                  System Test Design 

 

 
          Integration Test Design 

  

 
      Unit Test Design 

 

  

 

 

 
Figure2.1: Various phases of V-shaped SDLC model. (Dharmendra Kumar 2019) 

 

In the figure2.1 shown that, this method is characterized by the ease, so that it is not 

possible to move to the other step without completing the first step, so it is easy to 

complete the project easily and smoothly by completing each stage step by step and 

then moving to the next step. 

The main phases involved for this method are: 

Requirements Analysis: The main initial requirement in my project is 

Accelerometer sensor, Arduino Nano 33BLE Sense, computer to download Edge 

Impulse, micro-USB cable, two motors need it for the output, and it controlled with 
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Architecture 
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Module 
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System 
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motor driver and four batteries. Normal wire required to connect output devices.  

Need chassis to keep motors on it and need two wheels. Relate to Edge Impulse, 

should download some software require before connecting any devices to Edge 

Impulse. Arduino does not have Wi-Fi; hence should download software program. 

Arduino CLI. Need to be download it to connect Arduino with Edge Impulse. This 

software needs if devices do not have Wi-Fi or IP connection. Serial Daemon use to 

upload configuration setting for all devices not connected with Wi-Fi or IP 

connection.Node.js v12. Need to be download it to connect Arduino with Edge 

Impulse. Arduino IDE, need this software to program finding result. 

 

System Design: All hardware and software required in this project will mention in 

detail by help of block diagram, flowchart, and circuit diagram. Where the block 

diagram will show the work of each functional unit, and how it connects.  

Accelerometer sensor identifies the movement and analyses it by knowing the X, Y, 

and Z coordinates and collects information about the location during the movement. 

Accelerometer connected with Arduino Nano 33BLE Sense by using micro-USB 

cable. The Arduino detected motion which is generated in the accelerometer. Then all 

signals will send it to Edge Impulse. Edge Impulse is a program which help 

engineering to solve complex problem which is difficult to solve it by human. Which 

collect different information through the availability of a groups of data, its analysis 

and matching in the similar movement. The program can sort similar movements. We 

have similar motions that a machine can identify. Edge Impulse can do different 

process collect data, train data, test data and finally implement data. Flowchart will 

define all steps require.  Data will be sent from Arduino to Edge Impulse. Edge 

Impulse will do different process and store data, so the first process will be end here. 

Second process is Implementation the data. First connect Accelerometer with 

Microcontroller. The system will read the accelerometer in each two seconds, then the 

model will classify the data, according to the classifications (action 1, or action 2 or 

action 3). Then Microcontroller can be program by using Arduino programming, 

where can use the dataset to build a program which can do different action. At the 

output, the DC motor will be used.  
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Circuit diagram will show all components with pin connection. In the input connect 

LSM9DS1 which have 9 axes. 3 axes for Accelerometer. 3 axes for Gyroscope. 3 axes 

for Magnetometer. It has 16 bits for the data output. VDD connect with 3.3v. SCL 

with pin9 which digital pin. SDA with pin8 which digital pin. The Arduino connect 

with 3.3v in pin30 which related to input voltage (VIN). Pin 5,6,7 are digital pins, 

hence I connect with output. (Store.arduino.cc 2020) 

Architecture Design: Where the block diagram will show the work of each 

functional unit, and how it connects. Accelerometer sensor identifies the movement 

and analyses it by knowing the X, Y, and Z coordinates and collects information 

about the location during the movement. Accelerometer connected with Arduino 

Nano 33BLE Sense by using micro-USB cable. The Arduino detected motion which 

is generated in the accelerometer. Then all signals will send it to Edge Impulse. Edge 

Impulse is a program which help engineering to solve complex problem which is 

difficult to solve it by human. Collect a different information through the availability 

of a groups of data, its analysis and matching in the similar movement. The program 

can sort similar movements. We have similar motions that a machine can identify. 

Edge Impulse can do different process collect data, train data, test data and finally 

implement data. 

Module Design: Flowchart will define all steps require. Circuit diagram will show 

all components with pin connection. Data will be sent from Arduino to Edge Impulse. 

Edge Impulse will do different process and store data, so the first process will be end 

here. Second process is Implementation the data. First connect Accelerometer with 

Microcontroller. The system will read the accelerometer in each two seconds, then the 

model will classify the data, according to the classifications (action 1, or action 2 or 

action 3). Then Microcontroller can be program by using Arduino programming, 

using the dataset to build a program which can do different action. Using motors as 

output. 

Circuit diagram will show all components with pin connection. In the input  connect 

LSM9DS1 which have 9 axes. 3 axes for Accelerometer. 3 axes for Gyroscope. 3 axes 

for Magnetometer. It has 16 bits for the data output. VDD connect with 3.3v. SCL 

with pin9 which digital pin. SDA with pin8 which digital pin. The Arduino connect 
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with 3.3v in pin30 which related to input voltage (VIN). Pin 5,6,7 are digital pins, 

hence connect with output. 

Coding: A process which let project be coding, need to programming language to 

convert my project into code. Must be chosen the appropriate language for this 

project. choose Arduino IDE. Arduino IDE, need this software to program finding 

result. 

Unit Testing: One of the important things that must be known is to know the faults 

of the sensors, so it is important to do measurements for the input and output for the 

component. Developers develop a set of codes used to test different and specific 

function.  The machine must be well trained to be able to recognize the movements. 

Where cannot do a test for machine unless adequately trained. Edge Impulse has been 

programmed with this approach. 

System Testing: Through this phase the project will be test if it is validated, 

through different tests which are Integration Testing, System Testing and Acceptance 

Testing. The test results will be tabulated. I should test method. A test must be 

performed for all components in the project. Check the Arduino if it is working 

properly. Connect the Arduino to the computer and download some required software 

to be installed in Edge Impulse. Also make sure the programming software used to be 

programmed can be used in Edge Impulse. 

3. LITERATURE REVIEW/THEORY 

In this chapter choose four different article from different sources. Then write the 

limitation, analysis, approach, and suggestion.  

Hand-on Machine Learning with Scikit-Learn Keras & Tensor Flow 

(Jupyter 2019) 

What is Machine Learning System? 

When anyone hears about a machine learning, he imagines that to be a robot that does 

all the work. Imagination has become reality today and has become widespread. 

Computers can learn without need to program it, and this is called a machine learning. 

This is what Arthur Samuel said in the year 1959. When the system learns something, 
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we call that training, and each training is called a training sample. There are different 

several type of ML. The first one is Supervised Learning. Spam filter is an example of 

Supervised Learning. This type of learning does train many times till machine 

identify. The second type is unsupervised Learning. It is unlabelled training data. The 

system can learn without need for someone to supervised. The third type is Semi 

supervised Learning. Label data always needs many times and very expensive, hence 

in this type they use unlabelled instant with a few label instant. The last type is 

Reinforcement Learning. Always learn by itself, so it chooses best strategy.  

 

Effective Inertial Hand Gesture Recognition Using Particle Filtering Trajectory 

(Tiancheng L 2018) 

Hand gestures have become very common today. There are many types of hand 

gestures, depending on the method used to find the hand's location. One of the most 

common methods is Proposed Method. This method relies on determining the path of 

the hand through knowledge of positional estimator. Proposed method can obtain 

velocity and position evaluated. To obtain the evaluated attitude quaternion 

dependence to three sensors, which are an accelerometer, a gyroscope, and a 

magnetometer. This evaluated called a particle filter. 

There are two type of hand gesture related to its classification. The first one in inertia 

sensor based. Getting the movement of the hand gestures through the MEMS. It is not 

expensive compared to Vision Base. To get more accurate gestures through knowing 

the user’s attitude. A gyroscope can be used because it gives accurate readings. It is 

possible to use two types of sensors to determine the speed, which helps to recognize 

hand gestures in real time, so will get accurate result. If we use a single sensor, we 

may not get satisfactory results. 

 The second one is the vision based. It is identified user’s motion. It can detect users’ 

hand, to give accurate result. One of the most important advantages of this type is that 

it is relatively reliable, so it is widely used in the field of artificial intelligence. This 

type is considered very expensive compared to the other type.  
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A fusion Recognition Method Based on Multifeature Hidden Markov Model for 

Dynamic Hand Gesture 

(Daniele Bibbo 2020) 

A fusion method which recognizes dynamic hand gesture. There are two stages in this 

method. The first one is separate hand gesture dynamic through evaluate the speed of 

moving hand to get data. The second stage is chosen four different sorts of hand 

gesture which are bending angle, palm postures, gesture trajectory and opening angle. 

Leap motion help to recognize this four sorts through identify hand motion. When 

comparing a hand gesture static and a dynamic, we note that it is easy to determine 

the amount of hand acceleration in a hand gesture static. There are two kinds of sensor 

can be use in hand gesture. The first one wearable sensor and the second is vision-

based sensor. They are used to catch movement of fingers and hand. wearable sensor 

is difficult to control and difficult to use to perform hand gestures. The user may feel 

unnatural, which making it difficult to use. It is better to use a Vision- based sensor 

because it is considered less complicated, and it is easy for the user to use it because 

there is no physical contact with sensor and user. 

 
Chinese Tone Recognition Based on Dynamic Muscle Information 

(Jianbiao Zhang 2020) 

Initial experiments were based on lip movement in Chinese experiments. But the 

results were not satisfactory. Other experiments have been established based on the 

distinctive Mandarin tone. This experiment is based on recognizing the Mandarin tone 

through vowel pronunciation. The results indicate that the lip tone gave more 

pronounced results, with a rate of 97.3%. The lip movement experiments did not 

obtain satisfactory results due to the complexity of the Chinese language and different 

pronunciation. The method used to know the movement of the lips is pixel-based 

method use to collect information and identifying the surrounding objects as a feature. 

This process requires a camera to capture the 3D information to obtain high accuracy. 

Uses facial depth images to obtain three-dimensional points. Getting the 

characteristics of the lips is somewhat difficult to find because it may be affected by 

the light or the colour of the skin. 
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Table 3.1. Summary of papers reviewed on” A hand gesture recognition to control wheelchair 
to help People with special needs.” 

 
Title,  

Author 

 and Year 

 

Concepts, 

Approach,  

Methods, 

 Analysis adopted 

Inconsistencies, 

Gaps, 

Contradictions, 

Differences 

 
 
Improvements 

 
Hand-on Machine 

Learning with 

Scikit-Learn 

Keras & Tensor 

Flow 

(Jupyter 2019) 

 

 
 
 

There are different 

several type of 

ML. 

1-supervised 

Learning.  

 

2- unsupervised 

Learning.  

 

3-Semi supervised 

Learning.  

4-Reinforcement 

Learning. 

 Label data always 

needs many times 

and very 

expensive. 

Use unsupervised 

Learning. It is 

unlabelled training 

data. 

 
Effective Inertial 

Hand Gesture 

Recognition 

Using Particle 

Filtering 

Trajectory 

(Tiancheng L 

2018) 

 

 
 
 

To obtain the 

evaluated attitude 

quaternion 

dependence to 

three sensors, 

which are an 

accelerometer, a 

gyroscope, and a 

magnetometer. 

This evaluated 

called a particle 

filter. 

 

This type is 

considered very 

expensive 

compared to the 

other type.  

 

- 
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A fusion 

Recognition 

Method Based on 

Multifeature 

Hidden Markov 

Model for 

Dynamic Hand 

Gesture 

(Daniele Bibbo 

2020) 

 
 
 
 
 

 When comparing 

a hand gesture 

static and a 

dynamic, we note 

that it is easy to 

determine the 

amount of hand 

acceleration in a 

hand gesture static. 

wearable sensor is 

difficult to control 

and difficult to use 

to perform hand 

gestures. 

It is better to use a 

Vision- based 

sensor because it is 

considered less 

complicated, and it 

is easy for the user 

to use it because 

there is no physical 

contact with sensor 

and user. 

 

 The method used 

to know the 

movement of the 

lips is pixel-based 

method use to 

collect information 

and identifying the 

surrounding 

objects as a 

feature. 

Getting the 

characteristics of 

the lips is 

somewhat difficult 

to find because it 

may be affected by 

the light or the 

colour of the skin. 

Better to use the 

Mandarin tone 

through vowel 

pronunciation. 
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4. BUDGETING AND PROJECT MANAGEMENT 

In this chapter, mention that the budget of the components needs to do this project. 

Also mention all risk that may will face during doing project. Explanation of all parts 

of PESTEL Analysis. 

4.1 Project Budget 
Table4.1: Project Budget. 

 
Quantity 
 

 
Component 

 
Approximate price 

 
1 

micro-USB cable  
 

3 OR 

 
2 

Arduino Nano 33BLE 
Sense 
 

20 OR 

 
3 
 

Computer 
 

250 OR (I already have 
computer) 

4 
 

Switch 
 

3 OR 

 5 
 

2 motors 2 OR 

6 Motor driver 2 OR 

7 car 5 OR 

8 Normal wire 1 OR 

Total price All Components 286-250=36 OR 

 

In the Table 4.1, the components used in this project are listed, along with their price. 

This schedule aims to develop a well-thought-out plan so that the project does not cost 

huge amounts of more than 200 Omani riyals. 
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4.2 Project Schedule 
Table 4.2: Gantt Chart 

 Week
1&2 
 
 

Week
3&4 

Week
5&6 

Week7
&8 

Week9
&10 

Week11
&12 

Wee
k13 

Wee
k14 

Check 
chapter 
1,2, 
,3,4,and
5. 

        

Write 

Code 
        

Writing 

chapter6  
        

Writing 

chapter7 
        

Writing 

chapter8 
        

Writing 

chapter9 
        

Conclusi

on 
        

Final 

report 

submiss

ion. 

missing

.  
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Final 

report 

submiss

ion  

 
 
 
 

       

Present

ation 
  

 
 
 

      

 
I the Table 4.2 shown that, explanation of the plan followed to complete the report. 

During the first three weeks, I chose the topic on which I will do my project and I 

read carefully about it, and then I chose the appropriate topic. In the fourth week I 

wrote down the Proposal and submitted it. In the fifth and sixth weeks, I wrote 

chapter 1. In the seventh and eighth weeks, I wrote chapter 2. In the ninth week, I 

wrote chapter 3. In the tenth week, I wrote chapter 4. In week 11 and 12 I wrote 

Conclusion & check if something missing, and I will also submit the report. Finally, 

in Week 14, I will present my presentation. In second semester I did chapter 6, 7, 8, 

and 9. All these chapters need three weeks to do it, so  did it in week 9, 10, and 11. 
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4.3 Risk Management 
Table 4.3: Risk Management 

 

Type of risk 

 

Description  

 

How to overcome  

 

 

Political (p)    

 

 

The project has no 

political relationship 

because it talks about 

developing machine 

learning, and this is 

permissible in all 

countries. 

 

 

- 

 

 

Economic(E) 

 

 

 

 

The project may cost an 

expensive to a certain 

extent because it needs a 

high-quality component 

for the project to be 

success, instead of using a 

poor-quality or ineffective 

component. 

By searching for a high-

quality component at an 

affordable price. 

 

 

Sociocultural (S) 

 

 

 

 

 

This project helps the 

community by facilitating 

the needs of people with 

special needs. It is 

expected that the 

community will like it 

because it will facilitate 

the people with special 

needs to use it in their 

daily needs. 

 

- 

 

 

Technological (T) 

 

One potential problem is 

that the accelerometer 

may not be able to obtain 

Maybe I need to use 

another sensor that works 

with Accelerometer like 
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accurate readings unless 

we train it permanently. 

Gyroscope to get accurate 

results. 

 

 

Legal (L) 

 

 

 

 

There are no illegal things 

in my project. 

 

 

 

- 

 

 

 

Environmental (E) 

 

The project is very safe 

on the environment and 

does not contain harmful 

substances. 

 

 

 

- 

 
Table 4.3 shown that, All PESTEL elements are explained. From a political point of 

view, the project does not talk about any political matters. On the economic side, 

some of the components may be expensive, so must look for places to sell the 

components at a reasonable price. From the cultural point of view, the project is 

considered acceptable. Technology is a big world. If reading and knowing the good 

qualities of the components, our technological problems will decrease. There is 

nothing illegal in this project. Finally, the project does not harm the environment at all 

because it does not contain harmful substances. 

5. DESIGN AND ANALYSIS 

In this chapter will be discerption of block diagram and flow chart. All components 

will be identified, and parameters will be mentioned. Schematic diagram will be 

designed by using software tools which is applicable to design schematic diagram.  

5.1 System Analysis 

5.1.1 System Block Diagram 
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TRAIN &TEST:   

 

   

 

 

 

 

 

IMPLEMENTATION:  

 

 

 

   

 

 

  

 

 Figure 5.1: Block Diagram   

 

TRAIN &TEST : 

In the figure 5.1 the Accelerometer is a tool or device which measures Acceleration. 

As known that acceleration represented by speed per time (meter/second square). This 

sensor identifies the movement and analyses it by knowing the X, Y, and Z 

coordinates and collects information about the location during the movement. 

Accelerometer connected with Arduino Nano 33BLE Sense by using micro-USB 

cable. The Arduino detected motion which is generated in the accelerometer. Then all 

signals will send it to Edge Impulse. Edge Impulse is a program which help 

engineering to solve complex problem which is difficult to solve it by human. It can 

collect different information through the availability of a groups of data, its analysis 

and matching in the similar movement. The program can sort similar movements. 

Where a machine can identify similar motions. Edge Impulse can do different process 

Accelerometer 

(Sensor) 
Arduino Nano 
33BLE Sense 

Let machine to 
recognize data.  

Accelerometer 

(Sensor) 

 

Edge Impulse 

 

Microcontroller 

Action 1 

 (Move forward) 

 Action 2 

(Move backward)  

 Action 3  

(Turn right) 

Up 

Down 

Right 
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Start 

collect data, train data, test data and finally implement data. All this data will be 

stored in machine. Two seconds is the best to collect data for sample length. When 

accelerometer collected enough data, the data will be going in different process. The 

spectral analysis will extract the data features, then the data will be classified by 

Neural Network. When impulse trained, it is a time to test the data. The data which 

trained we can get its classification by Neural Network in Live classification, but if 

applied new data which is not train before, in this case new block must be add. The 

new block called Anomaly detection, where new data can be classified. When data 

tested well, so the data is ready to use to build a model by using Arduino Library. 

IMPLEMENTATION:  

 The Accelerometer take several different readings to obtain a quantity of information 

until the machine recognizes the various movements by defining the X, Y, and Z. 

When Accelerometer identify different motion now, hence can program finding 

motion to do specific action. By using Arduino software to program three different 

action and at the output will be connect with motors. The motors work as output, 

when wheelchair move forward that is mean action 1 will work etc. When machine 

recognize the data, it time to move hand gesture up or down or right, the 

Accelerometer will sense the motion and depended to that motion wheelchair will 

move forward or backward or turn right.  

5.1.2 System Flow chart 

TRAIN &TEST : 

 

 

 

 

 

 

 

 

 

 

Accelerometer sensors take 
several different motions.  

Arduino Nano 33BLE Sense 

detects different data, then send 
data set into Edge Impulse.  
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End 

Start 

 

 

  

  

 

  No 

 

 

 

Yes 

 

 

 

 

 

IMPLEMENTATION:  

 

 

 

 

 

 

 

 

 

 No 

 

 

 No No   

 

  

 Collect, Train, Test, and 
process data.  

Connect Accelerometer with Microcontroller to 

program different action.  

If gesture 

move up  

If machine 
recognize 

different motion 

Store model data 
in the machine. 

 

The system will read the accelerometer in each two 
seconds. 

The model classifies the data. 

If gesture 

move down  

If gesture 

move right 
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End End End 

Yes Yes Yes 

  

 

  

 

 

 

    

 

 

 

 

Figure 5.2: Flow chart 

 

In figure 5.2 shown that the flow chart of my project. It is going into two process, the 

first one is train & test and second one is implementation. In the beginning, connect 

Accelerometer with Arduino Nano 33BLE Sense by using micro-USB cable. Data 

will be collecting by using accelerometer sensor. The data which collected will be 

trained and testing, hence data can be classify. If the data classify, so it is a time to 

deploy a data and build a model, so the first process will be end here. Second process 

is Implementation the data. First connect Accelerometer with Microcontroller. The 

system will read the accelerometer in each two seconds, then the model will classify 

the data, according to the classifications (action 1, or action 2 or action 3). Then 

Microcontroller can be program by using Arduino IDE to control wheelchair, dataset 

will be used to build a program which can do different action.  

5.2 Requirements Analysis 

5.2.1 Summarizing the key parameters from the datasheet. 

Arduino NANO 33 BLE include 9 axes. 3 axes for Accelerometer. 3 axes for 

Gyroscope. 3 axes for Magnetometer. The Microcontroller has code nRF52840. It is 

working with 3.3 operating voltage. The limit of Input voltage is 21v. This Arduino 

wheelchair move forward.  Wheelchair move backward. Wheelchair turn right. 

Send signal to 
Accelerometer.  

Send signal to 
Accelerometer.  

Send signal to 
Accelerometer.  

Microcontroller 
send signal to 
motor driver. 

Microcontroller 
send signal to 
motor driver. 

Microcontroller 
send signal to 
motor driver. 
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require DC current per I/O pin which is equal to 15mA. It has clock speed of 64MHz. 

It has 14 digital Input and 14 digitals. Always PWM (pulse-width modulate) all 

connected with digital pins. It has 32 bits. It has 8 analog Input pins. 

 (Store.arduino.cc 2020) 

LSM9DS1 have 9 axes. 3 axes for Accelerometer. 3 axes for Gyroscope. 3 axes for 

Magnetometer. It has 16 bits for the data output. Between 1.9v -3.6v analog supply 

voltage. 1.9 of power mode. (Store.arduino.cc 2020) 

Microcontroller (n RF52840) have range of supply voltage between 1.7v -5.5v. For 

external components voltage between 1.8v-3.3v. (Store.arduino.cc 2020) 

Motor Driver(L298N), which have four inputs. Two inputs related to first motor and 

remain two inputs for second motor. It has two enable PWM, one for motor 1 and 

other for motor 2. It has four outputs. Two outputs related to first motor and remain 

two outputs for second motor. It connects with DC power source at the input around 

12V. For switching logic need 5V. It can control speed and direction of motors by 

using motor driver. Inputs pins control direction and enable pins control speed. 

(Components101 2020) 

 

5.2.2 Initial Conditions 

To initialize the Arduino, we first need to connect it with micro-USB cable to the 

computer. Then it needs certain steps to be activated in Edge Impulse program to be 

recognized. After the Arduino connected to the program, a green colour will turn on 

and the program is ready. We define the frequency and sample time and the type of 

sensor used. In this project, I will use an Accelerometer sensor to take different 

movements, each movement for 2 seconds. Repeat the movements as many as 

possible to get an exact answer. The program will take reading of sample each 2 

second.  

Hardware Requirement: 

Arduino NANO 33 BLE include 9 axes. 3 axes for Accelerometer. 3 axes for 

Gyroscope. 3 axes for Magnetometer. The Microcontroller has code nRF52840. It is 

working with 3.3 operating voltage. The limit of Input voltage is 21v. This Arduino 

require DC current per I/O pin which is equal to 15mA. It has clock speed of 64MHz. 
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It has 14 digital Input and 14 digitals. Always PWM (pulse-width modulate) all 

connected with digital pins. It has 32 bits. It has 8 analog Input pins.  

(Store.arduino.cc 2020) 

Micro-USB cable. The length of this cable is 3feet which equal to 1 meter. It is used 

to connect devices. 

Motor Driver(L298N), which have four inputs. Two inputs related to first motor and 

remain two inputs for second motor. It has two enable PWM, one for motor 1 and 

other for motor 2. It has four outputs. Two outputs related to first motor and remain 

two outputs for second motor. It connects with DC power source at the input around 

12V. For switching logic need 5V. It can control speed and direction of motors by 

using motor driver. Inputs pins control direction and enable pins control speed. 

(Components101 2020) 

Computer is a devices which use to download all requirement software. 

 

Software requirements: 

Edge Impulse. It is platform use to develop machine learning which help developers 

to develop aa new things related to artificial intelligence. New module can be built. 

There are different kind to gathering, so can use camera, accelerometer, and phone 

data. 

Node.js v12. Should be download it to connect Arduino with Edge Impulse. 

Arduino CLI.  also download it connect Arduino with Edge Impulse. This software 

needs if devices do not have Wi-Fi or IP connection. Serial Daemon use to upload 

configuration setting for all devices not connected with Wi-Fi or IP connection. 

Arduino IDE. I need this software to program finding result. 

 

Easy EDA. It is a software program use to draw schematic diagram. 
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5.2.3 Input and output parameters 

 

To initialize the Arduino, first need to connect it with micro-USB cable to the 

computer. Then it needs certain steps to be activated in Edge Impulse program to be 

recognized. After the Arduino connected to the program, a green colour will turn on 

and the program is ready. We define the frequency and sample time and the type of 

sensor used. In this project, I will use an Accelerometer sensor to take different 

movements, each movement for two seconds. 

The Accelerometer take several different readings to obtain a quantity of information 

until the machine recognizes the various movements by defining the X, Y, and Z. 

When Accelerometer identify different motion now, can program finding motion to 

do specific action. Use Arduino software to program three different action and at the 

output I will connect motor driver to the microcontroller. The motors work as output, 

when motors move forward that is mean action 1 will work etc.   

Motor Driver (L298N), which have four inputs (IN). Two inputs related to first motor 

and remain two inputs for second motor. It has two enable PWM, one for motor 1 and 

other for motor 2. It has four outputs. Two outputs related to first motor and remain 

two outputs for second motor. It connects with DC power source at the input around 

12V. For switching logic need 5V. It can control speed and direction of motors by 

using motor driver. Inputs pins control direction and enable pins control speed. Motor 

driver will work as output. (Components101 2020) 

 

5.2.4 Relations 

The Accelerometer take several different readings to obtain a quantity of information 

until the machine recognizes the various movements by defining the X, Y, and Z. 

Non gravitational or specific force represented by (𝑓𝑓). 

When there is no motion mean at rest the specific force = + local gravity. 

Acceleration defines by (�⃗�𝑎). 

The magnitude of local gravity represented by 𝑔𝑔0. The unit of 𝑔𝑔0 is 𝑚𝑚 ∕ 𝑠𝑠2. 
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Gravity vector 𝑔𝑔𝑠𝑠 = 𝑔𝑔0 ⋅ 𝛾𝛾𝑠𝑠 1 

Unit vector represented by 𝛾𝛾𝑠𝑠 = [𝛾𝛾𝛾𝛾  𝛾𝛾𝛾𝛾  𝛾𝛾𝛾𝛾]𝑇𝑇 2. 

𝛾𝛾𝑠𝑠 = [−𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠  𝑠𝑠𝑠𝑠𝑠𝑠∅. 𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠   𝑐𝑐𝑐𝑐𝑠𝑠∅. 𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠]𝑇𝑇 

specific force (𝑓𝑓)= �⃗�𝑎 − �⃗�𝑔   3 

Substituted equation 1 in equation 3. 

𝑓𝑓𝑠𝑠(𝑡𝑡) = 𝑎𝑎𝑠𝑠(𝑡𝑡) - 𝑔𝑔0 ⋅ 𝛾𝛾𝑠𝑠(t) 4 

Instantaneous time represented by t. 

Vector of acceleration represented by 𝑎𝑎𝑠𝑠(𝑡𝑡). 

Sometimes we need to add filter to remove unwanted signal. Filter keep result clear. 

𝑓𝑓𝑝𝑝(𝑡𝑡) = �𝑓𝑓𝑥𝑥,𝜌𝜌(𝑡𝑡)   𝑓𝑓𝑦𝑦,𝜌𝜌(𝑡𝑡)     𝑓𝑓𝑧𝑧 ,𝜌𝜌(𝑡𝑡) �
𝑇𝑇

    

When I add low pass filter to the equation 4. 

𝑓𝑓𝑝𝑝(𝑡𝑡) =  𝑎𝑎𝑝𝑝(𝑡𝑡) − 𝑔𝑔0. 𝛾𝛾𝜌𝜌(𝑡𝑡) 5 

𝑎𝑎𝑝𝑝(𝑡𝑡)𝑎𝑎𝑠𝑠𝑎𝑎 𝛾𝛾𝜌𝜌(𝑡𝑡)  related to low pass filter. (Manos, Klein and Hazan, 2019) 

All reading of x, y and z will be test in Edge Impulse then uploaded in Arduino 

NANO 33 BLE. Then will program it to do several action. 

 

 5.2.5 Constraints 

 

1- Arduino NANO 33 BLE works only with 3.3v. 
2- As it is known, using one sensor does not give exact readings compared to if 

we used 2 sensors. When the Accelerometer works with the Gyroscope it 

gives high accuracy. 

3- The Machine Learning cannot recognize a few movements, so we must make 

many movements as we can to train the Machine Learning to run on more than 

100 times to get more resolution. 

4- All devices that do not have Wi-Fi, we need to a lot of setups to connected 

with Edge Impulse. 
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5.3 System Design 
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Figure5.3: Circuit diagram. (Arduino Project Hub 2017) 

In Figure5.3 shown that circuit diagram.  Used proteus 8, but did not find the Arduino 

NANO 33 BLE, so impossible to draw the circuit diagram. So, using another program 

named Easy EDA. It is a software program use to draw schematic diagram. In the 

input connect LSM9DS1 which have 9 axes. 3 axes for Accelerometer. 3 axes for 

Gyroscope. 3 axes for Magnetometer. It has 16 bits for the data output. VDD connect 

with 3.3v. SCL with pin9 which digital pin. SDA with pin8 which digital pin. The 

Arduino connect with 3.3v in pin30 which related to input voltage (VIN), so I can 

connect with USB wire. (Store.arduino.cc 2020) 

 Pin 10, 9, 8, 7 are digital pins, hence can connect with output. In the output, 

connected motor driver. Where IN4 with D10. IN3 with D9. IN2 with D8. IN1 with 

D7. The enable PWM connected with D2 for ENA and D3 for ENB, but that does not 

mean sense because the mainly propose to control direction, so if enable pins not 

connected will did not made any change. Vin of motor driver connected with positive 

voltage (battery), where negative connected with the ground. The ground of motor 

driver also connected with Arduino at the ground at pin 29. (Arduino Project Hub 

2017) 

Edge Impulse take reading with sample length of 2s. For each 2s it shows reading. 
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5.4 System Test Plan 

5.4.1 Identifying test points. 

TRAIN &TEST:  

 

  

TP1 TP2 TP3 TP4 

   

 

 

 

 

 

 

IMPLEMENTATION:   

  

 TP7 

TP5 TP6 

 

 

                                                                              

   

 

 

  

 

   

 

 Figure 5.4.1: System Test Plan   

 

Accelerometer 

(Sensor) 

Arduino Nano 
33BLE Sense 

Let 
machine to 
recognize 

data.  

Accelerometer 

(Sensor) 

 

Edge 
Impulse 

 

Action 1 

 (Move forward) 

 
Action 2 

(Move backward)  

 Action 3  

(Turn right) 

Up 

Down 

Right 

Microcontroller 
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Table5.4.1: Testing point. 

 

Test Points  Location  Description  

TP1 The accelerometer (LSM9DS1) 

built in Arduino board. 

 

 

 

 

Accelerometer sensor will send 

signal to Arduino Nano 33BLE 

Sense after connected with USB. 

 

TP2 Arduino Nano 33BLE Sense 

Connect with Edge Impulse 

 

When Arduino connect with the 

Edge Impulse it will show devices 

connected and green light 

illuminate ON.  

(Login - Edge Impulse 2021) 

TP3 Edge Impulse 

 

It shows x, y, and z signals. 

TP4 Machine Learning machine Learning recognized 

motion. 

TP5 Accelerometer 

 

Test if x, y, and z are recognized.  

TP6 Microcontroller 

 

Receive data and program it. 

TP7 Motors 

 

Test the motor to move forward 

or backward or turn right. 

 

TP1: Test Accelerometer if it connected in Edge Impulse. As we know that to connect 

Arduino Nano 33BLE need to download two software or can open Edge Impulse by 

using google chrome and press connect with USB in Edge Impulse. Testing 

Accelerometer through taking different motion to check if Edge Impulse can 

recognize the data which detected. 

TP2: I connected output with motor, and it need 6V, so to avoid damage to Arduino 

Nano 33BLE I used motor driver. Also, connected Arduino Nano 33BLE with USB 

because the voltage required for this Arduino is 3.3V. 
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TP3: In Edge Impulse, all the data which collected by Accelerometer it goes through 

three main procedures. In each procedure the data checked. The first step is training 

set, where data can be developed. The second step is validation set, where data be 

improved. Finally, data tested, and it show accuracy of detected data. The data which 

do not recognize can filter it. Also,  test deployment part if zip file can be built. 

TP4: All procedures which I did in TP3, it is going to build machine learning. If all 

procedures are testing in proper way that make machine learning easy to build.  

TP5:  Tested the reading of x, y, and z when uploaded one raw feature from live 

classification to Arduino Editor. Then run the program, so the output which got seems 

like which  got it in live classification, So, the signal reached to Arduino Nano 33BLE 

the LED light flash for a few seconds. 

TP6: Tested the codes many time because any single mistake in the code will never 

get the output. As you know that we did not studied Arduino IDE so, it is difficult to 

write a code from one time. Each change in the code must be verify and tested till  get 

the correct output. 

TP7: The most important testing where be sure the motor driver is connecting wire in 

proper way. In motor driver there are pins used to control speed which connect to 

PWM pins. Other pins connected with digital pins to control direction. Testing the 

codes to connect Arduino Nano 33BLE with output using motor driver.  

5.4.2 Developing test Plan 

TP1: LSM9DS1 have between 1.9v -3.6v analog supply voltage. 1.9 of power mode. 

TP2: The Arduino connect with 3.3v in pin30 which related to input voltage (VIN). 

The limit of Input voltage is 21v. This Arduino require DC current per I/O pin which 

is equal to 15mA. 

TP6: Microcontroller (n RF52840) have range of supply voltage between 1.7v -5.5v. 

For external components voltage between 1.8v-3.3v. (Store.arduino.cc. 2020) 

TP7: Motor driver can be work with +5V and +12V. 
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6. SIMULATION, TESTING, AND 

IMPLEMENTATION 

In this chapter, discuss the simulation of whole project and testing software and 

hardware in detail. Each test I mention in chapter5 will be discussed here with 

screenshot evidence.  

 

6.1 Test Cases (Hardware and Software) 
The main components’ that used in this project are Edge Impulse platform for 

developing and Arduino Nano 33BLE sense (Accelerometer sensor).  

The implementation steps which need to build in the board.  

1- Sampling.  

For sampling Arduino Nano 33BLE must be connected to the edge impulse 

platform. From data acquisition I collected three different labels.  

 

Figure 6.1: Collecting three labels.  

 

In figure 6.1 show the three labels which I collected by using accelerometer sensor. 

From Record new data, chose the label (up, down, right), chose accelerometer sensor, 

Keeping length sample up to two second, and the frequency 62.5Hz. Then start 
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Figure 6.2: Raw data. 

 

2- Design and train the model. 

The set of data which collected from data acquisition going to be used in 

signal processing block to verify the features of the data, which is easy to 

make a raw data. And Learning block to be used to classify the new data, 

which is train it and learn from previous experience. From signal processing 

block use spectral Analysis where filter apply here. The frequency extracted. 

Where Neural Network is apart from Learning block, which learn from 

spectral features, so data can be recognize.  
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              Figure 6.3: Pipeline model. 

 

            Figure 6.2 show four steps of pipeline model which contain Time series data,  

 

Figure 6.4: Spectral Analysis. 
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Figure 6.5: Neural Network. 

 

 

Figure 6.6: Anomaly detection. 
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In the figure 6.6, add new second network to separate the classified data from 

misclassified data. If the average between maximum and minimum anomaly sector is 

less than one, that is mean it is good. Known cluster represented by blue colour. 

Unknown cluster represented by orange colour.  

3- Testing the model. 

To extract the features must be used signal processing. To classify data which 

trained must be used Neural Network. Anomaly detection used in clustering 

algorithm where can classify new data which not trained.   

 

 

Figure 6.7: Live classification.  

 

In figure 6.7, now can test new data. From live classification can take new sample to 

be tested to find out if it is recognized. From summary the motion is up. In spectral 

Analysis the up motion represented by red colour.   
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4- Deployment.  

After design, train, and testing the impulse, it is a time to build module. 

 

 

Figure 6.8: Deployment.  

In figure 6.8 show deployment part used to export model, so need to create library 

which used Arduino library in this project. A zip file created, saved, and extract in the 

desktop.   

 

Figure 6.9: Arduino IDE. 
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Figure 6.10: Arduino IDE to upload and verify the code. 

 

In the figure 6.10, compile the code and upload it to the board, so the Arduino Nano 

33 BLE light flash for a few seconds, when stop flashing that is mean the code upload 

it successful. Then select the monitor using baud rate at 115,200 to show the motion, 

so signal processing pipeline will be run it to show the output. Now the Arduino nano 

33 BLE ready to control wheelchair.  

6.1.1 Code 
 
Project name must be adding at the beginning of the program <include>. Also, for the 

Arduino Nano BLE, LSM9DS1 sensor to be include to the project. Depended to the 

Arduino, library need to be defined. Where the LSM9DS1 sensor capture three axis of 

raw data, so the reading of raw will be shown at the serial output.  

 

#include <a19s18832-project-1_inference.h> //include (header file) the project name. 

#include <Arduino_LSM9DS1.h> // include the Accelerometer sensor. 
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Convert the reading from (g) unit into meter per second square. Where g is gravity.  

#define CONVERT_G_TO_MS2    9.80665f 

 

The threshold required is 0.7. 

#define CMD_THRESHOLD 0.7 

 

To define the output pins, where the wheelchair controlled by motor driver. The 

motor driver has four pins to control direction of DC motor. 

#define IN1  7   //control the motor driver direction. 

#define IN2  8     // control the motor driver direction. 

#define IN3  9    // control the motor driver direction. 

#define IN4  10   // control the motor driver direction. 

 

features generated 

static bool debug_nn = false; // to get features generated from the raw signal 

 

//Arduino setup function In void setup, the output will be appearing in serial monitor 

by using 115200 baud rate. Over baud rate data came from the device, which be 

presented by one line per reading and single sensor data.   

void setup() 

{ 

    // setup code , to run once: 

    Serial.begin(115200); // use serial monitor to show the output in to monitor.  

    Serial.println("Edge Impulse Inferencing Demo"); 

 

IMU having three sensors with nine axis, where Accelerometer is one of them which 

having three axis.  

    if (!IMU.begin()) { //if statement starting. 

        ei_printf("Failed to initialize IMU!\r\n"); 

    } 
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    else { 

        ei_printf("IMU initialized\r\n"); 

    } 

 

The sample contains of three axis. 

    if (EI_CLASSIFIER_RAW_SAMPLES_PER_FRAME != 3) { 

        ei_printf("ERR: EI_CLASSIFIER_RAW_SAMPLES_PER_FRAME should be 
equal to 3 (the 3 sensor axes)\n"); 

        return; 

    } 

} 

   

Variable argument 

void ei_printf(const char *format, ...) { 

   static char print_buf[1024] = { 0 }; 

 

   va_list args; 

   va_start(args, format); 

   int r = vsnprintf(print_buf, sizeof(print_buf), format, args); 

   va_end(args); 

 

   if (r > 0) { 

       Serial.write(print_buf); 

   } 

 

Declare the output. 

  pinMode(IN1, OUTPUT); // declear the output 

  pinMode(IN2, OUTPUT); // declear the output 

  pinMode(IN3, OUTPUT); // declear the output 

  pinMode(IN4, OUTPUT); // declear the output 

} 

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 40



In void loop, collect the data and inferencing will be run.  

debug Get debug info if true. 

 

void loop() 

{ 

    ei_printf("\nStarting inferencing in 2 seconds...\n"); 

 

    delay(2000); 

 

    ei_printf("Sampling...\n"); 

 

    // reading from IMU 

    float buffer[EI_CLASSIFIER_DSP_INPUT_FRAME_SIZE] = { 0 }; 

 

 

Raw features which extract from Accelerometer and saved into buffer.  

 

    for (size_t ix = 0; ix < EI_CLASSIFIER_DSP_INPUT_FRAME_SIZE; ix += 3) { 

// size of raw features which show in live classification. 

        // Determine the next tick (and then sleep later) 

        uint64_t next_tick = micros() + (EI_CLASSIFIER_INTERVAL_MS * 1000); 

        IMU.readAcceleration(buffer[ix], buffer[ix + 1], buffer[ix + 2]); 

        buffer[ix + 0] *= CONVERT_G_TO_MS2; // Convert the reading from (g) unit 
into meter per second square. Where g is gravity.  

 

        buffer[ix + 1] *= CONVERT_G_TO_MS2; 

        buffer[ix + 2] *= CONVERT_G_TO_MS2; 

        delayMicroseconds(next_tick - micros()); 

    } 
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    //  raw buffer converted to a signal where goes to classify 

    signal_t signal; // because I have data in RAM ,so here I used signal from buffer 

function to construct signal. 

    int err = numpy::signal_from_buffer(buffer, 

EI_CLASSIFIER_DSP_INPUT_FRAME_SIZE, &signal); 

    if (err != 0) { 

        ei_printf("Failed to create signal from buffer (%d)\n", err); 

        return; 

    } 

 

    //  classifier will be run here 

    ei_impulse_result_t result = { 0 }; 

 

    err = run_classifier(&signal, &result, debug_nn); 

    if (err != EI_IMPULSE_OK) { 

        ei_printf("ERR: Failed to run classifier (%d)\n", err); 

        return; 

    } 

 

    Let the wheelchair move backward. 

    if(result.classification[0].value>CMD_THRESHOLD){ 

          ei_printf("Down detected \n"); 

          digitalWrite(IN1, HIGH);    //  to move the car backward. 

          digitalWrite(IN2, LOW);   //  to move the car backward. 

          digitalWrite(IN3, LOW);  //  to move the car backward. 

          digitalWrite(IN4, HIGH); //  to move the car backward. 
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        } 

 

Let the wheelchair move turn right. 

    if(result.classification[1].value>CMD_THRESHOLD){ 

          ei_printf("Right detected \n"); 

          digitalWrite(IN1, HIGH);  //   to move the car to the right. 

          digitalWrite(IN2, LOW);  //   to move the car to the right. 

          digitalWrite(IN3, HIGH);  //   to move the car to the right. 

          digitalWrite(IN4,LOW);   //   to move the car to the right. 

    } 

 

Let the wheelchair move forward. 

    if(result.classification[2].value>CMD_THRESHOLD){ 

          ei_printf("Up detected \n"); 

         digitalWrite(IN1, LOW);  //  to move the car forward. 

         digitalWrite(IN2, HIGH);  //  to move the car forward. 

         digitalWrite(IN3, HIGH);  //  to move the car forward. 

         digitalWrite(IN4, LOW); //  to move the car forward. 

    } 

 

    // predictions printed here where predict unseen data. Anomaly used to classify new 

data which not trained before.  

    ei_printf("Predictions "); 

    ei_printf("(DSP: %d ms., Classification: %d ms., Anomaly: %d ms.)", 

        result.timing.dsp, result.timing.classification, result.timing.anomaly); 

    ei_printf(": \n"); 

    for (size_t ix = 0; ix < EI_CLASSIFIER_LABEL_COUNT; ix++) { 

        ei_printf("    %s: %.5f\n", result.classification[ix].label, 

result.classification[ix].value); 

    } 
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#if EI_CLASSIFIER_HAS_ANOMALY == 1 // used if statement. 

    ei_printf("    anomaly score: %.3f\n", result.anomaly); 

#endif 

} 

 

#if !defined(EI_CLASSIFIER_SENSOR) || EI_CLASSIFIER_SENSOR != 

EI_CLASSIFIER_SENSOR_ACCELEROMETER 

#error "Invalid model for current sensor" 

 

Figure 6.11: Schematic diagram of A hand gesture recognition system to control 
wheelchair. 

 

In figure 6.11 it shown that circuit diagram of A hand gesture recognition system to 

control wheelchair. Some component can be shown in circuit diagram but there is 

some component which is not mention here like computer which used it to collect 

data through Edge Impulse.  
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6.2 System validation 
 

Table 6.1: Testing user requirement. 

Item or element  Observation  Updates or response  

LSM9DS1 have between 

1.9v -3.6v analog supply 

voltage 

Using two sensor rather 

than use one sensor will 

give more resolution. 

With Accelerometer 

sensor can also use 

gyroscope sensor to get 

more efficiency.  

It is not possible to used 

two sensors in Edge 

Impulse. To do any 

updated should change 

the Edge Impulse by other 

platform. In this project 

enough to use one sensor. 

The Arduino Nano 

33BLE connect with 3.3v 

The advantages of this 

Arduino where 

Accelerometer located 

inside it, rather than use 

another Arduino, it is 

needed to use 

Accelerometer separately 

which need place when 

design it. 

Easy to wear it in the 

hand rather than used 

Arduino with 

Accelerometer which 

leads to be uncomfortable.  

Motor driver can be work 

with +5V and +12V. 

 

Used motor driver to 

control two DC motor 

rather than connect DC 

motor to Arduino Nano 

33BLE, which lead to 

damage, because Arduino 

need 3.3 Voltage at the 

input.  

To avoid damage to the 

component, connect 

Arduino with motor 

driver. 

Depended on change voltage in power supply especially if used battery. The changed 

which happened in simulation and implementation are nearly close with designing 

value. Hence the error very less which around 5%, so it has good accuracy which 

reach 95%.  
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7. CRITICAL EVALUATION 

System performs error will be discussed here. 

We can improve the system of the project by using Bluetooth rather than using wire to 
connect output. Arduino NANO 33 BLE works only with 3.3v to avoid damage to the 
Arduino we should connect it with USB rather than battery. 
As known that, using one sensor does not give exact readings compared to if we used 

2 sensors. When the Accelerometer works with the Gyroscope it gives high accuracy, 

but in each impulse can be used only 1 sensor and that to give accurate result if taken 

enough motion. 

The Machine Learning cannot recognize a few movements, so we must make many 

movements as we can to train the Machine Learning to run on more than 100 times to 

get more resolution. The mainly blocks that used are spectral analysis which is used to 

extract features. The second thing is Neural Network which is used for classification 

but in Neural Network the data should be trained before, so it can classify the data. 

The big issues if apply new data which is not train before, in this case need to add 

new block which is called it a normally detection where can classify new data which 

is note train before. 

All devices that do not have Wi-Fi, we need to a lot of setups to connected with Edge 

Impulse in this case to avoid all steps we can log in Edge Impulse from Google 

Chrome. 

8. HSE, SOCIAL, LEGAL, ETHICAL AND 

SUSTAINABILITY ASPECTS RELATED TO THE 

PROJECT 

8.1 HSE 
It is a tool of collection and process to keep health, stay save and save the 

environments. For each component there is a safety purpose we should follow it to be 

save and save our environment. In my project, Arduino Nano 33BLE sense need 3.3 

voltage at input to avoid damage to the component must connected by USB rather 

than battery. PPE (Personal protective Equipment) must be wearing during soldering 

the pin headers board. While soldering hold the board with proper stand. Must be take 
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care while using electricity. Read the data set to be familiar with exact current and 

voltage required. When connecting wire better to connect power with red wire, and 

ground with blue wire. All components which used are save. The project is very safe 

on the environment and does not contain harmful substances. There is no Effects to 

the environment. All components are allowed to be used. (Bielefeldt 2021) 

8.2 Social Aspects  

During do improve our life technologies playa huge rule which make our life became 

easy. Using wheelchair by people with special needs that is the good things to help 

them to do many different tasks where use Arduino Nano 33 BLE sense which work 

as hand gesture to move wheelchair forward, backward and turn right. This kind of 

project is very helpful to the society where help important people from the society. 

This project helps the community by facilitating the needs of people with special 

needs. It is expected that the community will like it because it will facilitate the 

people with special needs to use it in their daily needs.  It helps to move from one 

place to another without the need for a person to push the wheelchair . Any project that 

serves groups of society, of course, will have a great turnout by the community. This 

project does not conflict with the customs and traditions of the community. The 

community will certainly accept it and rejoice in this achievement. 

8.3 Legal and Ethical Aspects  

To get all the components, I ordered them online, and because they are licensed in my 

country and do not conflict with the regulations and laws, so able to receive them 

from the post office. The explanatory data on the packaging of the parts is written as 

authorized and does not require a permit to obtain it. The components used do not 

conflict with our dealings and ethics, so this type of project is considered audible, and 

there is no conflict with the laws of the state. 

8.4 Sustainability Aspects 
 

The project is considered safe and does not affect the environment at all. The project 

works to preserve the environment, through the voltage used is considered low. The 

Arduino which requires a little power at the input, which save the power from 

draining. 
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The components used do not lead to emissions and do not produce any dangerous 

chemicals. Therefore, it is considered one of the environmentally friendly projects. 

This project has been designed professionally, as it is possible to use 2 ICs instead of 

using 1 IC. The problem lies in the latter, as it is difficult for people with special 

needs to use 2 IC to be worn in the hand, which makes it uncomfortable to wear. 

Therefore, using one ICs that contain an accelerometer sensor is a good feature to 

reduce the use of other materials in the project, which reduces the need for voltage 

and current. 

There are no negative effects on the health of the consumer if using this project. It is a 

good helper in that it facilitates pushing the wheelchair without making any trouble 

and fatigue. Therefore, this project is completely safe. It is known that pushing 

wheelchairs requires great effort, which leads to back pain, so it is good to use this 

project to maintain human health and safety. 

9. CONCLUSIONS AND RECOMMANDATIONS 

The world is now using machine learning in our daily life in a large and wide way. It 

is important to learn about machine learning. ML is concept of writing computer 

program. ML lies to convert raw data into important information. In the ML there is 

process called training, which mean use specific algorithm to identify rules of data. 

Using Edge Impulse makes it easy for engineers to use machine learning to do their 

projects. Machine learning need Accelerometer to collect data. This sensor identifies 

the movement and analyses it by knowing the X, Y, and Z coordinates and collects 

information about the location during the movement.  In this project, using 

Accelerometer sensor to gathering data. Also, need to Microcontroller to program 

data which identify by machine learning to use it to do different activities, so can 

people with special needs use it in real life. As mentioned in the objective enough data 

should be collected. The data which collected is reach more than 200 samples, hence 

easy to tarin the impulse, where the data trained in two process which are Spectral 

Analysist to excrete features of the data. The second things, using Neural Network to 

classify the data which trained it. If there are any new data which not recognized, 

hence need to add new block, which called Anomaly Detection. When the data 

trained, so data going to be tested in the live classification. When data tested, Machine 

Learning will be built by using Arduino IDE. When zip file imported in the Arduino 
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IDE, so need to upload in the board. Finally, wheelchair move depended to gesture 

motion. If gesture moved up, the wheelchair move forward. If gesture moved down, 

the wheelchair move backword. If gesture move right, the wheelchair turn right, 

hence the aim of this project reached.  

The recommendation to improve this project, which can connect Arduino Nano 33 

BLE with Bluetooth to control wheelchair rather than using wires, but the time not 

enough to do this steps. Another thing, better to collect samples more than 500 to get 

more accuracy.   
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Abstract 

In the case of covid19 outbreak, most of the patients infected into their lungs started with pneumonia and throat 
infections with short of breathing. SARS-CoV-2 can negatively impact the lung, the gastrointestinal system, the brain, 
and the musculoskeletal system. It is basically can be a full body illness. The diagnosis of all such symptoms is possible 
with imaging technology like x-ray of chest which a radiologist can analyze to understand the severity of the infection. 
The researchers in Oman are trying to understand epidemiological trends to generate new Artificial Intelligence 
Algorithms to assist with covid19 disease detection, differentiation from other pneumonia and quantification of lung 
for therapy planning in advance. Predicting the SARS-CoV-2 disease in advance offers healthcare providers the 
opportunity to apply preventative measure that might improve patient safety, and quality of care, while lowering 
medical costs (Jarod Ferguson 2013). A group of researchers in some study concluded that the deep learning model 
showed comparable levels of performance with expert radiologists, and greatly improve the efficiency of radiologists 
in clinical practice (Elise Mak 2020). One type of deep learning, known as convolutional neural network, is 
particularly well suited to analyzing images, such as magnetic resonance imaging results or x-rays, it designed to 
operate more efficiently and handle larger images. Artificial Intelligence in medical imaging and diagnostics can 
conduct a comparative analysis of multiple x-ray scan images of the same patient and measure the changes in 
infections. That helps doctors to track the development of the disease, evaluate the treatment of the covid19 patients 
speedily and effectively. This paper presents a convolutional neural network to detect coronavirus in chest x-ray 
imagery with high accuracy and it is relevant to the conference theme of AI techniques to predict, prevent covid19, 
and other pandemics. Many studies showed that the covid-19 detection neural network scored high marks for 
diagnosing coronavirus infection with more than 92% accuracy.  

 

Keywords:  SARS-CoV-2, Deep Learning, Convolutional Neural Network, Chest x-ray. 
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Introduction  

Covid19 coronavirus is an illness caused by a new virus that is spreading rapidly across the world. It can effect on 
breathing system, lungs and airways. It can spread from person to person through germs that end up on the hands 
and on surfaces when infected persons are coughing or sneezing. Many people will recover after experiencing a 
period of sickness lasting between one to two weeks, but some people are highly risk and may get seriously ill from 
covid19. The virus hits different people very differently. Both the particular mix of symptoms, and their severity, 
can very a lot from one person to the next. One person might barely notice their case, and another might die. 
Pneumonia, respiratory disappointment, and death may all result from the infection. A condition known as cytokine 
discharge disorder can cause numerous covid19 complications. This is the stage at which an illness causes the 
immune system to flood the circulatory system with pro-inflammatory proteins known as cytokines. They have the 
ability to kill tissue and destroy organs in the patient body. On computer tomography images, a deep learning-based 
model is used to detect covid19. Some researchers have also created public databases of covid19 patients' chest x-
ray images. For the diagnosis of covid19, a tool called COVID-Net was developed and applied to these public 
datasets (J. P. Cohen et al. 2020). Deep learning is being used to diagnose chest X-ray images, and the results are 
promising. For medical image processing, deep learning models are commonly used. Convolution neural networks 
are used to detect pneumonia, according to D. Varshni et al. (2019). In the literature section, there are numerous 
techniques for diagnosing covid19 using machine learning techniques on radiological images. 

Problem statement  

Pandemics are mostly caused by influenza viruses. Since these viruses' behavior varies with the seasons, it is 
essential to predict their behavior in order to avoid infection. Some viruses have unusual characteristics that make 
them difficult to predict. These viruses cause pandemics because humans lack the immunity to fight them. Covid19 
is the most recent coronavirus outbreak, it has emerged and spread rapidly. After its discovery in Wuhan, China, in 
December 2019, the disease has spread to more than 199 countries and regions. A. C. Walls et al. (2020) mentioned 
that covid19 is caused by the coronavirus 2 of the severe acute respiratory syndrome. The virus is a ribonucleic acid 
virus from the Coronavirus group, which causes the common cold in the majority of people. The disease is 
infectious, and the virus is passed from person to person through respiratory droplets, and physical contact (J. F. W. 
Chan et al. 2020). Fever, dry cough, and respiratory problems such as shortness of breath, muscle soreness, and 
fatigue are all common covid19 symptoms. Diarrhoea and vomiting have also been recorded in some cases. The 
intensity of the illness varies, ranging from a mild case of the flu to pneumonia that causes respiratory problems. The 
disease progresses to the point that organ failure and acute respiratory distress syndrome occur, resulting in the 
patients' deaths. The covid19 virus doesn't cause symptoms on its own, but the RNA in its capsule is engineered to 
get the other autoimmune disease going in a big way. To begin with, it suppresses the immune system, lowering T-
cell counts, reprograming the host, and so on, allowing other viruses in the host to rise and cause symptoms. They 
were previously inactive, but the arrival of the general covid19 virus has changed everything. Some patients may 
also have a runny nose, which is unusual in this situation and may indicate the existence of a different virus. Others 
claim to have lost their senses of taste and smell. Approximately 80% of people who get covid19 have a mild case 
and recover without any special care. However, one out of every six people develops a serious illness. Covid19 
poses a greater risk of serious illness to the elderly and those with underlying medical conditions such as high blood 
pressure, heart disease, diabetes, or chronic respiratory conditions. Antibiotics are ineffective against covid19 since 
it is a viral pneumonia. Antiviral medications are ineffective against flu, and there is currently no reliable vaccine. 
The strength of a person's immune system determines how quickly they recover. 
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Literature Review 

Krishna et al. (2021) discussed about the diagnosis of covid19 from chest x-ray images using wavelets-based 
depthwise convolution network. The paper proposed an automated method to diagnose the covid19 from chest x ray 
by using an improved depthwise convolution neural network. The network is trained to classify the input image into 
three categories: normal, viral pneumonia, and covid19. Covid19 chest X-ray images, viral pneumonia patients, and 
healthy individuals made up the dataset that used in the research. The dataset contains a total of 1439 images from 
the three classes. There are 132 images of covid19, 629 images of viral pneumonia, and 678 images of a normal 
case. For diagnosis, the model's predicted output is combined with Grad-CAM visualization. For multiresolution 
analysis, the input images are segmented using Haar wavelet. A comparative analysis is also carried out to assess the 
proposed method's performance. Through chest x ray images, the study has revealed that the proposed method 
outperforms current methodologies and can therefore be used for accurate disease diagnosis and control of it.  

A study about “predicting covid19 pneumonia severity on chest x-ray with deep learning” has presented an intensity 
score prediction model for covid19 pneumonia for chest x-ray images. Such a tool can be used to assess the 
seriousness of covid19 lung infections like pneumonia and can be used to guide treatment escalation and de-
escalation as well as track treatment effectiveness, particularly in the Intensive care unit. Over time, an automated 
tool can be used to objectively and quantitatively monitor disease development and treatment response in patients. 
Three experts prospectively rated images from a public covid19 database in terms of the level of lung activity as 
well as the level of opacity. The features for covid19 images that are informative for this task are constructed using a 
neural network model that was pre-trained on massive non-covid19 chest X-ray datasets. They used a DenseNet 
model from the TorchXRayVision library in this study. Models based on DenseNet have been shown to accurately 
predict pneumonia. For the training, images were resized to 224x224 pixels, with a middle crop applied if the aspect 
ratio was irregular, and the pixel values were scaled to -1024, 1024. Based on CXRs, the studied model can predict 
the severity of covid19 pneumonia which can be used as a tool to help manage patient care. 

Another article about “Predicting covid19 from Chest X-Ray Images Using Deep Transfer Learning” has prepared a 
dataset for covid19 detection of 5,000 images with binary labels for the research community to use it as a reference. 
They also used this dataset to train four successful deep learning models and evaluate their output on a test set of 
3,000 images. The top-performing model had a sensitivity rate of 97.5 percent and a specificity rate of 95 percent. 
They conducted a thorough analysis into the models' performance in terms of sensitivity, specificity, ROC curve, 
region under the curve, and uncertainty matrix. They use a machine learning algorithm to predict covid19 from X-
ray images of the chest and end-to-end deep learning architecture that directly predicts the disease from raw images 
without the need for feature extraction. In recent years, deep learning-based models, primarily convolutional neural 
networks, were shown to surpass traditional AI approaches in most machine learning and medical image analysis 
tasks, and have been applied to a variety of problems ranging from classification, segmentation, and face recognition 
and image processing. In this study, two strategies were used to address the covid19 image scarcity problem. Firstly, 
to increase the number of samples by a factor of four, they use data augmentation to create transformed versions of 
covid19 images, such as flipping, small rotation, and inserting small amounts of distortions. Secondly, they refine 
the last layer of the pre-trained edition of these models on ImageNet rather than training them from scratch. As a 
result, the model can be trained with fewer samples from each class that have been classified. 
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Method  

The ResNet-18 model will be used to train the covid19 radiography dataset which awarded by Kaggle community. 
The training dataset consist of 10,192 normal images, 3616 covid19 images, and 1345 viral pneumonia images. The 
whole images are in PNG file format (portable network graphics), and the resolution are 299*299 pixels. The main 
focus of deep network is to predict infection in x-ray images and create image classification model. So the model 
can predict the chest radiography images belong to one of these classes with high accuracy: normal, covid19, and 
viral pneumonia.  

Results  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: A classificatory of covid19, normal & viral pneumonia's chest x-rays. 
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Figure 5: heat map  

Discussion 

I. Differentiate between covid19 & viral pneumonia in chest x-ray images 

 

                                                   
 

   Figure 1: Covid19                               Figure 2: Viral Pneumonia                      Figure 3: Normal  

Figure 1, Figure 2, Figure 3 are sample images from dataset which descriptive examples of chest x-rays in patients 
with covid19 and viral pneumonia. The normal chest x-ray image in the right panel represents clear lungs without 
any areas of abnormal opacification. The viral pneumonia chest x-ray in the middle shows with a more diffuse and 
bilateral pattern in both lungs.  At covid19 x-ray chest, the ground glass opacities GGOs are bilateral with posterior/ 
peripheral lungs.  

II. CNN model selection (VGG16, ResNet-18) 

In their first convolutional layer, a convolutional neural network begins to detect features including color and edges. 
The network can learn to detect more complicated features in deeper convolutional layers. Included steps: 

• Install new libraries. 
• Import all the libraries which are useful for the classification. 
• Exploratory data analysis of covid dataset. 
• Create dataset. 
• Show x-ray images in list for each category (covid19, viral pneumonia, and normal). 
•  Data preprocessing (resize the image to 244*244 pixels). 
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• Make the model VGG16 
• Train the loss and accuracy for classification between three categories. 
• Evaluate the model.  

 

Conclusion  

Deep learning can be a very viable technique in the healthcare industry for disease detection simply by processing 
chest x-ray images and loading them into the model as an input. The chest x-rays are divided into categories such as 
normal, pneumonia, and covid19 at first. Expert radiologists have struggled to distinguish pneumonia from covid-
infected x-rays, so making it feasible by deep learning was a huge accomplishment. With proposed models that 
offered by scientists, mass testing of people for covid19 can be performed efficiently. It will help produce quicker 
and more reliable results while still being more expense than the other method. This method can be used on a state 
level as well as in rural communities where sufficient services are lacking. The article illustrated various approaches 
that are used in covid19 diagnoses by review other studies and articles.  
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Evaluation of Neural Network Model for Better 
Classification of Data and Optimum Solution of Real-World 
Problems 
 

 

Abstract 

The implementation of Artificial Intelligence in providing the optimum solution to real-world problems is 
exponentially growing. The ability of Artificial Intelligence that finds its implementation in a broad spectrum of areas 
and fields has certainly increased its demand in the recent past. The concept of Neural Networks which originally has 
its roots in Artificial Intelligence is also gaining significant popularity and is gradually being implemented in many 
fields to yield benefits, most of the time beyond expectations. Neural Networks mimic the operations of a human brain 
to derive various relations between the data sets. Neural Networks find their use in a wide variety of fields that includes 
and is not limited to finance, algorithm trading, credit risk modeling, forecasting, marketing research, fraud detection, 
and risk detection and assessment. This research paper provides the evaluation of the Neural Network model and 
reflects it on the real-world data to provide optimum solutions for the problems with enhancement in the accuracy of 
results. This research discusses the appropriate use of hyperparameters like learning rate, batch size, optimizers, and 
activation functions like Sigmoid, ReLU, and Softmax to appropriately match a real-world problem. This research 
paper is a mere effort to evaluate the Neural Network model to better suit a real-world problem. 

 

Keywords: 

Artificial Intelligence, Neural Networks, Neural Network model, hyperparameters, activation function 

 

Introduction 
The world is being rapidly transformed by Artificial Intelligence (AI). Everything from autonomous vehicles to 
Internet of Things (IoT) connected devices have had AI play a major role in their development (NIST, 2021). Since 
the term intelligence has been the subject of much discussion and led to a lot of confusion, the precise definition of 
artificial intelligence has also posed a similar problem (Kok, et al., 2009). Artificial intelligence has been described 
as ‘the ability of a digital computer or computer-controlled robot to perform tasks commonly associated with 
intelligent beings’ (Copeland, 2020). In simple terms, it is the imitation of human behavior.  

Machine learning is a branch of artificial intelligence that is focused on creating applications that optimize certain 
performance criteria by learning from data or experience without being programmed to do so (Alpaydin, 2014; IBM, 
2020). An algorithm can be defined as a sequence of statistical processing steps or a sequence of instructions that can 
be carried out to convert the input to output (IBM, 2020: Alpaydin, 2014). These algorithms are ‘trained’ to identify 
patterns and characteristics present within large amounts of data to make forecasts and decisions based on new data 
(IBM, 2020).  Data mining is defined as the application of machine learning methods to large databases (Alpaydin, 
2014). In data mining, a simple model is generated from processing a huge volume of data and this model is then used 
for prediction for example (Alpaydin, 2014). 

An artificial neural network (ANN), or simply neural network, is a computational learning system that is composed 
of thousands or even millions of simple processing nodes that emulate the biological neurons of animal brains 
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(Ladstätter & Garrosa, 2008; Hardesty, 2017; DeepAI, 2021). Machine learning algorithms make use of neural 
networks by which computers learn how to perform tasks through training examples (Hardesty, 2017; DeepAI, 2021). 

A great many examples of machine learning surround us today. Spam detectors prevent spam emails to reach a user’s 
inbox, websites recommend products based on what we bought previously, digital assistants respond to voice 
commands and are able to search the web and play music (IBM, 2020: Alpaydin, 2014). Finance banks build models 
by analyzing their past data to use in fraud detection, credit applications, and the stock market (Alpaydin, 2014). In 
healthcare, medical diagnosis makes use of learning programs; in telecommunications, network optimization and 
service improvement happen due to call pattern analysis (Alpaydin, 2014). Retail management, customer profiling, 
targeted marketing, market segmentation, etc. all make use of machine learning (Tzanis et al., 2006). 

 

Related Works 
Given the way machine learning is transforming nearly every domain in recent times, it is not surprising that machine 
learning algorithms are being tested and employed in a diverse number of environments and situations (Bhat & 
Ahmed, 2016; Muhsin et al., 2019; Almaqbali et al., 2020). Mupangwa et al. (2020) report that machine learning 
algorithms can be used to predict maize grain yields, although stating that some algorithms give more accurate 
predictions than others. Ladstätter and Garrosa (2008) applied different artificial neural network (ANN) architectures 
to their collected data in order to predict burnout among nursing professionals. Rashmi and Prashanth (2020) evaluated 
the effectiveness of different machine learning algorithms in their ability to predict bugs in the maintenance and 
development phase of the software development life cycle, concluding that artificial neural networks appeared to be 
the best model. Similarly, Hammouri et al. (2018) proposed a software bug prediction model using machine learning 
algorithms and reported that machine learning algorithms can be used to effectively predict future software bugs with 
a high accuracy rate.  

Sentiment Analysis has been described as the most well-known branch of natural language processing (Tripathy, 
Agrawal & Rath, 2015). One definition of natural language processing is as follows: “Natural Language Processing 
is a theoretically motivated range of computational techniques for analyzing and representing naturally occurring texts 
at one or more levels of linguistic analysis for the purpose of achieving human-like language processing for a range 
of tasks or applications.” (Liddy, 2001, Introduction section, para. 2). 

The intention of the author of a text can be analyzed using machine learning algorithms and classified and labeled as 
positive, neutral, and negative. This paper aims to compare the efficiency of neural networks in their ability to classify 
text data into such labels by using different activation functions and parameters. A test model (only including binary 
data) was developed using Python, and NumPy, a Python library, was connected to this model to apply different 
activation functions and parameters. 

Neural Network Model comparison on activation functions and parameters 
The efficiency of neural networks depends upon various factors like the selection of layers, hyperparameters, and 
neurons. It is also a fact that if the results reveal high accuracy on training (overfit) without validation then parameters 
can be decreased, however if there is low accuracy on training (underfit), then parameters need to be increased. We 
can opt. for automatically searching for the best hyperparameters with a grid search that includes learning rate, batch 
size, optimizer, dropout, etc. Activation functions on the other hand are very essential for introducing the non-linearity 
into our neural network data that contributes towards allowing more complex data to fit into a neural network model. 
The question arises which of the activation functions should be used. Figure 1 shows below different activation 
functions that are used. 
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Different activation functions are suitable for different classifications and situations, like ReLU avoids the vanishing 
gradient problem, Softmax function is good for single-label classification, and Sigmoid is a better choice for multi-
label classification. To compare the efficiency of the models using a variety of parameters with different activation 
functions and different values in the parameters were used and the results of accuracy were compared in the neural 
network model. ReLU functions with the number of layers as 4 were used which obtained 76% accuracy. The model 
was trained using the liner data. Figure 2 shows the code and results that were achieved for the neural network model. 

 

 

Figure 2. Results with 76% accuracy 

 

Figure 2 indicates that for parameter value 4 with batch size 4 and the activation function as ReLU the accuracy 
achieved is 76%. The change in the parameters and batch size and introducing epochs will increase the accuracy to 

Figure 1 Activation Functions 
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almost 100% and the neural network can classify 100% of the training examples correctly. Figure 3 below shows the 
change in the parameters and the results that are achieved from the model. As is indicated from figure 3 that shows 
the results that are achieved from the neural network when the hyperparameters are slightly changed in the model, it 
has a significant impact on the overall results that are achieved. In the below diagram the epochs are given the value 
of 5 with the batch size 4 which indicates that as the model is having lesser data to process, its accuracy of classification 
increases with small data set compared to the large data set. It also indicates that the more numbers of 
periods/occurrences we train the data the accuracy increases to the maximum level. This difference can be easily seen 
between the results that are achieved from Figure 2 and Figure 3. The only difference between Figure 2 and Figure 3 
is that, in the latter, only epochs are introduced with the value 5 that enhances the accuracy from 76% to 100%. The 
accuracy of training data enhances to 100% as the epochs are introduced without changing any other parameters and 
values or modifying the activation function. The results that were achieved while keeping the batch size 16 was almost 
70%, however, when the batch size was decreased to 4, the accuracy of the results were enhanced by 6% and the 
overall accuracy received on the training data was 76%. The batch size can have a huge impact on the rate of accuracy, 
and, as the batch size increases, it can certainly have an impact on the accuracy of the data classification.  

 

 

Figure 3 Results with 100% accuracy 

Now we shall concentrate on a different aspect of neural networks to find out the impact on the accuracy of classifying 
the data by the neural network. Keras represents the actual neural network model and offers two modes for the creation 
of the model. The one that is discussed in this research is the sequential API. A sequential model is suitable for the 
plain stack of layers where every layer has exactly one input tensor and one output tensor. We can access layers in the 
Keras by giving the code Keras. layers.Dense and then provide the values for various aspects. As we are concentrating 
on a fully connected feedforward network so the appropriate type to use in the Keras would be Dense. One of the 
important values that are passed to Dense would be the number of neurons on the first hidden layer and then we can 
pass the activation function which in our case first would be ReLU. The same is depicted in Figure 4 shown below. 
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Figure 4 ReLU as activation function 

It is ensured that training data is reshuffled, so the function np. random is used to shuffle the training data. We can 
further add the activation to the output data and it would be appropriate to add the sigmoid function as we are having 
binary classification. It is appropriate to use Sigmoid or Softmax for the binary classification. Figure 5 below provides 
the results if we are modifying the hyperparameter unit inside the Kera. This is clearly depicted in the below figure. 

 

 

Figure 5 Hyperparameter neuron units 

As we can see, as the number of neurons on the training data is modified from 4 to 8, the accuracy rate is enhanced 
from 76% to 96%. The output layer is passed a sigmoid function and the batch size remains the same as shown in the 
above examples as 4.  
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Conclusion 

The efficiency and accuracy of neural networks can be enhanced for classifying different types of data. Various aspects 
like hyperparameters, hyperparameter functions, batch size, number of neurons and iterations have a huge impact on 
the accuracy of the neural network. This research study shows the classification of the binary data and how various 
parameters can have a huge impact on the output and overall accuracy of the results. The research takes into 
consideration various scenarios in which the accuracy of the data may be impacted in a significant manner as there is 
a small modification on the values or other parameters. The accuracy of neural networks can be enhanced by opting 
for an appropriate activation function depending upon the characteristics of the data in hand, as well as by modifying 
other parameters like the number of neurons in the hidden layer, reputations, batch size of the data besides others. 
These parameters should be kept in consideration while designing a neural network model for a specific classification 
for enhanced efficiency and accuracy.  

Limitations 
This research study takes into consideration the binary data and the test is done on the data with changes in different 
parameters and activation functions which are appropriate for the binary data, however it may vary with multi-variable 
data and the results can be significantly different. This research study may not apply to a different type of data.  
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 Contactless Billing Solution for the Hypermarkets Using IoT  
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Abstract 
Contactless billing solutions considerably decrease the threat of contamination throughout the billing process. The 
viruses can stay alive on the outside or covers the items for several days. This can then be reached from people to 
people by touching the contaminated surfaces. All over the globe, strict sanitization methods are being put into 
place to prevent the spread of infections. In the hypermarkets, car parking, ticket counters, etc., contactless billing 
should be implemented to carry out the process with complete hygiene and human touch. This leads to a decrease 
in contamination rate and intrudes the chains of contamination. During day-to-day shopping from the 
hypermarkets, the buyers have to spend a lot of time billing at the counters. This leads to wastage of time, 
congestion, and fatigue. Crowds in the markets during discount offers, weekends, festivals, and other occasions 
lead to mismanagement of services due to long delays involved in the barcode-based billing process. This work 
aims at proposing a contactless billing solution based on the Internet of Things (IoT). It comprises of Radio 
Frequency Identification (RFID) sensors, Arduino microcontroller, Bluetooth module, and Mobile application. 
The anticipated billing system can be deployed and tried at any marketable place for real-time testing. The 
methodology used in the research work to collect the information are literature review, SWOT analysis, and 
questionnaire (survey).  

Keywords – IoT, RFID, Arduino, automated billing, Mobile application   

Introduction 
This research work aims to stimulate the use of IoT in hypermarkets in the Sultanate of Oman. It facilitates the 
process of shopping inside the hypermarket using contactless payment technology. It contributes to making the 
payment and purchase processes smooth, safer, and healthier. Where the user makes the purchase in an easy way 
through a programmed device in the Arduino language to scan the barcode of the product. And then will be 
recorded spontaneously on the mobile phone through an application that is easy to use. Through this application, 
the user will pay electronically without the need to go to the cashier. This work will contribute to developing the 
services provided by hypermarkets. 

Literature review  
The paper, "Understanding Consumer Intention to Pay by Contactless Credit Cards in Taiwan" describes the 
novelty of contactless credit card payment. As it aids the customer in terms of transaction efficacy, safety, and 
convenience. Taiwan also cleared data from 246 consumers. The results indicated that the two main determinants 
of consumers' intent to use a contactless credit card are compliance and perceived risk. Also, the paper "A New 
Internet of Things (IoT) Session Payment System" described designing an electronic credit card on the mobile 
phone and transferring money through the Internet without the need to carry many credit cards in the wallet 
(wireless method). This system reduces the burden of protecting the database for a solitary payment period. 
However, a system must be in place to defend against theft, viruses, and attacks (Muhannad Faiq Ali, 2017). The 
paper "IoT Smart Shopping Cart for Smart Shopping" deals with envisioning a smart and efficient shopping cart 
through the use of the Internet. This innovation solves the problems that customers face in supermarkets due to 
the increase in population. Also, it saves time and eases effort instead of standing in a long line at the cashier. In 
addition, the customer’s behaviour during shopping should be analyzed and the stock rate of individual products 
should be predicted and made available based on continuous customer requirements (Srinidhi Kargul, Anusha K. 
Lula, 2018). 
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Problem definition 

There are several problems that this project will solve, as shown in the table below: 

 

 

 

 

 

 

 

 

Figure 1. Problem definition 

Methodology: 
 
The investigators have used diversified exploration practices in this investigation work. Both the measureable and 
qualitative ways and means have been used to acquire facts about the work apprehensively. The quantitative 
method was useful and implemented using online questionnaire. This method is destined to back the study goals 
and analyse the problem identified.  The qualitative investigation technique was utilized for steering article 
reviews. This technique is preordained to acquire further facts on the application, and technology in this field and 
detecting the gaps in the previously existing applications of the identical nature. 
 

Questionnaire 
An electronic questionnaire (survey) method was used to collect and analyze data through the use of the Survey 
Monkey application. Data are collected via the Internet from the largest possible category in the shortest possible 
time. This method is considered the most used because it is less expensive and less effort. The following is an 
analysis of the survey data:  
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Figure 2. Q1     Figure 3. Q2 

This chart for Q1, spectacles the fans of the clue of using the Internet of Things inside the supermarket. The 

percentage of those who supported “Yes” was the maximum and gave 90%. While the percentage of those who 

did not support, “No” was 10%. So, the clue of using IoT inside a supermarket is prized by numerous persons. 

The chart given for Q2, above displays what category of payment shoppers prefer when purchasing from a 

supermarket. The percentage of the first type (Contact through cashier) is 48%. The percentage of the second type 

(Contactless through a mobile phone) is 52%, which is the maximum. This is a good thing, as mostly people have 

chosen the second type, evidently since the Sultanate of Oman does not have such a system in the supermarket.

   

Figure 4. Q3     Figure 5. Q4 

The pie chart above for Q3, displays the scope to which the customer is using the shopping services using IoT for 

goods. The weekly and monthly usages were the two main preferences, at 38%. While the daily usage rate was 

25%. 

This pie chart for Q4, explains why businesses are capitalizing in IoT technology from a consumer's point of 

opinion. The choice "Saving Money" was the maximum, at 30%. As the apparatus for the Internet of things is 

considered by low cost and low electricity consumption. Then "Market share growth" by 28%. Then "Increased 

efficiency" by 25%. Finally, "Competitive advantage" by18%. 
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Figure 6. Q5 

This pie chart for Q5, displays what are the prime challenges that a supermarket may face in embracing the Internet 

of Things from the consumer's opinion. The trial was "security concerns" more choice by 38%. As the Internet of 

Things technology depend on on the internet and cloud data, so it may be susceptible to scam. Then "Data 

collection and analysis" by 32%. Then "Internet strategy development" by 18% and "Current skill levels of 

employees" by 12%. 

Design Diagrams  

Based on the analysis of the data collected through the questionnaire and the review of the 

literature the design diagrams have been made to implement the application. 

Context diagram 

 

 

 

 

 

 

Figure 7. Context diagram 
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Flow chart diagram 

Figure 7. Flow chart diagram 

Use case diagram 

Figure 8. Use case diagram 

 

 

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 5



Class diagram 

Figure 9. Class diagram 

Conclusion & Recommendations 

This work was carried out for the benefit of society, especially in the conditions of a pandemic 
COVID-19. As it makes it easier for the person to do the shopping inside the hypermarket more 
safely and smoothly. This application will help in developing the services provided by the 
hypermarkets and facilitate their work. 
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AI-Based Hall Reservation System 
AISHA SAIF AMUR AL JAHDHAMI1 and SAMIHA NAJAH1 

 
ABSTRACT 
 
Computerized Reservation System (CRS) has recognized a widespread in different domains such as airline 
companies, hotels, and others thanks to their huge advantages such as: saving time of customers, reducing the errors, 
increasing the customer satisfaction, and automating the booking process. This project aims to help the customers, 
seeking to make a hall reservation for their events, to complete this task using a user-friendly mobile application.  
The customers can find a hall with different searching options, display all the details related to it including size, 
location, pictures, and review of previous customers. To enhance customer satisfaction, the system has Artificial 
Intelligence (AI) features for the content recommendation. The administrator can manage the list of the hall and 
check the review on the application. The developed system suggests to the user a recommended content based on the 
user profile and preferences saved from previous searches and has also the ability to display results based on new 
searches. This will save tremendously the customer time, display results more efficiently, and enhance the 
competitiveness between hall owners. 
 
Introduction 
 
Mobile applications development is a new and growing sector. When used in the business domain, the impact can be 
very positive on the revenues. On the other hand, people waste a lot of time and effort when trying to make a hall 
reservation. In the studied project, the customers will be able to use a mobile application to search for halls 
according to several options. The results are displayed accordingly and enhanced with content recommendations 
suggested by machine learning. The customers can also complete the payment and provide feedback. 
 
Literature review  
1. Android studio: 

 
An open-source framework is known for Android. Google was developed to drive telephone innovation and 

supply developers and customers with an environmentally friendly ability. The portal is also accessible and 

unrestricted. Known as a full-length software package, Android provides a mobile apps tool and system creation 

kit that is quick and basic. 

2. Planning to succeed in the project: 

 

Organizing is a guide to project progress and assures that the project is known from beginning to end because 

projects that started in the wrong direction will lead to construction delays. Preparation is also a prerequisite to 

project performance, as it eliminates errors in the future of the project. Each stakeholder needs to cooperate with 

the project schedule, as joint actions have culminated in the project's accomplishment and possible threats must 

be addressed to discourage it. The planning of the project should also include all project stages, quantities, 

boundaries, processes, deadlines, and dates. The Planning thus requires the freedom to handle such unwanted 

project tasks and issues. 

 
1 Computing Department; Middle East College; Al Russayl, Muscat, 124; Oman 
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3. Star UML: 

Star UML is an open-source development model framework supporting UML and is a platform to develop 

diagrams and other kinds of graphs, such as operation diagrams, article diagrams and sequence diagrams. A 

diagram is a collection of items reflecting the user's opinions or structure. UML is structured to provide access to 

any type of meta-modeling functions through which users can build their methodology approach. 

 

4. Software development life cycle SDLC model: 

The life cycle of software production splits software development projects into separate layers of administration 

and preparation, including operations. The project team is responsible for managing application creation. It also 

requires other acts or tasks including specifications, planning, executing, verifying, improving, and sustaining. It 

also has various models such as rise, cascade, prototyping and spiral. 

 
Methodology  
 
The methodology is a collection of instructions, ideas, and stages that help us gather and validate the success of data 
on a subject. The strategy is a model of the software development life cycle. The methodology preference depends 
on the essence of the project and the tools and timetables available. Different methodologies can be used for the 
development of the project, gradual model, spiral model, dynamic structure development model, model in waterfalls, 
fast application joint development model. 

Methods are very helpful for effective initiatives, as they help check measured designs, classify artifacts, include 
predictions, and clarify sudden trends. I can equate in this chapter three methodologies and then pick the one for the 
project I am going to carry out. 

Dynamic systems development model (DSDM) 

The method for the development of dynamically oriented systems is used to apply agile and method-based RAD 

projects which use a method gradually and in no time, but also as an approach for the development of software in the 

first place. This technology is critical for the overtime enhancement of the system. (DSDM) An organization that 

works on the effective and useful implementation of enterprise technologies to build projects applications. 

The DSDM model consists of five phases: 

 Iteration of functional model: The practical model iteration is repeatedly designed and tested by the 

prototype to illustrate the device specifications. 

 Study of the organization: High-level job demands are identified during the market study process. The 

entire work is analyzed in the ideal method. Outside the structure, too, knowledge specifications are decided. 

The requisite device architectural architecture is then developed. This stage product is used to verify whether 

or not a method is ready for execution. 

 Iteration design and construction: The system must be designed correctly to accommodate its operating 

conditions, focusing on this step. 

 Research of Facility: In addition to testing the technological viability of the proposal, challenges, priorities, 

and nature of the project are defined in the feasibility report. 
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 Deployment: This process is the last phase of this process, with users being instructed on how to use the 

program in the deployment phase. 

Strengths: 

• Comfortable and easy to use. 

• Providing jobs on schedule and a budget. 

• Developers can reach end-users quickly. 

Weaknesses: 

• Not acceptable for small businesses.  

• Full DSDM process compliance. 

• Not commonplace and impossible to comprehend. 

Design 
 
The architecture of the project : 
 
In this project, the front end is formed by customer and admin interfaces. The customer can search for a hall using 
several options. The results are enhanced based on content recommendation. The user can also make a reservation 
after searching the halls and finding a suitable result. After the implementation of the event, the customer can access 
the application and provide a review on the hall by giving his/her feedback. The content recommendation is provided 
based on machine learning which has access to the database and user preferences and previous searches. The admin 
can update the details on the halls which can include images, location, size, and other characteristics. The admin can 
also check the list of feedbacks and reviews given on a specific hall. 
 

 
Figure 1: Project Architecture 
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ED: 
The entity-relationship diagram is a diagrammatic representation of objects and relationships. This diagram will 
include three kinds of relationships: one to one, one to many, and many to many (associative entity). There are five 
individuals in this scheme, each with a unique relationship. 
 

 
Figure 2: Entity Relationship Diagram 

Conclusion 
 
In conclusion, this project will be very helpful for the people who have occasions and they want to reserve a hall but 
they don’t have time to visit the hall location and they search for the easiest way to reserve they can make the 
reservation online through the application. 
 
Limitations 
 

- The application is in the English language. 
- The Application is using the internet. 
- The Application will work only in Oman. 
- The Application will accept all the halls around Oman. 
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IOT BASED SMART AGRICULTURE SYSTEM 

TURKI ALI SULAIMAN AL BAHRI and Dr. C. JAYAKUMARI 

Department of Computing 

Middle East College 

ABSTRACT 

The objective of this project is to develop and design a IoT irrigation system with help of blynk app. Due to the change 

in the climatic conditions prevailing it is very challenging to monitor and maintain plants. There are several approaches 

followed to monitor and control the growth of plants. The climatic conditions play a vital role in growing the plants. 

Plants need regular watering, manure supply and proper irrigation methods for different climatic conditions. The 

growth of the plant depends also on the type of the soil used. It’s being done manually by farmers in rural areas of 

Sultanate of Oman and there is no sufficient guidance to properly educate them. So it is very essential to have an 

automatic system to deal with all these. The solution to achieve all those is an implementation of green house.  This 

paper proposes an IoT based pant monitoring system to establish a greenhouse to maintain all the above-mentioned 

suggestions for indoor plants (echo house) to get best environment experience. This would drive the people to be 

confidence and would help to build an integrated environment of the agroindustry. The main purpose of agriculture 

monitor system is water consumption, improve plant condition by measuring level of water automatically to take care 

of plants that will save money and time. IoT is a technology that provide assist to the humanity smart irrigation system 

help farmers to get live data of (soil temperature and water) for best farming environment that can be done through 

Arduino Technology with multiples of sensors to read data sanding it to dashboard to be presented. All the information 

required for this project has been collected with the help of questionnaires, books, interviews and through the Internet 

to achieve all the requirements of the system. 

Keywords: IoT, Smart agriculture, Arduino, sensors 

Introduction  
 
The Aim of project is to develop a Smart agriculture for Plants target is eco houses the goal is to complete watering 
method in vasa. That lead for better environment that well encourage the studies and research on plants, water and 
soil. The main purpose of agriculture monitor system is water consume, improve plant condition by measure level of 
water no need for expert to take care of plants that will save you money and time. 

 
Literature review  
 
Literature review depending to some books of MDPI are drive company in the right place of open technical starting 
build research on the irrigation application of internet of things technology for live controlling of soil moisture, also 
analysis of support systems (Zhang et al, 2017). 

Intelligent in farming by Jayaraman with grouping of author shows that the internet of things platform can grouped 
and associate information such as the surrounding environment, soil and agriculture and it is performance. More 
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important, internet of things platform can collaborate into camera, sensor and etc. Data stored to cloud base for analysis 
of best in functioning (Jayaraman et al, 2016). 

Another research reports what can be used in WiFi sensor architecture in irrigation and avidity of farmers with big 
numbers of information. irrigation is a term that uses an intelligent of algorithms that used recent information to 
improve quality, production and efficiency. Record WiFi sensors hurt by high energy consumption (Jawad et al, 2017). 

Methodology  
 

Methodology employed to perform the survey. presents the water management strategies utilized in now days 
studies, the argument that are apply to determine the irrigation schedule. The parameters and sensors considered for 
the soil monitoring face of the evaluated smart irrigation systems are depicted in the most monitored weather 
parameters and the sensors that monitor them are presented in comments on the most utilized nodes for IoT and 
WSN irrigation systems and the most known wireless technologies and cloud base platform. The studies go’s trend 
in to IoT crop irrigation systems is presented in. Lastly, the future work is showed in. 

 

 

Figure 1: Block structure of smart irrigation 

 

 

Figure 2: Use Case Diagram 
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This figure shows Agile Methodology  

 

Feasibility analysis  
 

SCREEN SHOT  

 

 

Figure 3: Screen of some hardware of irrigation   
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Figure 4: Screen of temperature   

 

 

Figure 5: Screen of humidity  

 

 

Figure 6: Screen of humidity  
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Figure 7: Screen of final result 

Business Objectives 
Growth of This Technology Lead To:  

Flexibility in production. 

Automate some of operations. 

Intelligent in some of irrigation. 

This sector is one of important sectors now days to help human life stile to adapt smart technology. 

Limitations 
the idea of smart cultivation in close areas, especially on vasa. The document designed on internet of things, Machine-
two-Machine cooperation. In range from the physical levels to the computer platform use and the application use. In 
addition, this is at the lowest costs and energy consume. This document is useful for environment beauty on plants 
and assisting them in multiple management between crop and beauty. 

Conclusion  
The smart vasa using the Internet of Things help to control the plant in echo house. This project is based on sensors 
(temperature and humidity sensors, and the water pump) with help of (microcontroller and NodeMCU). by connecting 
to the Internet of Things ThingSpeak website and Blynk app on the phone, the operation of the water pump 
automatically run, depend on humidity of soil. The group of the sensors connecte to the app and website, the provided 
dash helps the user to see daily analyzes of temperature and soil moisture. This help to estimate the plant irrigation 
that is done. In the main time, user will receive messages in the form of any limitation of water through the email. 
While emphasizing the importance of analyzes produced by applications to improve the output and environmental 
impact. This new technology in the world of IoT is one of the fourth revolution in technologey. These services 
provided is benefit the society green house. All of this improve life style of living. 
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Recommendations 
 
Improve the component with latest technology of sensers to reach level of plug and play for example: 

1-Replacing sensors with new technology that is use Wi-Fi chip, that for reduces the wires use. 

2- Replacing microcontroller with Arduino to reduce spaces and direct connection to Wi-Fi. 
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Design and Develop A System for Detecting Diabetic 
Retinopathy Using CNN Model 
Alaa Ali Alsheikheh 

Jitendra Pandey 
Abstract 
Diabetic retinopathy (DR) is one of the most threats to diabetes, causing damage and blindness to the retina. It 
destroys the retinal tissue blood vessels, resulting in fluid leakage and deformation of vision. DR contains four 
stages (Mild non-proliferative retinopathy, Moderate Non-Proliferative Retinopathy, Severe non-proliferative 
retinopathy, and Proliferative Retinopathy). Therefore, appropriate screening and treatment at an early point of DR 
will profoundly avoid serious vision loss. So, this paper proposes a study on an automated diabetic retinopathy 
detection system which will estimate in which stage is the diabetic retinopathy from eye retina images for diabetic’s 
patients by using deep learning techniques, where we demonstrate the use of Inception V3 a convolutional neural 
network (CNN) architecture in training fundus image and detecting the DR class. This system has a significant role 
in the health care sector where it will help the ophthalmologist working in the hospitals in diagnosis diabetic 
retinopathy and this system will be considered as a functional, time and cost-effective method for automated 
screening of diabetic retinopathy (DR). Also, we have reported some literature reviews for different research studies 
and conducted a comparison between three CNNs models which are VGG16, Inception V3, and ResNet-50. 

Keywords: Diabetic retinopathy, deep learning, convolutional neural network (CNN), retina image, image 
preprocessing, Inception V3, VGG16, ResNet-50. 

Introduction: 
Diabetic retinopathy is one of the most threatening diabetic conditions resulting in permanent blindness in case of 
delays in treatment. It blocks the blood vessels of the retinal tissue and causes fluid leaking and visual distortion. 
Around 600 million people are estimated to have diabetes by 2040 and one-third are predicted to have diabetes 
retinopathy (DR). Early diagnosis of DR is important by regular clinical assessments and early care to prevent vision 
disability and to improve quality of life (Pao et al 2020). DR has four phases:  

• Mild retinopathy: early stages, where microaneurysms can only be found. 
• Moderate non-proliferative retinopathy: by that stage, a few of the retina blood vessels are blocked. 
• Severe non-proliferative retinopathy causes blood flux deficiency in the retina, as there are blocked further 

vessels, and hence the retina is given signals for new blood vessel formation. 
• Proliferative retinopathy: advanced retinal impulses are rare and fragile and allow new blood vessels to 

form. They spread to the surface of the transparent glass gel within the eye. When the new retinal blood 
vessels form and stretch abnormally, their fragile structures can leak and cause serious blindness or vision 
loss. (Tymchenko et al, 2020) 

Early diagnosis is one of the greatest difficulties in treatment effectiveness. Unfortunately, the stage of diabetic 
retinopathy is very difficult to diagnose accurately, and expert analyses of fundus photographs are required. So, it is 
critical that the detection stage is simplified, and it will help millions of people. 
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(a) No DR                        (b) Mild NPDR                    (c) Moderate NPDR 

    

                                                (d)  Severe NPDR                   (e) Proliferative DR 

Figure 1: Examples of different stages of DR 

Problem statement: 
Each stage of diabetic retinopathy has its characteristics such that doctors can not recognize some of them and 
therefore make an incorrect diagnosis. In cases with the right, effective care, and supervision, at least 56% of new 
cases of illness will be reduced. However, in the first phase of this disease, there are no warning signals, and 
identifying it early has become a real challenge. Moreover, the diagnostic image of a fundus patient cannot be 
inspected manually, and the process can only be determined by qualified clinicians.  

The DR severity evaluation often involves specialist expertise, and the results of the examination will vary based on 
classifications (Abramoff et al., 2016). This points to the importance of creating an automated DR solution. 
Automated image DR assessment systems can provide a clinically accurate and cost-effective diagnosis of diabetic 
retinopathy and thereby prevent diabetic blindness. In manual scanning, a huge patient fundus image database is 
challenging and powerless and needs training diagnostic experts. So, manual procedures can be substituted by 
automatic DR detection systems as the manual effort required for screening can be reduced significantly. Suitable 
screening and early therapy of DR deeply prevents severe visual damage where the system helps the 
ophthalmologists in hospitals to diagnose diabetic retinopathy correctly from eye retinal photographs for diabetic 
patients in the earlier stages. However, deep learning has played a significant role in informing physicians of 
complications in early diagnosis, providing even more personalized and effective patient treatment. The CNN 
(convolutional neural networks) are particularly suitable for image analyses. CNN's are designed to process images 
to enable networks to run and handle larger images more efficiently. Accordingly, it is possible to identify human 
diseases accurately from medical photographs (Bresnick, 2012). So, we will develop a system that detects diabetic 
retinopathy automatically by using the CNN model. 

Literature review: 
Lam et al. (2018) have identified diabetic retinopathy to be the biggest cause of blindness in adults, and early 
diagnosis is critical for effective treatment. In this paper, the authors demonstrate how colored fundus is used by 
convolutional neural networks to categorize diabetic retinopathy (CNN) and find that pre-processing of reduced 
contrast balance in the adaptive histogram and class-labeling testing ensure that data precision improves the 
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comprehension of subtle properties. The paper also defined the AlexNet and GoogLeNet models implementing 
phases. 

A detailed overview of DR detection is provided by Mateen et al. (2020) with about 150 academic publications with 
three major parts: retinal data sets, DR detection methods as well as success evaluation metrics. Retinal data are 
addressed first, followed by several methods of diagnosing retinal defects with retinal neovascularization, bleeding, 
microaneurysm, and exudates. The paper further addresses the significance of evaluation standards in CAD systems. 

Pao et al. (2020) presented that entropy images are calculated by using the green portion of the fundus image. In 
addition, an enhancement of image through unsharp masking (UM) would be used for preprocessing before the 
calculation of entropy pictures and the CNN-bichannel incorporation of gray entropy and green preprocessing 
components for UM will increase the DR precision of detection in deep knowledge. This paper reported that retinal 
pathology identification or diagnosis in diabetic patients can be improved by a deep learning system. 

Patel et al. (2016) address different methods to DR recognition and classification, as well as to technological 
implementation, image data sets, and research resources. Where the automatic DR sensing systems substitute 
manual methods, manual labor is greatly decreased during scanning and various retinopathic abnormalities are 
detected by machine learning and image processing. 

Qiao et al. (2020) introduced an approach that analyzes the presence of the microaneurysm in a fundus image using 
convolutional neural network algorithms, which combine deep learning as the principal element of GPU (Graphics 
Processing Unit) that recognizes the images and segment them more efficient and less time. The authors have 
therefore provided a segmentation algorithm, which is used to label the image as normal or infect. This provides an 
automated mechanism to label fundus photographs as mild NPDR, moderate NPDR, and severe NPDR. 

Saeed et al. (2021) developed an interactive computer-aided framework for the automatic DR scanning of fundus 
images using a two-stage transfer learning process with a pre-trained CNN system. The authors have effectively 
reinitialized the first layer of a pre-trained CNN model, and have used a fully connected layer to exclude 
discriminatory attributes from fundus images where this phase enables the model to use fundus images to classify 
DR. The authors finally introduced a discrete curve-dependent classification layer. 

Comparison: 
To select a CNN model for my project, I have compared between three architecture which are VGG16, Inception V3 
and ResNet-50. 

1) VGG16 model: 

K. Simonyan and A. Zisserman of the University of Oxford introduced the VGG16 (Visual Geometry Group) as 
convolutional neural network architecture. The architecture fulfills 92,7% one of the top 5 test accuracies of 
ImageNet, which represents a data collection of over 14 million images from a thousand groups. With the ReLU 
tradition of AlexNet, the VGG-16 has 13 convolutional and three fully connected layers. The network stacks several 
layers on AlexNet and uses narrower filters (2×2 and 3×3). A disadvantage of VGG16 architecture is that it requires 
approximately 500 MB of storage capacity and is more expensive to assess and has about 138 million parameters. 
(Simonyan and Zisserman, 2014) 

2) Inception V3 model: 

Inception V3 is a deep convolutional architecture used extensively for classification tasks. In the GoogleNet model, 
Szegedy implemented the model principle whereby Inception V3 was suggested by upgrading the inception module. 
There are several symmetric and asymmetric components in the Inception V3 network where every component has 
multiple branches, average composition, max pooling, concatenation, dropouts, and a fully connected layer. This 
network has a total of 42 layers and 29.3 million parameters, so that the computational cost is just approximately 2.5 
more than GoogleNet. This model achieves 0.937 accuracies, and it requires about 92 MB of storage space which is 
less than VGG 16. The integration of the lower parameter counts and added regularization with batch-standard 
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auxiliary classifiers and mark smoothing enables high-quality networks to be trained on comparatively modest-
sized. (Szegedy et al., 2016) 

3) ResNet-50 model: 

The core blocks of ResNet-50 (Residual Networks) have two simple architectural principles; the layers have the 
same number of filters with the same output map size, and when the map size is halved, the number of filters 
doubles. The down-sample is defined outcomes by convolutional layers, with a two-step normalization, after each 
convolution and before stimulation of ReLU. The identity option is used if the input and the output are of the same 
size. The projected shortcut is used to balance the size by 1×1 convolution as the dimensions rise. Total weighted 
layers are 50, with about 23 million parameters being trained, and ResNet-50 takes up about 98 MB of storage 
capacity and achieves 0.921 accuracies. (Leonardo et al. 2018) 

After discussing these three architectures, we will be using the Inception V3 model in the implementation of a 
system that detect the diabetic retinopathy.  

Research methodology: 

A. Dataset: 

The image data used in this research was obtained from the data set of Kaggle and it was provided by EyePACS to 
help researchers at no expense (EyePACs, 2015). The data set includes 88,696 images of 44,348 objects, one image 
per eye. The photographs in this data set come from a variety of cameras and models and have highly mixed quality. 
Diabetic retinopathy was classified by a clinician at a scale of 0 to 4 in each photograph as per the magnitude of the 
international clinical diabetic retinopathy (ICDR): 

0 – No DR 

1 – Mild DR 

2 – Moderate DR 

3 – Severe DR 

4 – Proliferative DR 

We will be using a subset of the Kaggle data set, the subset will contain about 3000 fundus images for all the 
diabetic retinopathy stages divided into validation images, training images, and testing images.  

B. Pre-processing and data augmentations: 

The models will be trained and validated with the initial images preprocessed. Preprocessing included image 
recruitment and resizing. Due to the way APTOS2019 has been obtained, there are unfounded associations between 
the phase of the disease and several image meta-functions, such as resolution, form, zoom, or total brightness. We 
will use many augmentations to ensure that CNN does not overload these features and reduce the connections 
between image quality and their meta-functions. But to standardize the image state we will follow some 
preprocessed actions. First, we will re-scale the photographs and removed the local average color to have the same 
radius. The average local color of the photographs will then be mapped to 50% gray and to remove boundary effects, 
we will clip images to 90% of the original size. 

To boost the network position ability and minimize overfitting, we will augment the number of images in real-time. 
A random augmentation in the images will be done at each stage, maintaining collinearity and range proportions. 
Random padding, shift to an RGB value, zooming, rolling, and rotating will be applied and these changes are 
especially effective in the first stage of the diseases, which is considered as the most complicated stage to classify 
and the least numerical.  
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C. Transfer learning: 

Transfer learning refers to the application of an architecture already trained on other photographs, the convolutional 
neural networks (CNNs) are particularly suitable for image processing and the Inception V3 model has been adopted 
for this research based on its deep architecture. It has both width and height enhanced by its size. Inception both 
addresses the issues of a big model by eliminating fully connected layers and adding small layers even within the 
convolutions, including overfitting due to a wider variety of parameters and the wide need for computing capital to 
improve the network size. (Masood, 2017) 

In order to minimize network parameters, Convolution factoring substitutes larger convolutions with many smaller 
convolutions, whereas auxiliary classifiers provide regularization impact to the network. Networks of Inception are 
notorious for using Inception modules. The Inception modules help to extract characteristics of the same class of 
images that vary in size. The Inception module definition in DR classification is beneficial since the characteristics 
of DR normally vary in size. In addition, a Relu-activated layer will be included in the top of pre-trained models 
accompanied by the SoftMax classifier to distinguish extracted properties. Then, we will load and delete the old 
final layer of the pretrained model and train a new one for eye photographs. Therefore, 5 main groups referring to no 
DR, mild NPDR, moderate NPDR, severe NPDR, and PDR have been changed to the last fully connected layer. The 
data used for training and validation are separate from each other and the data used during training is tested again 
after the learning process to see how much learning is kept. Moreover, a validation accuracy is the percentage 
precision of predictor the class of images randomly selected from test data not used in the training process. (Li et al., 
2019) 

 

Figure 2: Deep transfer learning schema of network Inception-v3. (Li et al., 2019) 

Future work: 
The automatically diabetic retinopathy detection system will be implemented and coded using the python 
programming language. One of our limitations is the number of images in the dataset is not sufficient and this 
number of datasets has been chosen because more data mean more time for the model to be trained, more storage 
space, and therefore a high-performance device for implementation, so we are planning to obtain a device with a 
better property and increase the number of images and therefore the classification accuracy will be increased. The 
system can also be expanded to an online platform and used to assist patients in regions in which diagnostic testing 
is hard to carry out and qualified doctors are difficult to locate to evaluate the image and diagnose the disease. So, 
they can the online system to automatically test the eye retina image to detect the phase of diabetic retinopathy so 
before the disease degrades, they can start therapy. 

Conclusion: 
We proposed a study on a system that detects diabetic retinopathy automatically from eye retina images. The 
proposed system will analyze the presence of a microaneurysm inside the fundus photograph using a convolutional 
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network (CNN) algorithm that uses deep learning to enhance preprocessing and data augmentations, after that use 
inception v3 model to train the images to detect the DR class and check the validation accuracy. In this framework, 
the automatic testing of diabetic retinopathy (DR) would be considered as a practical, timely, and cost-effective 
method to help the ophthalmologists identify fundus images mild NPDR, moderate NPDR, severe NPDR, and 
Proliferative DR. Also, we have demonstrated the future work that can be applied to improve our system. 
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A study to evaluate the performance of WMS implemented 
by Al Madinah Logistics Company 

Abstract 

Al Madinah Logistics is one of the largest third-party logistics services providers in Oman and the gulf 
region. In a bid to improve efficiency and service delivery, the firm has invested in a state-of-the-art 
Warehouse Management System. Several years since procurement and operationalization of the system, no 
study has been undertaken to study its efficiency. The current study was thus executed to assess the 
efficiency of the system from an employee perspective. The study was undertaken through questionnaires 
that asked the employees to rate the warehouse management system employed by the company on eight 
different dimensions. The system was rated on a scale of 1 to 5 with 5 being the highest score on any given 
dimension.  

The results did indicate an efficient system, by a majority of the dimensions assessed. This included the 
system providing an expansive storage system, power consumption, documentation, visibility, and forecasts. 
However, the WMS was found to be lacking in physical location tracking of the goods as well as expiry 
and stock outages controls and forecasts. The respondents were also of the view that the system needs 
updates and modifications and less support for a whole new system being acquired.  

Consequently, the management of the firm needs to devote more resources to boosting the tools and 
capabilities of the WMS to address the identified weak areas. Employee twining may also be necessary to 
maximize the efficiency of these systems.  
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Introduction  

Warehouse Management systems are database-based software systems designed to control and coordinate 
the warehousing operations with the desire of achieving efficiency and effectiveness in warehouse 
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operations. Over the recent years, the market for warehouse management systems has grown and expanded 
in line with rising attention given by business managers and scholars on the need for effective warehousing 
operations in the supply chain. It is indicated that warehouse operations take up costs to the tune of 2% of 
annual sales of any given company, and as such optimizing both costs and operations of this vital operation 
would help the firm improve not just efficiency and effectiveness but also achieve better returns.  

There is a wide range of warehouse management systems in the market, and businesses are almost spoilt 
for choice than ever before. This allows business firms to selected WMS that best fit their unique needs and 
demands. However, it is imperative that businesses continuously evaluate the performance of their 
warehouse management systems against their specific needs from time to time to ensure a complete system 
that best discharges the needs of the firm. For the current study, the WMS implemented by Al Madinah 
Logistics Company was evaluated against a set of eight different criteria to determine how well it was 
fulfilling its mandate in line with what the firm wanted to achieve worth the acquisition.  

Statement of the Research problem  
In a bid to improve its overall performance, Al Madinah Logistics company has invested in a state-of-the-
art Warehouse Management System to automate and improve its warehouse management operations. The 
firm has fully implemented and operationalized this system and trained its staff on its use. While the firm 
implemented this system with a view of boosting its efficiency and effectiveness, there has not been a 
comprehensive study to detail the efficiency of the system. This leaves the company's management without 
concrete information on how well the system performs and its shortcomings if any. This is the problem that 
this research aims to cure.  

Aims  
The purpose of the current research is to evaluate the efficiency of the Warehouse Management System 
implemented by Al Madina Logistics company.  
Research Objectives  
 To determine the factors affecting the efficiency of the Warehouse Management System at Al 

Madinah Logistics company 
 To determine the performance of the WMS implements by Al Madinah Logistics company on the 

various dimensions of efficiency 
 To determine areas of WMS that need urgent redress to improve the efficiency of the WMS 

implemented by Al Madinah Logistics company 
 To propose possible solutions to improve the efficiency of the WMS implemented by Al Madinah 

Logistics company  

 
Research Questions  

i. What are the factors that determine the efficiency of a WMS?  
ii. What is the performance of the WMS implemented by Al Madinah Logistics company 

concerning the various factors that affect the efficiency of a WMS?  
iii. Which areas of the WMS implemented by Al Madinah Logistics company need to be 

urgently improved to improve efficiency?  

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 2



iv. What are the possible solutions to address the limitations in the WMS implemented by Al 
Madinah Logistics company? 

 

Literature Review  

Warehouse Management Systems 

A warehouse Management System (WMS) is defined as a database information technology designed to aid 
in running warehouse operations to increase efficiency and effectiveness of the warehouse function through 
coordination and integration of warehouse operations as well as couture, update, and maintenance of 
warehouse transaction records (Istiqomah et. Al. 2019). The authors theorized that the warehouse 
management system is designed to control and coordinate all processes that occur within the warehouse, 
including reception, pit away, picking, and dispatch of inventory within the warehouse. They indicate that 
a warehouse management system is deployed as a tool that aids in the control and management of the 
availability of the warehouse.  

Andiyappilai (2019) observes that the warehouse management system aids not just in the control but also 
in the movement of goods and materials within the warehouse, giving the logistics function the necessary 
tools for managing and tracking inventory moving through it. The functions enlisted by this author as 
controlled and coordinated by the warehouse management system include receiving, put away, picking, 
shipping and dispatch. The author debates that the warehouse management achieves efficiency 
improvements in the wresting through directing cutaways as well as improving the accuracy of inventory. 
The system is also expected to direct as well as optimize stock, helping in decision making through making 
available real-time data related to stock levels as well as space utilization.  

According to Andiyappilai (2019), the Warehouse Management System is indispensable in facilitating the 
maximization of operational efficiency in different processes, elimination of wastes, speeding up order 
turnaround time, provision of real-time updates in order status, enhancing labor productivity, and managing 
warehouse space. The author also observes that WMSs are built based on a range of factors that include 
industry requirements and specifications, logistics requirements, specific requirements among others. It just 
has certain functions regarded as basic to the warehousing function, and other functions that are 
sophisticated depending on the nature of the warehouse. The author debates that the Warehouse 
Management System must possess the tools and functions necessary to support core warehousing functions 
that include pre-receiving, storage transfer, shipping, cyclic counting, inbound quality control, concierge 
management among others. The author reckons that a significant proportion of the businesses have 
implemented warehouse management systems and have reaped benefits, although the extent to which these 
benefits match the expected benefits, as well as costs incurred in acquiring and operating them, remains 
untested. Some of the noted benefits include optimization, better monitoring, and control of warehousing 
functions, dock scheduling, work management among others.  

Miralam (2017) contends that good warehouse management systems allow for easy and efficient access to 
all merchandise stored within the warehouse, allowing for easy storage location as well as to find the 
shortest path to the merchandise, and finally ensure efficient delivery to its end destination. The author 
debates that the implementation of WMS will provide an increase in the level of accuracy, lead to a 
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reduction in costs, achieve a greater ability to customer service as well as reduction of cycle times. He 
further contemplates that the positive effects of a warehouse management system do not end with the 
inventory reduction but extend to better utilization of storage space as well as enhanced efficiency and 
accuracy. It enables the warehouse operators to quickly and effectively retrieve the merchandise when they 
need it, simplifies the product identification process among other core benefits.  

Miralam (2017) notes the acquisition and implementation of a warehouse management system is a process 
that consumes significant amounts of resources as well as time, and as fun firms that implement these 
systems desire to gain significant competitive advantages as a result of the same. In evaluating the factors 
that determine the efficiency of a warehouse management system, Miralam (2017) ten different qualities or 
values upon which he indicates that the performance of the warehouse management system needs to be 
evaluated. These factors according to the author include speed increases in material handling, shipment 
accuracy, efficiency with fewer steps, reduction in labor as well as supervision, improvements in inventory 
accuracy, improvements in space utilization, improvements in location and order picking processes, returns 
in investment, and paperwork reduction.  

Istiqomah et. al. (2019) does indicate that the efficiency of a warehouse management system can be added 
by breaking it down to the major operations and assessing honing supported for each one of these operations. 
According to the authors, the major warehouse functions supported by the warehouse management system 
include receiving, put away, order picking, outbound checking, loading, and stock take or name. The 
receiving process involves makes the final physical transfer from the supplier into the warehouse, and 
entails activities such as comparison between the records of the goods to be received against those being 
received, oftentimes involving a receipt note. The warehouse management needs to have sufficient features 
that allow for this process to be undertaken within the shortest time possible z minimize errors, automate 
the majority of the routine and administrative tasks, as well as make easier the comparison and quality 
check process. For many of the warehouse management systems, this includes having barcode readers and 
technology as well as the inclusion of the Radio frequency identification technology to simplify the receipt 
process. Some of the warehouses' management stems have also been designed to allow for the attachment 
of custom noted and pictures of the goods.  

The second process is the put-away process and entails the transfer of materials or goods received from the 
receipt area to their storage position. The process needs to be tightly controlled, ensuring that the 
arrangement of the goods or materials is doing away that simplifies identification and retrieval, and enables 
foods with shorter time to security to be expedited outbid the warehouse management. Istiqomah et al (2019) 
opine that high-efficiency warehouse management systems allow for an orderly and controlled put-away 
process that includes directed out away,  where the warehouse operations are directed on where and how to 
place the goods and materials within the warehouse. Such directed put away allows the warehouse to 
minimize errors related to manually put away, as well as optimize space utilization. Istiqomah et al (2019) 
observe that majority of the WMS uses wither the dedicated put away system, as well as the free flow, put 
away system. The free flow space allocation system randomly selects a location for the storage of the 
material or good, while the dedicated storage system allows for goods to be stored in an order predetermined 
by the operator, and when a rack is full the next level of the rack will be selected for storage. While the 
deviated put away approach allows for neatly arranged products that also facilitate easy picking. However, 
when goods are not stored in one rack then they may be far away from each other as a result.  
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The third process for performance evaluation is the order processing or picking process, which is essentially 
the process involving retrieval of the goods or materials stored in the dispatch area. According to Istiqomah 
et al (2019), higher performance is attained when the operators in the warehouse are now to pick the 
products or materials with minimal steps in the process, as well as ensuring accuracy in the picking process, 
and confirmation of the materials or goods picked and those ordered for. The multiplicity of these factors 
makes order picking or processing one of the core elements of determining the performance of the 
warehouse management system. The process also needs to ensure that the inventory and other stock 
information are updated immediately after the retrieval, and the location information is also updated to 
match the new state of affairs. The next step after order processing is the loading process, which is used for 
comparison between the material being loaded as well as those that needed to be loaded and updating 
information that relates to the goods or products that have been loaded into the dispatch vehicles into the 
system. Outbound checking is also critical leaned of the loading process, and entails confirmation of the 
materials that include are on the order picking list as well as those loaded in the outbound vehicle.  

Stocktake is the other core warehouse operation by which the warehouse management system needs to be 
evaluated, as per the bases developed by Istiqomah et al (2019). The authors do identify that the stocktake 
process entails a holistic activity designed to ensure that the physical inventory within the warehouse 
matches the information held by the warehouse systems. This is to ensure that there is a clear correlation 
between the information and the physical contents of the warehouse and to correct and update any 
discrepancies that may exist between the two. This ensures that any errors are realized well in advance and 
that any such errors are arrested early in advance.  

Klabusayova (2013) is one of the other authors who propose the assessment of the warehouse management 
system in terms of support for various core warehousing operations. The author debates that in the modern 
warehouse it is no longer sufficient to deploy manual systems but instead businesses are increasingly 
turning to technology to speeds up the process and improve accuracy at the same time. The author denotes 
that modern warehouses used Serial Shipping Container Codes for logistics units such as pallets, and this 
includes ensuring that the warehouse management system has support for these systems and technologies. 
The author in this case thus adopts an evaluation approach that looks at the performance and efficiency of 
the warehouse management system in terms of the technologies supported by the warehouse management 
system. The author notes that support for SSCC codes for goods reception aids in reducing the time taken 
for goods reception and verification.  

Klabusayova (2013) also debates that an efficient warehouse management system must have support for 
electronic data interchange (EDI). Electronic Data interchange enables the various actors involved in the 
warehouse management process to communicate with each other and coordinate their activities, solve any 
issues arising within the shortest time possible and facilitate effective transactions. Scanning of SSCC codes 
enables the goods reception process to proceeds speedily, while electronic data interchange allows for any 
additional or regular information to have been exchanged between the parties involved in the transaction.  

Klabusayova (2013) notes for an efficient process, the warehouse amazement system needs to have enabled 
RF terminals for the storage of goods and materials within the warehouse. The author reckons that the 
warehouse management system needs to have position identification for goods, scanned warehouse maps 
as well as deploy the use of EAN codes for ease of storage and retrieval. The author also proposes that an 
efficient warehouse management system needs to have support for continuous replenishment, in that it 

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 5



would be able to create replenishment tasks immediately the stock levels run below certain levels that have 
been predetermined by the warehouse management. This reduces the risks of running in shortage which 
would then inconvenience customers.  

Another element that determines the efficiency of a warehouse management system involves the support 
for voice picking technologies. According to Klabusayova (2013), voice picking is a technology that has 
helped to improve efficiency and effectiveness in several warehouses by improving and simplifying their 
order picking process. The author debates that such technologies mallows the worker to focus fully on the 
task at hand, reduce interruptions and thus maximize productivity. Moreover, such a technology is also 
valuable for ensuring only the correct items are picked, not just similar ones. If a worker picks the wiring 
item the technology alters them to this normally, which limits the need for goods and products being rejected 
at the dispatch areas and thus limiting ant errors as a result. It also eliminates the need for manual 
elimination, especially advantageous for freezing warehouses. Warehouses which has deployed this 
warehousing technology have seen significant reductions in error rates.  

Hamilton (2013) yet again emphasizes the functional value of the warehouse management system. In their 
survey, the authors reported that half of the firms surveyed were using warehouse management systems that 
were at least one version of an update away from the latest version update, while another half of the firms 
were using the latest version of the system. The study also reported that at least half of the firms surveyed 
had annual support and maintenance agreements with their system vendors, which allowed them to receive 
significant support, updates, and upgrades from the original developers of the system.  

Hamilton (2013) while also assessing the efficiency and performance of warehouse management systems 
also did indicate that the respondents indicated that some of the warehouse management systems did have 
some functions which they did not use some had functions which they used, and others lacked functions 
which they needed. Others, however, noted that their systems lacked certain functions but they still did not 
require to want them added. From the results of the study which focused on the feature, 57% of the 
warehouse management systems surveyed indicated that they had desirable features, while respondents 
were using 76% of the desirable features, indicating that an average of 24% of the available features was 
not being utilized. The study also looked at the desirable of the uninstalled features, with 70% of the 
unavailable features being required by these systems.  

Hamilton (2013) presents an evaluation of warehouse management system performance in terms of 
functionalities. The author indicates that the high-performing warehouse management systems allow for 
comparing the expiry dates of the products being received against the minimum acceptable shelf life of the 
item. The author reports that high-performing warehouse management systems must limit the odds of 
products likely to expire soon hitting the shelves. With regards to put away, the authors note that high-
performance warehouse management systems do have a mechanism for comparing pallet height against the 
height of the racks to which the items are to be out, which ensures that there is no inconvenience of having 
to move with pallets from one rack to another in search of one with the correct height to contain the pallet 
or container.  

Reporting is another critical functional element debated by Hamilton (2013) in assessing the performance 
of warehouse management systems. The author notes that high-performance warehouse management 
systems allow for available and used spaces to be displayed in both percentages and absolute numbers. This 
gives the users easier and faster processing power and the ability to better direct operations in the warehouse.  
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De Assis and Sagawa (2018) in their work present a different framework for assessing the performance of 
warehouse management systems, which is based on functionalities and capabilities. The authors debate that 
for an efficient warehouse management system it must possess a set of Basic warehouse management 
capabilities, those considered as advanced as well as extended.  

In summary, there are multiple approaches to the evaluation of warehouse management systems. These 
include the functional qualities approach, the capabilities approach, and the warehouse operation approach, 
all of which may arrive at different results. 

 

Measures for improving Warehouse Management Systems  

Datexcorp (2016) discusses three major approaches towards addressing deficiencies in the warehouse 
management system. These include regaining the system, update of the system, and purchase of a new 
system. The author counsels that whichever option the firm intends to pick it must weigh the benefits and 
limitations, against its own unique needs. 

Methodology  

The research employed the use of questionnaires for the collection of primary data from the study 
participants. A total of 65 questionnaires was dispatched to the respondents, while a total of 61 
questionnaires were duly filled and returned. The cleaning process eliminated three questionnaires because 
of incomplete responses and other errors, leaving a total of 58 to be used for the data analysis process.  

Data Analysis was undertaken with the help of excel, assessing the number of responses for each specific 
dimension of performance.  

Results and Discussion  

The results did indicate that the respondents perceive the system to perform generally well in most of the 
dimensions studied. The system scored especially high in terms of accuracy, speed, and accuracy, with an 
average score of 4. The respondents also pointed out that the system allowed them to be more efficient with 
a few steps, and improved space utilization within the warehouse. The reporting and visibility capabilities 
of the warehouse management system were also rated highly, as it enabled the users to see how much space 
has been utilized as was remaining at every core point.  

However, the respondents noted that a lack of capability to examine expiry dates and those of standard shelf 
times was a major deficiency of the system. The respondents wanted a system that would enable them to 
detect goods that were expiring soon and prioritize them for quick dispensation, as well as making 
comparisons between the expiry dates of incoming goods and those already within the warehouse.  

The respondents also pinpointed location tracking as a core capability that was either lacking or deficient 
within the warehouse management system implemented by Al Madinah Logistics. The respondents 
especially lamented that the system often delayed in updated new locations of a product in case it was 
moved, which led to users moving to wing positions in the search of the product. This needed to be 
improved to increase the efficiency of the system.  
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Regarding the model for improving system performance, updates were the most highly suggested 
mechanisms. 80% of the respondents indicated that updates would be the best approach for improving 
performance. Given the performance of the system is generally highly rated across various dimensions and 
parameters, updates would be both appropriate and cost-effective. Moreover, given that the system has a 
continuous support and maintenance agreement with the system vendor, it would be appropriate for the 
system to be updated easily as original developers deeply understand its coding and working.  

Conclusion  

The study was designed to evaluate the performance of the warehouse management system employed by 
Al Madinah Logistics Company. Using questionnaires and semi-structured interviews the researcher was 
able to collect insightful views from the employees of the company about various dimensions used for 
assessing the performance of the WMS. The results did indicate that the warehouse management system 
was generally performing highly, with a performance score of 4.2/5.0. Deficiencies in physical tracking 
capabilities, as well as stock expiry comparison capabilities, were the two areas where the system was found 
to be lacking. The respondents also indicated that system updates were the best way to seal these identified 
loopholes. Future studies should aim at confirming the validity of the criteria used by the research for 
evaluating WMS performance.  
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Enhanced availability, agility, Centralized Management and 
benefits with vCenter & vMotion- A Reflection  

 

 

 

 

 

Abstract 

It has always been challenging for enterprises to balance between the level of availability, flexibility, ease of 
management, and overall IT expenditure. As IT infrastructure has become a core of each business enterprise, its 
availability, scalability, agility, and other features are mostly sought however on an acceptable and affordable price 
tag that can be tolerated by the enterprises. Virtualization technology has come as a huge advantage for enterprises 
and has provided the capability to bestow optimum, fault-tolerant IT services to customers and users at an affordable 
price, moreover, unleashing the features that otherwise are not available. This research paper is a study conducted to 
discuss the data center issues of an enterprise and how these problems can be resolved by the implementation of 
virtualization technology using vCenter. This research study would be very useful for enterprises intending to go for 
virtualization and will act as a guide for enterprises especially in the Sultanate of Oman for virtualizing their data 
centers.  

Keywords. 

Virtualization, vMotion, vCenter, Virtualization benefits, and VCenter Server, Esxi, vSphere.  

Introduction 

As information technology and IT systems have become a critical part of all enterprise and business organizations will 
cease to exist in the absence of information technology and systems. It is one of the major responsibilities for the 
enterprise’s management and IT team to ensure the availability of critical IT services all the time. In addition, it is also 
the responsibility of Information technology administrators and managers to ensure that the IT systems are fault-
tolerant, sustainable, flexible, scalable, and manageable at the same time. It is not easy to attain all these features with 
huge investments however it is also the responsibility of organizations management to limit the investment in IT 
infrastructure without affecting the efficiency of the work. However, to balance between the two is an extremely 
difficult job. It is certainly very difficult to achieve all these features that are desired for the IT infrastructure and 
services and at the same time limit the investment on the IT infrastructure so that same investment can be used for the 
expenditure of business is no easy task. Cloud computing has shown extremely positive results by enabling pay-as-
you-go services to individuals and organizations and has drastically reduced the investment on IT infrastructure, 
administrative cost and the running expenditure on IT services moreover it has increased flexibility with optimum 
features available. There is clear evidence of cloud computing being utilized variety of sectors ranging from 
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educational institutions to automobile and construction companies, from e-commerce to Internet of Things 
deployments, we can see prevalent use of cloud computing (Bhat, Shuaibi, & Singh, Virtual private network as a 
service—A need for discrete cloud architecture, 2016) (Bhat, Singh, & Mohsin, Cloud Implementation to Assist 
Teachers of English to Speakers of Other Languages in HEI’s in Sultanate of Oman, 2021) (Bhat, Naidu, & Singh, 
Multimedia Cloud for Higher Education Establishments: A Reflection, 2019) (Bhat & Ahmed, Big data for 
institutional planning, decision support and academic excellence, 2016). Cloud computing has particularly provided 
a lot of flexibility with its service models that are suitable for different types of users and situations. The service 
architectures also provide a lot of flexibility for a specific group of users to utilize these services. Cloud deployments 
are normally seen with three main service architectures however some more specific service architecture has been 
proposed to fulfill the requirements of a diverse group of users (Bhat, Singh, & Singh, Learning resources as a service 
(L r aaS) for Higher Education Institutions in Sultanate of Oman, 2017) (Bhat, Kameshwari, & Singh, MathCloud: A 
Discrete Cloud Implementation to Enhance Learning Experience in Mathematics, 2020) (Bhat A. , Role of Cloud 
Computing in higher education and implementation challenges in higher education establishments in Oman and India, 
2018). Cloud computing has certainly contributed to innovative technologies like the Internet of Things and the 
establishment of Smart Cities, Artificial intelligence, Big Data, and Big Data analytics (Zameer, Saqib, Naidu, & 
Ahmed, 2019) (Muhsin, Bhat, Ahmed, & Khan, 2019). Although cloud computing has contributed a lot to a variety 
of organizations however due to certain limitation of security and lack of trust from organizations to store confidential 
and security-critical data on the cloud has certainly increased the complexity of organizations to manage their IT 
infrastructure. This research study is analyzing the scenario of an educational institution and the specific requirements 
of this institution concerning a variety of IT hardware, software, and information systems that this institution is using 
that are not possible to be hosted on the public cloud due to a variety of reasons which are mainly related to security, 
regulation, compliance, and privacy. There are several services and information systems that are being used by the 
institution that are hosted on twenty-five servers with SAN storage and other network devices. However, these twenty-
five servers currently utilized by the educational institution are obsolete and need immediate replacement as these 
servers are being used for the last 15-16 years. The institution has an option of hosting the services on the cloud 
however all the services cannot be hosted because of the reasons that have been provided above. Despite migrating 
many of the services to the cloud, the institution still needs 15-18 physical servers to host the rest of the services on-
premise. The procurement of these servers is incurring a huge investment just on the hardware leaving aside the 
upgradation that is the requirement for the applications and operating system. The requirement of the institution is 
depicted in Figure 1 shown below.  

 

Figure 1. Current Hardware Infrastructure of the Institution 
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The current infrastructure as shown in the above figure consists of mainly 25 servers that are currently functional for 
a variety of different services that are being provided to the users. Although some of these services can be migrated 
directly to the public cloud however most of the services need to be hosted on-premises and for all these services 
hardware upgrades are desperately required. The up-gradation of hardware for the data center of the educational 
institution will incur huge investment. This research study proposes a virtual environment that case be used instead of 
upgrading the infrastructure of the data center. The implementation of virtualization can eliminate the need to procure 
the hardware to the extend that is currently required and will save 80% investment on hardware devices. This 
investment can be utilized for other purposes or upliftment of IT infrastructure in some other respects. Moreover, the 
arrangement and implementation of virtualization will provide advanced features of availability, redundancy, fault 
tolerance, scalability, manageability, and sustainability. It will also decrease the administrative overhead, reduce the 
conception of electricity, and investment in the maintenance of the equipment. In addition to all these benefits listed 
above the system is capable of recovery from the disaster in a much seamless manner compared to what is a nightmare 
for most of the administrators. The virtualization environment provides capabilities of balancing the load between 
physical infrastructure seamlessly with the features that are available with the virtualization environment. The below 
subsection will discuss the proposed architecture for the Institution.  

Proposed Architecture with VMware vCenter  

The proposed architecture will utilize the VMware ESXi and will acquire the license for vSphere servers that will host 
virtual machines about different information systems that are being utilized by the education institution. The 
architecture would have a comprehensive solution for balancing the load between physical machines and will provide 
optimum fault tolerance in case any of the physical servers face downtime (W. Chen, 2008) (Haletky, 2011). The 
proposed architecture is provided as follows in Figure 2 and Figure 3. 

 

 

Figure 2 vCenter Server with Esxi hosts 
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Figure 2 (Grehl, 2015) above depicts the ESXi hosts that relate to a vCenter Server that can control the overall 
abstraction layer that is formed by both ESXi servers. The exact architecture solution of the institution after the 
implementation of virtualization is shown in Figure 3 below.  

 

Figure 3 Solution Architecture for the Institution 

The solution architecture for the institution suggests and proposes three physical servers in site 1 which is denoted by 
CS1 in the above exhibit. The CS2 is site 2 that may be used as the disaster recovery site for the institution. Three 
physical servers can host up to 35-40 virtual machines that can be utilized for different information systems of the 
institution. Although the current requirement for the institution is 20 virtual machines however keeping in view the 
future requirements, the additional virtual machines are planned. The infrastructure provides the optimum solution to 
the problems that were faced by the institution in terms of availability, reliability, scalability, fault tolerance, load 
balancing, administrative overhead and at the same time significantly reduces the investment cost and the running cost 
on the maintenance of the infrastructure. The above deployment enables the benefits of a variety of features that are 
available with VMware virtualization. The abstraction layer is created at multiple levels in the above deployment. The 
vSphere server provides the access to virtual machines that are existing on one set of physical infrastructure. It provides 
overall management capabilities to administer and manage the hardware resources pertaining to one set of physical 
infrastructure. It consolidates the hardware capabilities of a physical server and provides it to the virtual machines for 
utilization. This abstraction layer is presented by the vSphere server and the hardware resources can be shared and 
shifted between different virtual machines that are hosted on a particular hardware resource. This is depicted in the 
following Figure 4 provided below.  
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Figure 4 vSphere Client 

The abstraction layer pertaining to the consolidated hardware belonging to all servers is represented by the vCenter 
appliance. Figure 5 shows the vCenter Server appliance.  

 

 

Figure 5 vCenter Server Appliance 

vCenter server appliance provides a comprehensive feature to manage the complete data center infrastructure and 
provides the abstraction layer for the entire infrastructure with features such as live migration with vMotion and other 
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significant features for the administration and management of data center infrastructure. This deployment of 
virtualization yields benefits for the institution that were desired at an optimal cost and within the limited investment 
of the procurement of hardware resources. This deployment results in efficient utilization of hardware resources with 
minimal administrative overhead and availability of various features like live migration, backup, load balancing, fault 
tolerance, resource planning, and optimization, etc. This implementation will benefit the institution manifold.  

Conclusion 

High availability of IT resources with flexibility and ease of administration are some of the desired features that 
organizations are expecting at minimal investment in IT infrastructure. Although current public cloud services do 
provide a lot of advantages to organizations however all the services in an organization cannot be hosted on the public 
cloud because of various considerations. Appropriate implementation of virtualization services in a particular 
organization can yield significant benefits that are not only limited to cost-saving however enhanced feature 
availability that is desired in 21st century IT systems. This research provides a case study in an institution and shows 
how due to the implementation of an appropriate virtualization environment optimum solution can be provided for IT 
deployments at minimal with maximum flexibility and features.  

Acknowledgment  

We are extremely thankful to Almighty Allah for the patience, courage, and intellect that was bestowed on us for the 
successful completion of this research study. We are also thankful to the management and faculty of Middle East 
College for their support, encouragement, and guidance at all times. Appreciation is also due to all the people who 
supported us especially friends, contemporaries, and mentors. We are also thankful to our families for their support 
and cooperation.  

References 

Bhat, A. (2018). Role of Cloud Computing in higher education and implementation challenges in higher 
education establishments in Oman and India. Jaipur. 

Bhat, A. Z., & Ahmed, I. (2016). Big data for institutional planning, decision support and academic 
excellence. 2016 3rd MEC International Conference on Big Data and Smart City (ICBDSC) (pp. 1-5). 
Muscat: IEEE. 

Bhat, A. Z., Naidu, V. R., & Singh, B. (2019). Multimedia Cloud for Higher Education Establishments: A 
Reflection. In Emerging Trends in Expert Applications and Security (pp. 691-698). 

Bhat, A. Z., Shuaibi, D. K., & Singh, A. V. (2016). Virtual private network as a service—A need for discrete 
cloud architecture. 5th International Conference on Reliability, Infocom Technologies and Optimization 
(Trends and Future Directions)(ICRITO) (pp. 526-532). IEEE. 

Bhat, A. Z., Singh, B., & Mohsin, T. F. (2021). Cloud Implementation to Assist Teachers of English to 
Speakers of Other Languages in HEI’s in Sultanate of Oman. SocArXiv. 

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 6



Bhat, A., Kameshwari, L., & Singh, B. (2020). MathCloud: A Discrete Cloud Implementation to Enhance 
Learning Experience in Mathematics. IEEE 5th International Conference on Computing Communication 
and Automation (ICCCA) (pp. 509-512). IEEE. 

Bhat, A., Singh, B., & Singh, A. (2017). Learning resources as a service (L r aaS) for Higher Education 
Institutions in Sultanate of Oman. 6th International Conference on Reliability, Infocom Technologies and 
Optimization (Trends and Future Directions)(ICRITO) (pp. 535-540). Noida: IEEE. 

Grehl, F. (2015). VMware vSphere 6.0 vMotion Enhancements. Virten. 

Haletky, E. (2011). VMware ESX and ESXi in the Enterprise: Planning Deployment of Virtualization.  

Muhsin, T. F., Bhat, A. Z., Ahmed, I., & Khan, M. S. (2019). Systematic Approach for Development of 
Knowledge Base in Higher Education. Journal of Student Research. 

Muhsin, T. F., Bhat, A. Z., Mohamed, I. A., & Khan, S. (2019). Big Data Analytics for Enhancing Students 
Experience in Higher Education–A Case Study. Journal of Student Research. 

W. Chen, H. L. (2008). A Novel Hardware Assisted Full Virtualization Technique. The 9th International 
Conference for Young Computer Scientists, (pp. 1292-1297). 

Zameer, A., Saqib, M., Naidu, V. R., & Ahmed, I. (2019). IoT and Big Data for Decreasing Mortality rate 
in Accidents and Critical illnesses. 2019 4th MEC International Conference on Big Data and Smart City 
(ICBDSC) (pp. 1-5). Muscat: IEEE. 

 

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 7



   
 

Innovation First and Foremost: The Case of Oman's 
Ranking in the Global Innovation Index 

Almutasim Hamed Hilal Alkhanjari1, Dr. Maria Teresa Matriano2 

1 MBA; Department of Post-Graduate Studies, Middle East College; Muscat, Oman 
2 Assistant Professor, Department of Post-Graduate Studies, Middle East College; Muscat, Oman 

 
 

ABSTRACT 
 

Global Innovation Index is one of the most significant reports that measure the country's level of innovation. Oman's 
performance has been outstanding since 2013, with specialists expecting to rise to the top 40 countries in the index. 
However, over the last two years, Oman's ranking has dramatically declined to 80 by 2019 and continued to decline 
after it was 57 in the year 2018. The purpose of this research is to identify the factors that contributed to the Sultanate's 
decline in this report, evaluate the role of government institutions in this decline in terms of policy modification or 
improvement, and investigate the effect of this decline on society. Due to a lack of information on the topic, this 
descriptive research has adopted a combined method for collecting the data, including interviews with three 
participants, distributing 204 questionnaires, and document review. Some reports and other documents were analyzed, 
with central themes as described. Respondents for interviews and questionnaires were selected based on the study's 
themes to accomplish consistency and relevance. Thus, this study offers a clear picture of the factors contributing to 
a decrease in the GII indicators relative to previous years. Furthermore, it provides a blueprint for key stakeholders to 
implement significant changes needed to improve performance in crucial innovation metrics. In addition, it will help 
to raise awareness about policy instrumentation in Oman among professionals and organizations. Finally, this research 
will suggest opportunities for potential studies on this subject and government policies that will improve some of the 
report's indicators despite the decline of Oman's ranking. 
 

Keywords:  Global Innovation Index,  Innovation Index, Oman Ranking, Key Innovation , metrics, National    
  Innovation System          

 

Introduction 
 
According to Oxford Business Group (2017), it mentioned that Oman has a rich and diverse background, as well as a 
heritage of international discovery. Since 1970, Oman has undergone solid economic growth and exceptional domestic 
stability.  Profits from the oil and gas industry have primarily fueled economic development, which drives the 
economic system. However, there is risk in the direction of growth; in the short term, the economic system is not 
creating sufficient employment for Omanis, whereas in the long-term, oil reserves will decline, and exploitation 
expenses will rise against a backdrop of volatile oil prices (Wahaibi 2017).  Many countries faced economic recession 
because of fluctuations in oil prices since they depend on an unsustainable, rentier economy. The instability of oil 
prices has a significant effect on people's social and economic well-being. On the other hand, other countries depend 
directly on innovation, research, and development to create a competitive economy. This economy is knowledge-
based, and its susceptibility to global economic crises is minimal. In these countries, innovation is the financial fuel 
of the future (Sira et al. 2020). Since 2011, the Omani government has altered the country's growth trajectory through 
economic diversification, small and medium-sized businesses, and foreign investments. The Omanisation program 
was the most effective policy for creating job prospects, and its outcomes were promising in the short term (Mansour 
n.d.). However, the most long-term and sustainable alternative to Oman's sustainability issue is the drives to promote 
transformational and diverse progress by solid national science, technology, and innovation system and strategy. 
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Developing an effective national innovation system will contribute to a more diversified, prosperous, and sustainable 
economy with higher-quality and more appealing employment (UNCTAD 2014).  Hence, Oman started to introduce 
an integrated and effective national science and technology system in keeping pace with the requirements of 
sustainable development. This system aimed to achieve and expand sustainable socio-economic well-being to ensure 
subsequent generations' future, which is reflected by increasing productivity, providing sustainable employment 
opportunities, and diversification (TRC 2019). In this context, the role of a knowledge-based economy relies on 
research and innovation to ensure a bright future for Oman today and for future generations and sustain Omani culture 
through successive generations. 

Research Problem 
 

The unexpected decline in Oman's ranking in the GII has various causes and ramifications for Oman and its reputation. 
The problems addressed in this study are the factors contributing to the two-year decline in the index and the 
consequences on policies adopted by Oman institutions. Also, the actions are taken to enhance Oman's efficiency and 
policy modification and the effect of the decrease on public perception and confidence in innovation performance. 
Finally, based on the findings, the report presents policy recommendations to stakeholders and practitioners. 
 

Research Aim and Objectives 
 

Oman's inclusion in the Global Innovation Index is one of the aspects that some experts in this area are aware of. 
Furthermore, there are few local reports on Oman's status in GII. Therefore, the research aims to understand the GII 
point's calculation to link it with the factors that led to the sudden decline and identify any complex issue behind it. 
The influence of that report on the policies of Omani institutions will be analyzed to ascertain if those institutions 
take action. The overall objectives of this research are: 

• To evaluate the possible factors that contribute to Oman's decline in GII. 
• To investigate whether if there are any complex issues behind that decline. 
• To analyze the consequences of this decline on policies implemented by Omani institutions linked to the indicators 

and the action taken in response to the sudden decline. 
• To identify and evaluate the impact of this decline on public perception and their confidence level on innovation 

performance. 
• To offer policy recommendations that target both the practitioners in charge of reporting indicators and the 

stakeholders who carry on the innovation practices. 
 

Literature Review 
 
 
 

Global Innovation Index 
 
According to Samir et al. (2017), The report critically evaluated innovation characteristics in Arab countries. It also 
went into great length on the GII and the aspects of innovation in the Arab countries. Furthermore, the performance 
of Arab countries in the Global Innovation Index is analyzed by reviewing the GII pillars. The report mentioned that 
there are several initiatives available for evaluating the components of the national innovation system. For instance, 
STIP Review by UNCTAD, GII by WIPO, and the Organization for Economic Cooperation and Development have 
created models to foster national innovation. However, these systems vary in the primary driver of the innovation 
mechanism is dependent on either the productive industries or the government. Between the above programs and 
indexes, the GII stands out from the others in recognition of how it represents the essence of the components of 
innovative intangible properties, as WIPO is a member (WIPO 2013). Because of this aspect, the index is a pioneering 
guide for innovative intellectual asset-related innovation for academics, corporate leaders, and stakeholders.  The 
Global Innovation Index (GII), which is published annually, has become a significant resource in innovation indices 
and a valuable measuring instrument for governments, business leaders, and other stakeholders interested in 
understanding the status of innovation around the world. The Index is a report jointly published by Coronel University, 
the European Institute of Business Administration (INSEAD), and the World Intellectual Property Organization 
(WIPO). Innovation is a crucial engine of economic development and competitiveness. The index aims to increase the 
measurement and understanding of innovation. It acknowledges the need for mature and developing economies to 
apply a strong viewpoint on innovation. As such, it provides metrics that go beyond conventional indices of 
innovation, such as the extent of research and growth. As a result, the Global Innovation Index has become a powerful 
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benchmark instrument that promotes dialogue among the public and private sectors and allows governments, industry 
leaders, and other stakeholders to measure success continuously over the past few years (Farhan 2017; AL-Maliki and 
Abdul-Aziz 2016; Cui et al. 2020). The GII currently used the information envelopment approach to evaluate national 
innovative capability rates, including specific input and output steps. However, the possible structural relations 
between the inputs and outputs were overlooked. According to several reports, the degree of national innovation 
capability is more complicated than the GII model proposed, and structural relations between the elements of national 
innovation capability may exist (TRC 2020).   It can be concluded that Cui et al. (2020) acknowledged that the global 
Innovation Index report is a systematic review and appraisal of a country's innovation performance in several areas. 
However, the country evolves and develops quickly because of societal trends and technological growth, making data 
gathering for GII report a challenging task. Each year, there are several missed values in the survey, which affects the 
score. AL-Maliki study (2016) is viewed as good; however, it is limited to the Gulf countries, and the researchers' 
analysis was not highly critical. It should be emphasized that the researchers did not collect primary data and did not 
utilize any of the research instruments (questionnaires or interviews). The report of Samir et al. (2017) was more 
comprehensive and had many drawings; however, one of the report's weaknesses was that the critical analysis was 
brief, even though it contained all seven pillars of the GII. Farhan (2017) provided research that discussed the GII for 
Gulf countries, although it focused more on economic analysis. 
 

GII Input and Output  
 

According to the GII framework, innovation has multiple facets, uses, or skills encountered with various input factors 
and output results. The GII has two broad categories: inputs and outputs, which assess the ability of innovation and 
the outcomes. It is necessary to calculate the critical metrics of a country's innovation system to examine it. These 
metrics have two groups: input and output indicators. The input indicators are R&D personnel, research and 
development, education, R&D expenses, science publications, technology exchange, and patents. The performance 
metrics are scientific publications, technology trade, and patents. R&D spending is one of the essential input metrics 
for assessing and evaluating the achievements of research and technology in various nations and regions. Second, 
R&D measures innovation capability and competitiveness. Besides that, human capital plays an integral part in 
technological and innovative research endeavors. Output indices, on the other hand, are divided into various groups. 
The percentage of hi-tech exports continues as a practical means of appraisal in overall export statistics. The learning 
experience is a primary benefit mentioned by engineers and scientists, and it is represented by participation in R&D 
practices. To measure a nation's accumulated expertise, the stock of hi-tech knowledge must be listed. Patents and 
patent applications are the most often used metrics in this respect (Usman and Liu 2015). The GII (Global Innovation 
Index) measures the success of a country in terms of scientific, technological, and innovative development. Three 
studies examined the relationship between the GII and the input and output of innovation in different countries. The 
researchers found that attempts made to increase innovation feedback are compensated with enhanced innovation 
outcomes. However, the direct result may not be immediate. 
 

Methodology 
 

Research Design 

According to Grey (2014), the research design is the overall approach for linking research problems with relevant and 
attainable scientific investigations. Also, research design describes as three types: exploratory, descriptive, and 
explanatory. His designation is based on the study area's intent since each architecture has a particular ultimate 
objective. For example, the descriptive research design describes a circumstance, person, or occurrence or 
demonstrates how they are connected and generally happen. On the other hand, descriptive research cannot clarify 
why an incident occurred and are best suited for a comparatively recent or undiscovered research field. As a result, 
alternative study designs, including explanatory or exploratory approaches, are recommended where descriptive data 
are abundant. Exploratory research is carried out with little knowledge about a phenomenon or a topic that has not 
been well identified. The research's key objective is to investigate and explain the fall of Oman's ranking in GII. To 
do this, it draws statistical, quantitative findings and attempts to provide explanations for the existing association with 
qualitative research. As a result, the relevant research design is explanatory-descriptive, responding to the how and 
why aspects of the fundamental research problem, questions, and objectives. 
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Research Instruments (Interview) 

Individual, face-to-face, and group interviews are all are types of interviewing, however owing to the spread of the 
Coronavirus, the discussion was facilitated via MS Teams (through video call). As planned, the researcher conducted 
online interviews with five knowledgeable specialists about Oman's decline in the GII ranking. The interview was 
straightforward and organized. This online interview has benefits over other data gathering techniques on cost and 
time saving because there is no need to drive and meet the interviewee face-to-face, and the requirement to plan 
appointment timings is easy and quick.  

Research Instruments (Questionnaire) 

The study's sample size is 204 respondents, based on a total population of 430. The survey was created with Google 
Forms and sent using WhatsApp and e-mails. It consists of 17 questions. The questionnaire includes questions 
regarding demographic profiles. In addition, there are Yes/No questions, multiple-choice questions, a Likert scale, 
and one open-ended question. The respondents were chosen based on judgmental technique, and they were from the 
public, private, and academic sectors, including those who attended the Oman National Innovation Strategy workshop. 
Also, public sector employees are assigned to the National Competitiveness office. The questions are related to the 
research's objectives one and four. The first question is about the demographic profile of the respondents. Furthermore, 
the remaining questions covered the GII's seven pillars and the level of confidence in Oman's performance. Finally, 
the questionnaire concludes with a series of open-ended questions concerning the factors contributing to the decline. 
The benefits of using a survey questionnaire are that this requires no money to float to respondents and would bring 
significant participation. Besides, with fast and flexible answers, participants' responses are saved immediately, and 
analysis and findings are generated automatically. 

Data Analysis 
 

To acquire primary data, the researcher used both qualitative and quantitative methods. According to the demographic 
profile of the questionnaire, male replies outnumbered female responses. However, the results were close regarding 
educational level, with most participants holding a master's degree. Furthermore, most respondents worked in the 
academic sector, with the public sector coming in second. This research has four objectives, and the researcher 
received numerous responses relevant to these objectives. The following are the main findings of the study: 

• The research reveals that several factors affect Oman's GII ranking as per the interviews with the expert. The 
fundamental factors are aligned to the report's seven pillars. In several ways, the results from the interviews and the 
questionnaire were similar. The respondents in the interviews thought that the economy of Oman, which is dependent 
on oil prices and Covid-19, was one of the most critical factors contributing to the decrease. Furthermore, additional 
factors had contributed to this reduction, such as lack of data and the existence of obsolete data. The government also 
decreased funding on education and R&D, and many government institutions either failed to implement or just 
postponed new legislation. Furthermore, the research discovered through the questionnaire results that the 
respondents believed that many additional factors are connected to the decrease, such as the country's reliance on a 
rentier economy and the economy's constant influence by the global crisis and fluctuations in oil prices. Additionally, 
the market has not changed significantly, resulting in a lack of economic power, support for talented people and 
innovations, and insufficient government and foreign investments. 

• WIPO's reports revealed weaknesses in several areas and identified concerns that were overlooked. The research 
found numerous complex issues that need to be investigated and solved after analyzing these reports, which experts 
confirmed in the interviews. Additionally, the study found that there are complex issues with collecting and updating 
data and applying new rules and policies. In terms of data, nine sub-indicators data were not provided to the WIPO, 
which affected the drop. Furthermore, the Sultanate has not updated the data of seven sub-indicators, confirming 
what one of the interviewees stated: they have a significant challenge in collecting information from government 
institutions due to lack of this data or being outdated. 

• According to the study, this decline impacts government institutions, the Sultanate's performance, and investor and 
societal confidence. Some government institutions have launched initiatives to improve the Sultanate's performance 
ranking in the report. TRC organized workshops to promote awareness and assess the Sultanate's current situation, 
and they included decision-makers and the community as supporters of these initiatives. To centralize data collection 
for the center, the government delegated data collection through the NCSI, with the cooperation of several specialists 
from government institutions. Additionally, Riyada has made excellent facilities for small and medium-sized 
businesses such as deferring loans, reducing loans and some exemptions, and the Ministry of Commerce modify 
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internal and external investment policies. The study also discovered that more than 95 percent of respondents agree 
that government institutions have improved their policies as a result of the decline, and more than 93 percent agree 
that the Sultanate has succeeded in raising the Sultanate's level in the report, which is what has been observed in 
some sub-indicators. However, several factors are the major causes of the drop, including the spread of the 
Coronavirus, delays in adopting policies, and data availability. 

• As per the study, 98 percent of respondents believe that the decrease influences public perception, and the majority 
(48.7 percent) have high confidence in the innovative performance of Omani institutions. It was shown that all 
interviewees also feel there is a significant impact on public perception. The study also discovered that the impact 
might be both positive and negative. If the results are negative or positive, the public will be affected. The public is 
engaged in the data collection, so they act as a promoter and marketer for the Sultanate both domestically and 
internationally and help to increase several sub-indicators in the report. 

 

Conclusion 
 

This study considered four objectives and questions into account. Furthermore, it linked to the GII report from many 
perspectives to investigate the influence of such reports on government institutions, society, and the country's overall 
performance. To conduct the investigation, the researcher interviewed five specialists from TRC, SQU, and National 
Competitiveness Office. In addition, a questionnaire was distributed to 204 respondents to address the research 
objectives and questions. Here, the researcher will report the outcomes that have been obtained for each objective. 
 

Research Objective #1: To evaluate the possible factors that contributed to Oman’s decline in GII. 

The study concluded that the interviewees offered similar answers and linked the drop to various factors, including 
oil prices, Covid-19, R&D expenditure, data updating, data unavailability, and delayed legislation enforcement. There 
are also challenges with providing correct data, and not updating it is a critical contributor to the drop. In addition, 
government spending on education, research, development, innovation, and educational and industrial sector 
engagement has a detrimental effect on the decrease. The questionnaire responses were similar to the answers from 
the interviews; however, they highlighted that the country relies on a rentier economy and has not transformed its 
economy into a knowledge-based economy which affects by the crisis quickly and, the market has not evolved 
substantially and that there is weakness in economic power. Support for talented individuals and innovations and the 
inadequacy of government and foreign investments are also declining factors. Some have noted that the ICT sector's 
costs are high, which plays a role in societal engagement in this sector. According to WIPO (2019 and 2020) and TRC 
2020, each pillar includes numerous factors (indicators) that can enhance or reduce a country's total score in GII. In 
the case of Oman, the most significant factors associated with the drop include company R&D spending, ease of 
getting credit, ICT services import, growth rate, high tech export, knowledge impact, and printing and other media 
manufacture. Furthermore, there are some missing and outdated data. 

Research Objective #2: To investigate whether if there are any complex issues behind the decline. 

The researcher received a response to the query only during the interview. The research concluded that the respondents 
believed that after releasing GII reports in 2019 and 2020, numerous complex issues appeared, including the lack of 
implementation of laws and police; and lack of appropriate marketing of the Sultanate both internally and externally, 
which stems from a lack of awareness of the significance of marketing to develop the country. Moreover, government 
policies have not been amended or updated, and the rest of the countries are developing their policies and laws to be 
adequately assessed in these reports. The most complex issue, according to the participants, is the availability and 
updating of data. The issue was not visible from 2013 to 2018; however, its consequences were revealed in two WIPO 
reports. The specialists encountered several challenges with the rest of the government institutions, including data 
delays, a lack of awareness of the needed data, incorrect data, and outdated data. 

Research Objective #3: To analyze the consequences of this decline on policies implemented by Omani institutions 
and linked to the indicators and the action taken in response to the sudden decline. 

As per the study, it is concluded that this decline has consequences on various government institutions. For example, 
TRC has launched several initiatives to raise public awareness, such as holding workshops to analyze the rapid drop 
in ranking. Furthermore, as one of the initiatives to improve innovative outputs in the report, TRC adopted the law of 
scientific and other specialized areas. Moreover, TRC, in collaboration with the National Competitiveness Office, 
visited several government organizations and decision-makers to encourage specialists to provide data and follow up 
on its updating. In addition, the government has made several efforts to improve Oman's ranking, including 
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centralizing data collection to the National Competitiveness Office, adopting a unified methodology for monitoring 
the performance and efficiency of various state institutions. Moreover, the methodology uses standardized 
performance indicators linked to five-year plans. It obliges the relevant institutions to provide valid and reliable data 
to the Center On-time to demonstrate the actual reality of the Sultanate's position in international reports and improve 
its position in international competitiveness and innovation reports. 

Research Objective #4: To identify and evaluate the impact of this decline on public perception and their confidence 
level on innovation performance. 

The study concluded that worldwide reports positively or negatively influence the country’s performance and 
outcomes on society and perception. According to the survey findings, participants felt that these reports have a 
significant influence on society. If it is negative, the community will complain; if it is positive, the community will be 
optimistic. Therefore, according to experts, society plays an essential part in the report on GII. As the data collectors, 
they include the community in the surveys required by the organization. As a result, they play an essential role in 
raising the country's ranking and serving as community promoters of this report, expanding social awareness. 

When many challenges must be addressed simultaneously, priorities must be established since public resources are 
limited. The researcher would like to offer suggestions about critical aspects relating to national engagement, high-
level collaboration, and a transformational strategy. 

• National engagement: The relevant authorities must develop a specific compact for innovation to fulfill Oman's 2040 
vision. This compact applied within two years, and all government sectors must participate in developing it; encourages 
the presentation of new ideas and interest in these ideas, which will aid in developing national human resources in the 
field of innovation. In addition, this charter will help secure databases used to support innovation policies and research, 
the security of tools and information, and the provision of an appropriate environment for practicing innovative 
thinking, all of which will increase the number of patents and intellectual property. Furthermore, this charter would 
assist small and medium-sized businesses in implementing new technologies and will improve public and private sector 
services by using the latest technologies. Finally, it contains a list of metrics that the government undertakes to 
implement with the practical help of the people and stakeholders, such as the company and academics, and their 
implementation should be evaluated, as it will have a significant impact on the GII measures. Thus, the innovation 
compact will quickly remove barriers to innovative efforts, resulting in a more dynamic environment, although it does 
not result in the quick launch of new goods, services, and processes to produce appropriate turnover and revenues. 
Furthermore, eliminating or reducing barriers to innovation necessitates deliberate efforts and appropriate tools. 

• High-level collaboration: It is essential to ensure good top-level coordination government to implement practical 
Science, Technology, and Innovation policies to increase Oman's economic growth and performance. As seen by the 
research's findings, there is a challenge in providing data. The researcher believes that a centralized electronic system 
should be developed within the last quarter of 2021 and the formation of a high-level committee to evaluate the 
challenges that those in charge of administering the system would confront. The committee establishes by the NCO 
and reports to the Minister's Cabinet on the progress of the committee's work and the level of involvement of specialists 
in government institutions in providing the needed data regularly. 

• Transformational Strategy: The researcher suggests developing a multi-stage comprehensive, transformative approach 
that lasts for the third quarter of 2022. The Minister Cabinet must make an effort to apply this strategy. The first stage 
begins with identifying minor policies and initiatives that are worthwhile to pursue and will contribute to developing 
favorable attitudes toward change, especially among policymakers. The second stage will be further policy change 
influenced by bottom-up transformation, which will prepare the way for the third stage of policy reform. At this stage, 
the government is combining a short-term strategy focused on quick wins with a longer-term plan focused on 
fundamental transformation. The third stage will see the adoption of more sweeping changes. The GII is directly 
affected by these measures. All legislation relating to the GII and the remaining indicators will undergo fundamental 
revisions with long-term implications. 

• Encourage innovation and entrepreneurship: Since innovation is the primary driver of the GII, one of the challenges is 
a lack of entrepreneurs with creative ideas who are ready to take risks. To encourage entrepreneurial creativity among 
students and entrepreneurs, the Ministry of Higher Education, Research, and Innovation, in collaboration with the 
Ministry of Education and Riyada, should implement several initiatives, such as training and support. For example, 
proliferating fab labs (small-scale workshops providing automated manufacturing) around the regions enables students 
and entrepreneurs to improve creative ideas and products. These laps must be built before 2024. Fab labs enable society 
to make their ideas to reality. They can build and maintain nearly anything using the available tools and a variety 
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of devices. It promotes the flow of new companies while teaching current entrepreneurs and students about the Lab's 
ability to produce innovative products and services. 

 

 
Limitations 
 

1. Lack of previous research on this topic, which has allowed for additional revision and analysis. The researcher 
discovered that studies on this topic do not exist, except for certain government records, which will challenge the 
researcher to obtain more information. 

2. Respondents for statistical implication. The concern is that respondents cannot express their views, thinking they 
will be sharing is confidential. 

3. Respondent can be biased, which affects the findings. For example, the respondent may likely be persuaded by 
one of the ideas, resulting in a more emotional response than realistic. 

4. Time constraints can lead to inefficient work. Several factors, including the Coronavirus and lockdown and the 
months of Ramadan and Eid, have caused some delays in the study. 
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Child Tracking and Activity Scheduling System 
 

ABSTRACT 

In recent times it has been observed that mostly both the parents are working and the child is either in the crèche or 
with a caretaker at home. In either case, the security of the child remains a concern as due to even small negligence 
there could be dangerous consequences. The concern is greater when the parents may not be at a reachable location. 
It is the responsibility of the government, people, and parents to ensure every child’s safety and wellbeing. The 
smart city initiative in Sultanate of Oman emphasizes making the cities, health services, homes, etc., capable of 
providing a good and safe lifestyle to people by all means, particularly aided by technology. In line with this 
initiative, the authors have proposed an integrated smart system to track the location of the child remotely as well as 
to organize and keep a watch on the child’s routine vocational, educational or recreational activities that contribute 
to the overall growth of the child – a task often too difficult for parents with over congested schedule to manage 
where forgetting a doctor’s appointment for the child or preparing the child for the test is all too common. The 
system also allows the child to send SOS messages remotely to parents or guardians if he/she feels insecure or 
threatened such as in the case when left onboard a bus alone – a case all over the globe including Oman. Thus, this 
system could potentially save the lives of young children as well as mentally disabled or elderly. The system 
comprises hardware and software components. The hardware can be embedded in the shoes or worn as a wristband 
by the child while the application is an Android application that connects the system using a cloud-based database. 
The hardware component uses the internet to send location data to be recorded on the database or could use SMS 
instead to directly inform parents if the network is too weak. 

Keywords – Child safety, tracking system, scheduling system, smart parenting, SOS message 

Introduction 
“Children are the future of every nation” is a popular saying around the globe. Although it is primarily the 
responsibility of parents and caregivers to keep the children safe, society and the government are equally 
responsible. In most nations, the lives of children today are much safer than they once were. However, that is not the 
case globally as there exists a few nations where the lives of children are being threatened. Excluding any threats 
from events such as wars and conflicts, poverty, famine, and diseases, children’s lives are still at risk from 
kidnapping, child trafficking, accidents, and similar issues. While kidnapping and child trafficking are often found in 
underdeveloped countries and remote locations, the latter is a global case. 

According to BBC (2021) and DW (2021), even as recent as March 2021, kidnapping has been a severe 
threat to many Nigerian school children where a total of 769 students have been abducted since December 2020 
(Iyorah 2021). As per DW Documentary (2018), child trafficking is part of a large network of black markets in 
China. Since most people live in safer countries or places like Oman, child safety is often taken for granted. 
However, the threat to child safety is not merely in Nigeria and China, but that is simply a minuscule fraction of the 
reality oblivious to most of us. According to CDC (2020), every year nearly one billion children fall prey to violence 
all of whom are between the ages of 2 and 17. Among them, millions are prey to School-Related Gender-Based 
Violence (UNESCO 2019). According to International Labour Organisation (ILO), more than 150 million children 
and teenagers are prey to child labor around the globe, usually through trafficking and bondage (Al Jazeera English 
2019). In India alone, this figure stands at more than 10 million who are between the ages of five and fourteen. 
Considering the global population of children, which is about two and a half billion, the figures are alarmingly high.  

In addition to the above, a far more common threat to children is accidents. For example, in Oman alone 
within the past 12 months, motor vehicle accidents were the cause of extreme injury to 11.9% of all students and 
12.6% of those between ages 13 and 15 (CDC 2016). Other than these, sometimes even simple events like a child 
being left accidentally in a school bus can be a reason for a child’s death (Oman Observer 2019a). For example, in 
2019 a four-year-old child was rushed to hospital in a dire situation after being accidentally stranded in a school bus 
for just a few hours (Oman Observer 2019). 
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Events like these often trigger fear, anxiety, and perhaps phobia among concerning parents and guardians. 
The situation is even more disturbing to parents who need to stay away from home due to work or for example when 
the school is too far from home and their child needs to travel alone. Parents and guardians living in countries where 
the threat to children is high might even hesitate to send their children to school or even to a neighboring shop. In 
certain cases, this fear might even discourage them to take up a type of job and force them to seek an alternate one. 

This paper aims to address these problems so that parents can know when and where their child is at any 
given time thereby reducing the fear and anxiety about the child’s safety and providing a means to protect him/her. 
In addition to that, it also aims to address another common problem. That is, parents and guardians who are for 
instance disabled or are often overwhelmed with work and other worrying matters fail to maintain their attention 
towards the child’s need and hence fail to keep their child’s life organized. Hence, for example, a child might 
therefore miss a doctor’s appointment, the deadline to apply for a training program, prepare for an upcoming exam 
or fail to take part in a recreational activity. These problems are quite very common in the busier lifestyle of the 
current generation. Therefore, the goal is to provide a tool that addresses both these problems so that parents can be 
less stressed about their child. This tool is the “Child Tracking and Activity Scheduling System” – an IoT (Internet 
of Things) based system to track the child’s real-time location using an Android mobile application. The mobile 
application can be used to view the location of the child as well as to schedule the daily activities of the child so that 
parents/guardians can keep track of what activity is done and what needs to be done.  

This paper presents an architectural design of the system and how it can be developed. The following 
section of this paper looks into related works by other scholars. The rest of the paper then looks into the architecture 
of the system, methodology to develop the system, and enhancements that could be made in the future. 
 
Related Work 
Similar systems have been designed, proposed, or developed by several scholars and are available in literatures.  

A system proposed and developed by Jisha et al. (2018) uses an Android application to track and monitor 
children. The application is to be installed on a smartphone and eliminates the need for further hardware. The system 
relies on the smartphone’s built-in GPS and GPRS technology to provide the location of the bus. The system is used 
by four types of users. Firstly, the administrator manages all clients and activities. Secondly, a faculty marks the 
presence of children in the bus and monitors them. The third is the driver who drives the bus and turns on/off the 
transmission of the current location of the bus. The fourth type of user is the parents who uses the application to 
check the presence of their child on bus and the real-time location of the bus. The live location of the bus is recorded 
on Firebase and a Google Maps API is used by the application to display them. Data such as bus routes and 
attendances are also stored in the cloud to make them accessible to all users. 

Wu et al. (2019) developed a system to track a child/elderly while indoor or outdoor. When indoor, the 
system (smartphone) uses Wi-Fi and iBeacon technology. For outdoors, GPS technology is used. The tracking 
mobile device sends the current location via SMS on receiving an SMS request. According to Wu et al., the primary 
advantage of this system is that it does not require internet access as it only sends location via SMS. 

Dsouza et al. (2018) proposed a Child Security System that uses GPS and RFID technology. The authors 
believe that this system is an improvement to the currently available system. The GPS technology used here allows 
parents to obtain real-time location and enforce geofencing. Whereas, the RFID readers are placed in school and 
school buses so that the child can swipe his/her unique RFID card. In doing so, the reader instantly informs parents 
about their child such as when he/she enters the school. Simultaneously, this data is also recorded on a database 
owned by the school. Parents or guardians are informed about the location of the child via SMS. For the system to 
achieve this, it relies on two GSM modules – for GPS and RFID each. The tracking component carried by the child 
also contains a ‘panic button’ using which the child can immediately notify parents in case the child feels threatened.   

The idea proposed by Mori et al. (2011) however is different compared to many and is based on tracking a 
group of children rather than an individual child. Mori et al. propose that every child must carry a computer such as 
a smartphone with WLAN capability. The computers of the children in a group then form a mesh network or cluster 
– an ad hoc network with multi-hop functionality. The cluster consists of a cluster head to look after all the other 
computers in the cluster. Security is enforced by the use of a PIN which is required to pair with other devices via 
Bluetooth. On the way to school, there exist several tags on different locations. When the group of children or the 
cluster arrives closer to the tag, the tag communicates with the cluster head and obtains all necessary information 
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about the children in the group. This information is then sent to a server where it is recorded and can be obtained to 
track the group of children. By placing several tags on the way to school, the location of the group and time the time 
they reached the tag can be easily tracked using this Autonomous Clustering technique. According to Mori et al., 
this system, therefore, provides the ability to manage many children efficiently. It is also easy to implement and add 
functions and is also suitable for children who travel to school by walking.  

Madhuri, Gill, and Khan (2020) proposed the use of IoT cloud platforms, GPS technology, and Android 
mobile application to develop a child tracking system that is easy, cost-effective, and scalable. The system alerts the 
parents if the child crosses the defined safe zone. The authors believe that this feature of the system would help 
monitor children in mass gatherings. In that case, the authors suggested the use of a dedicated team to manage the 
system and provide the parents with an android application and a tracker for the child to wear. 
 
System Architecture 
The aim is to develop a system that allows parents/guardians to track the child’s location in real-time as well as keep 
track of their child’s routine activities/tasks. To achieve this, the system is composed of a hardware component and a 
software component. The hardware component is an Arduino-based system which is a tracker that the child is 
obliged to carry. The software herein is an Android-based mobile application used by the parents to view the 
location of the child and schedule tasks that the child must do. Figure 1 shows a high-level overview of the system. 

 

Figure 1. High-level overview of the system 

The Hardware Component – Arduino Based System 

The main hardware is the Arduino Uno R3 to which various modules are attached. The components attached are: 

• SIM Module – The SIM module must have GPS functionality, send/receive SMS, allow internet access, and 
support HTTPS protocol. This module will obtain the real-time location of the tracker using GPS and send them 
to Firebase (online database) via internet where it will be recorded. HTTPS protocol support is essential as 
Firebase does not accept HTTP requests for security concerns. SMS functionality allows the system to operate 
if internet access is unavailable/weak. Parents can request the system via SMS to send the location of the 
tracker. On receiving the request, the system replies with the current location of the tracker via SMS.  

• Button Module – the button allows the child to send SOS message to parents in case he/she feels insecure or 
threatened. The button is to be built onto the tracker. On pressing, an alert message with current location is 
immediately sent to parents via SMS. Additionally, if the internet is available, the message is recorded on 
Firebase for future reference and the Android application instantly alerts the parents using a warning tone.  

The Software Component – Android Mobile Application 

The software provides the primary interface for interacting with the system. The Android application uses a 
username and password to verify users. The application can do so as it is connected to Firebase. The application 
consists of the following features.  
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• Options to independently create, schedule, and manage daily tasks for every child  
• Option to add multiple child tracker (using unique tracker ID for each tracker) for different children 
• Display real-time location for each tracker (child) on a map using Google Maps API and provide navigation 
• Allow geo-fencing to set safe zones so that the application can issue warnings if the child moves out of it 
• Provide access to the past location of the tracker (history) 
• Set notifications to receive notifications when the tracker (child) reaches a particular destination (e.g. home) 
• Receive alert notification when the child sends an SOS message and record them to view them later 
• Option to send SMS to Arduino tracking system requesting to send current location via SMS 
• Display System Access Log (to know who has accessed the system) 

The Firebase 

All data from both hardware and software components are stored online on Firebase. To visualize the data, an Entity 
Relational Diagram is shown in figure 2. However, it is very important to note that Firebase is a real-time NoSQL 
database and does not support relational databases. Figure 2 is just for reference only. The Users in the diagram are 
parents/guardians. There could be multiple users keeping track of the same child, such as the mother and father. As a 
tracker belongs to only one child, the Trackers entity represents a single child. The Tasks scheduled by parents 
belong to a single child. That is, a parent can have multiple children and every child can have a different set of tasks, 
location data, and SOS messages log. The System Access Log records every user who logs into the system. For 
security concerns, Access Log is read-only and gets deleted automatically after a set duration such as six months.  

 

Figure 2. Entity Relational Diagram of the system. 

Methodology 
Several methodologies can be used to develop this system. Nevertheless, the iterative methodology can be used to 
develop the system. This methodology involves building the entire application incrementally. That is, the hardware 
component and the software component will be built incrementally adding new functionality each time based on 
outcomes from the testing phase and feedback. This way, every increment cycles through a set of phases every time 
until the final system is fully complete. This methodology provides the flexibility of making corrections to the 
system in case of encountering any issues. Additionally, there is also flexibility in adding a few new features later. 
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Figure 3. Home page of the application 
 

 
 
Figure 4. Location Page 
 

 

 
Figure 5. Tasks Page 
 

 
Figure 6. Others page 
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For developing this system, firstly the hardware component of the system can be built. In the first iteration, the SIM 
module can be connected to Arduino and tested with AT commands to check for connectivity. By using appropriate 
AT commands, the GPS coordinates and time can be obtained from the SIM module. This can then be sent to 
Firebase using an HTTPS POST request. In the meantime, Firebase must also be configured to receive the data in 
the right way. An important point to note is that Firebase must be able to uniquely identify the Arduino tracker.  
In the following iterations, the button module can be attached to Arduino to allow the child to send an SOS message. 
By uploading a proper program to Arduino, Arduino should be able to send SMS via SIM module with current GPS 
coordinates to a specific phone number (parent’s smartphone). The program should also ensure that the SOS 
message is recorded on Firebase as well. The SIM module must also detect SMS requests from specific phone 
numbers so that it can send an SMS with current GPS coordinates. 

After building the hardware component and Firebase, the software component of the system can be 
developed. For simplicity, one could consider developing the Android mobile application using Flutter and Dart 
with the help of Android IDE, although there is no such restriction. Similar to developing hardware, the iterative 
model can be considered again. The mobile application should first verify the users using data stored on Firebase 
and provide the option to register their children (tracker) using a unique identification number/string (refer to figure 
3). The application should then provide multiple services, i.e. location, tasks, and others (refer to figure 4, 5, and 6). 
 
Future work 
The hardware component presented here is rather bulky and not very portable. This prototype can however be 
customized to hold only the necessary electronic components in a much smaller form factor such that it can be easily 
embedded in wearables such as smartwatches or shoes. That would make the child comfortable in carrying the 
tracker.  

Likewise, the Android mobile application can be further enhanced and expanded to allow the parent to not 
only schedule tasks and organize their children’s daily lives, but also to help them in giving good parenting care 
particularly among new parents. That is, for example, the application could include features to help parents who lack 
knowledge and experience and don’t know the right way to take care of their children. A few of the features that 
could be embedded in the application are: 

• Parenting manual to help parents get general information about parenting such as how to understand a 
child’s mental state or how to treat common diseases.  

• Valuable information such as the address of nearby pediatrician or school  
• Feature to seek advice/help directly from verified experts around the globe.  
• Show information about any recent research in parenting that could help parents 
• Provide a platform for communities to discuss parenting matters such as by hosting discussion forums 

Recommendations 
This paper provides an architectural design of a “Child Tracking and Activity Scheduling System”. The system 
hopes to relieve the anxiety parents face due to concerns about their child’s safety by acting as a tool to help parents 
view the real-time location of their child and alert them if their child crosses their defined safe zone. In addition to 
that, it also allows the child to immediately alert his/her parents in case he/she feels threatened. Last but not least, 
the application developed for this system addresses very common issues parents face due to their over congested 
schedule – failing to give the attention their child needs. Hence, the application allows parents to organize and 
schedule their child’s daily activities thus ensuring that none are missed and the child’s daily routine is well 
organized. It can be stated that, since elderly or disabled people are equally vulnerable, the system should be able to 
help them as well.  

The tool at this stage is simply a prototype and rather bulky for the child to carry around. However, by 
removing excessive electronic components in this prototype, a system with a much smaller form factor can be 
developed such that it can be easily embedded in wearables such as smartwatches or shoes. The application can be 
expanded as well to incorporate a much wider field of parenting. That is, by having additional features such as a 
parenting manual embedded into the application, parents can get wider support in parenting their children. 
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Horseback Riding Simulator 
 
ABSTRACT 
 
Horseback riding is a popular sport with a long human history as it improves the flexibility and sense of balance of 
rider. It is also famous for entertainment, fitness and physical therapy As there are many risk and difficulties facing 
this sport, a horseback riding simulator is a good alternate option. This paper proposes the design and implementation 
of a safe and an inexpensive horseback riding simulator using a microcontroller Arduino UNO . This device is useful 
for practicing the riders and therapeutic purpose The device simulate the main three movement of the horse (walk, trot 
and canter ) using the mechanical principle of six degree of free dome (6 DOF). Using six-servo motor to control the 
angular position that are attached on the base of the simulator body. The idea of controlling the movement and 
switching between the moods is controlled by input units that can be reacted with the rider by using the punching 
sensor that are placed on the prototype where it is used to switch between the mood by punching this sensor. In the 
other side of the design is provided with the accelerometer where the coach can control the movement. The data 
transferred by RF transmission are analyzed and processed by the Arduino, which feed the output devices .The Liquid 
Crystal Device(LCD) display the mode of the movement. This device is used for the treatment and training workout 
that provide a realistic movement of the real horse, which obtain to train the weakness muscles and maintaining the 
pelvis, hip, trunk, head and balancing in response of horse movement. This device could improve the efficiency and 
quality of riding experiences. 
 
Keywords: 

RF transmission, Arduino UNO, Liquid Crystal Device, Free Dome, Trot, Canter. 

Introduction: 
 
Horseback riding is a widespread sport event from the old age .In addition to the entrainment side; it also helps to 
optimize our health and well-being. This improves the flexibility and maintains the sense of balance of the rider. 
Upholding a good posture is always associated with the sense of balance. In spite all these medical benefits, the person 
who lives in city, has very less chance to explore the feel of riding a real horse in a proper environment. This horse-
riding simulator will help in providing more practices for improving the skills (Kang et al.2013). In addition to it, 
practicing with a real horse is more dangerous and costly. Hence, horse riding in Oman is condensed. To assist and 
protect the rider, this horse ride  simulator device will be helpful as it  replicate the three main movements (walk, trot 
and canter ) to practice using a limited workspace. Riding a horse in a saddle is not good enough for some people. In 
Oman , there are a special show that be happened on celebration called (ARTHA) it is kind of a tricky riding show to 
entertain people which a difficult and unusual physical act on horseback while the horse is run  . Normally there are 
more than 250 tricks are done during the event  

The followings points makes needs of a horse ride simulator. 
1. Practicing to a real horse at beginning is time consuming and dangerous 
2. A skilled trainer presence is very important whole time as any unfamiliar reaction with horse can cause a huge 

injury or even death 
3.The rider is on a risk all the time till the various skills are trained to ride safely and with more confident. 
 

The horseback riding simulator is an electronic machine that impersonate the movement of the real horse  movements 
like walk, canter and trot. A mechanical structure connecting with motors and actuator to  arduino to realize the input 
from the sensor to  the output. The wireless control to the device will add more features to it instead of connecting 
wires that cause some obstacles to the movement of the device and the riders. Hence it possible to perform training of  
riders without being close to the machine. Beside the training on riding back the horse, can be used to tie the dressed 
and equipment for the horse All that will minimize the risk that could occur during the training . Designing a 
transmitting and receiving circuit can achieve this approach . the arduino will inform  the machine through the 
receiving circuit (Galadima, 2014). The main benefit of the horse riding simulator is that it helps to improve postural 
balance related with neurological disorder.  
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Related Work: 
 
The article” A new robotic horseback-riding  simulator for riding lessons and equine assisted therapy”(Lee et al. 2018) 
presented the study of new robotic horseback riding simulator and provide the significance of using the simulator as 
the real horses in areas of riding lessons, therapy,  fitness, and entertainment . The author emphasize the differences 
in motion, response, and feeling between a real horse and a simulator, which could result in incorrect posture and 
muscle memory for the rider  Hence this article proposed a hybrid kinematic structure of horseback-riding simulator 
to look more realistic for  detailed riding lessons . Here the system is made as a wireless robot that is designed to act 
as on the reception of command. The system is developed with four degree of freedom, which this will improve the 
orientation capability. The system is capable to capture four-horse motion, then it is normalized, filtered, and fitted to 
provide the motion trajectory. Furthermore, active neck, saddle, and tail mechanisms were implemented to provide 
realistic simulation. For interactive horse riding, bridle and beat sensors were included to control the simulator motion 
and a large screen was installed for virtual reality effect. 
The second article : Development of a horseback riding simulator” (Yamaguchi & Iguchi, 1991)proposed the structure 
which consist of the horse which acts as body, swing mechanisms, control unit and an imaging device. Here also the 
basic three riding motions walk, trot and canter is implemented. In addition to this the developed system has the 
capability of controlling the horse movements like start, stop, and change of the riding pace. An  analysis the 
measurement of the movement of the real horse using a high speed photography and plot the movement in a horizontal 
and vertical graph which refer to the path of movement  was performed and this data is used to develop the system to 
become more realistic.  
The  article “Hippotherapy without a horse: The effects of passive movement on core control ”, (Barton et al., 2015) 
mainly concentrated more on o the medical and historical sides which are mainly theoretical and doesn’t give enough 
value to the scientific design. This research can be improve by adding details to demonstrate the device as one part of 
different output to enhance the understanding the concept of mechanical movement with different orders.  
The article “Learning a Dynamic Horse Walking Model for a Simulator using Dynamical Movement Primitives”,the 
author proposed the dynamic movement and the Transformation system Dynamic simulation such as Xenma using a  
Dynamical Movement Primitives (DMPS) which is a method of nonlinear dynamical system which can generate 
complex behavior by configuration the system regarding to the desired output . It is mainly used for uncoupled agent 
system. It contains two types of sensors input which has two avoidance sensors touch and vision sensors and also two 
interaction relevant sensors, the displacement and force sensor. On this article, the goal is to learn to interact in away 
that the forces between the rider  are minimized  (Steven ,2013) 
Comparing to the previous research (Afzal 2018) , the six degree of freedom could be provided with more movement 
and achieve the real sensitivities comparing to the method of this article. But in other hand of using the measurement 
of changing direction of saddle referring to the movement of the whole body of the horse, this is a helpful technique 
to collect the data of the desired movement(Pataky 2019).  
 
The article “The modified inverse kinematics on variable crank for XENMA pelvis rehabilitation robot “(Lim et 
al.,2013)proposed inverse kinematics on variable crank on designing a robot to stimulate the movement of the real  
horse by modifying it with  XENMA pelvis rehabilitation robot. Here generating the motion using variable crank 
structures by focusing on trigonometric of pelvis motion. Designing this device for patient using two cranks-slider 
mechanisms and variable crank structure, which control the movement. This design is develop to work with both 
geometrical and resolved motion. This design using variable crank and crank slider to generate trigonometric desired 
trajectory. The rotation of the crank will transfer the motion directly to control the length of the crank and this rotation 
will affect to the end of the rotation. On this research they use inverse kinematic method  to design the system by 
implementing the concept of the end effectors to control the motion(Sukumaran ,2020) 
The related works are summerised in Table 1 
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Table 1. Summary of Literatures 

Title,Author, Year Concepts, approach, 
methods and analysis,  

Inconsistencies, and gaps Advantages 

“New robotic horseback-
riding simulator for riding 
lessons and equine-
assisted therapy” (Lee et 
al. 2018) 

Wireless Control 
 
 
 
 

Visual system is more 
expensive and need more 
experience to design. 
Sizeof the device is huge 
. 

The visual system no need 
for physical exercises.  

Development of a 
horseback riding 
simulator, (Yamaguchi & 
Iguchi, 1991) 

Simple and flexible 
design. 
Presenting the history of 
developing the horseback 
riding simulator. 

The system is design for 
therapy purpose only 

Utilizing the device to 
train  the players   

Hippotherapy without a 
horse: The effects of 
passive movement on core 
control, (Barton, 2015). 

Ability to reproduce 
different motion.   
The design has six degree 
of freedom.  
 Arduino can be 
programmed easily. 

Request more experience 
to program each legs of the 
system. 
 The speed of the motion is 
limited. 

Using the only the front 
and back side movement 
to achieve the 3 moods 

Learning a Dynamic 
Horse Walking Model for 
a Simulator using 
Dynamical Movement 
Primitives (Lim et al., 
2016). 
 

Has four degree of 
freedom. 
 Has more ability to 
control the speed 

This design is limited with 
walking model. 
 Requiring more time to 
achieve comparing to the 
others. 

It is design for three 
movement (walk, canter, 
trot)  

 
Proposed System: 
The mainly aim of this project is utilizing the capabilities of the electronics and telecommunication to serve and help 
the people who riding horse by stimulate the movement of the horse using a mechanical structure feeding with 
special instructions to act as planned.  
The implementtation  is done by the following steps 

• Study the mechanical walk, trot and canter movement of the real horse. 
• Design and implement a mechanical structure to achieve a three movement (walk, trot and canter). 
• Design an interface circuit with an arduino to make all the motors works together achieving  the behavior 

of walk, trot and canter movements. 
• Design an interface circuit to control the speed with the Arduino as requested with a control unit . 
• Build a wireless  hand gesture to control the activities of the movements using  Arduino 

 
The block diagram of the proposed system is shown in figure 1. 
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                                    Figure 1. Block diagram of the Proposed System  
 
The function of different block are:  
Accelerometer:  is a micro electro mechanical system it works by sensing the acceleration of the gravity.( in this case, 
replaced the accelerometer by the switch , because the component not existed in the protuse)  
Arduino: it is a microcontroller board works as the brain of the system. It processes the data given and transfer it to  
Crystal oscillator: it use to control the frequency which help to control the signal the feeding to the microcontroller. It 
has high frequency stability. 
Servo motor:  it is a mechanical device that supplied by commands to operate regarding to the instruction that given 
from the arduino to act as its request to move the six angle of the body.  
 
The flow chart of the implemented system is provided in figure 2 

                                       
 
                                                Figure 2  Flow Chart  
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System Implementation: 
  
The proteus 8, professional simulation software is used for simulating the design. The visual design of simulating the 
6 degree of freedom that representing the three movement of the horseback riding. The figure 3 shows the debugging 
component of the project and replacing switch as in control as input of the system.  
 

                                      
                                  Figure 3. Simulation Implementation 
 
Results 
The verification power supply voltages at various test points are provided in Table 2. 
 
           Table 2. Testing point for the power supply  

Test cases at test points Design Value Simulation value Implemented value 
T1 5V 6.05 5.4 V 
T2 5 V 5.06 5.8 V 
T3 5 V 5.03 5 V 
T4 5 V 5.04 5.5 V 
T5 5 V 5.08 5 V 

 
 
For each test case scenario of the project verifies the requirements and test them that consists the inputs and their 
reaction on the system through the interference. In other words ,checking the procedures of the whole project and 
comparative the values with the expected values that help to improve the performance of the system. The Table 3 
shows the hardware scenario and the results expected. 
 
Table 3. The hardware scenarios and the results obtained. 

NO. Scenario Expected result Actual result 
Test scenario 1  Verifying the reset mode     Sending position 

information to all servo 
motors. (0)  

The angle of the position 
verifies till reach 0  

Test scenario 2 Verifying the  walking 
mode   

Sending position 
information from 0 to 30 
clockwise and LED green 
turns ON  

The angles of the servo 
motors change in 
sequence as a loop 
through motors  
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Test scenario 3  Verifying  the trotting 
mode     

 Sending position 
information from 30 to 60 
clockwise and LED 
yellow  turns ON 

There is a delay in 
changing the values of 
angle 

Test scenario 4  Verifying the cantering 
mode .    

 Sending position 
information from 60 to 90 
clockwise and LED red 
turns ON 

The speed is limited of 
the servo motors  

 
 
Discussion 
 
The system is a smart modern technology that utilize to improve this field of the sport. Replacing the hand gesture 
and the punch sensors by switches which are available in the protus tools . this switches refer to the rider punching to 
give the instruction to the system to move in a specific mode of movement . The three switches are connected to the 
arduino to give the servo motors commands to operate by a specific feature. one switch are design to form the walk 
mode of movement which make the servo motors that connected to the right front leg rotate with the same direction 
and speed of the left back leg and also same as the left front leg and right back leg . For the switch two are programmed 
to form the TROTT Mode which control the servo motor that connected to the legs to act as the real horse trotting 
which mean the two front legs move with same direction and same speed , also the back two legs move together with 
same direction. The third switch is design to form the CANTTERING mode which is the same as the TROTTING 
Mode but with more speed . with considering the angle of each servo motor to act smoothly with each others and 
deciding the direction of the rotation by determining the signal as positive or negative. Furthermore,    there are two 
switches are programmed to move the head and the tail through each mode of motion at the same time.  
Beside the switched , there is LED for each mode of the movement that blending through the movement to alarm the 
users. The green LED refer to the WALK Mode , the Yellow LED mode refer to TROTT mode and RED LED refer 
to the CANTTERING mode. This LEDs are programmed to blind with each movement as alarming and educating 
purpose . Added to that , LCD 16*2 connected to the arduino to display the mode as characteristics and its program 
to act with three modes .  
The system is design with different scenario based on the concept of the  main movement of the horse and the rotation 
of the servo motors that connected to legs to control the motion of the body (Yukun 2010). The arduino process the 
data and flow through the components connected to acts as the data based that given in the program. This design  
prototype based of internet of things (IOT) to control a body remotely and display information based on the orders 
that given . 
 
Conclusion 
 
The aim of the proposed system shows the design of horseback riding simulator that make riding horse for whatever 
reason is more efficient and scalability. Also  producing  a model of horse movements using data flow to make it acts 
as such requirements and transfer this requirements into a complete designed system and controlling it according to 
the switches  that sent by the users . The angle of each servomotor are design with respect to the body of the rider, 
because by increasing the rotation angle may cause hurt to the rider. On programming the servomotor, considering 
that can’t give more than one order in the same time, and adding the loop feature to repeat the movement repeatedly. 
The response of the system showed on the simulation was very good and can be more effective in the real life as a 
product. 
 
 
Limitations 
 
The main limitations of the implemented systems are  

• There is no visual field that can interact with the rider,   
•  The horse movements and facilitating data collection is difficult 
• Postural control training various from age to another 
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Smart Shopping Mall during Pandemic Situation 
Ibrahim Al-Subhi, Electronics and Telecommunication Department, Middle East College, Knowledge Oasis 

Muscat, Muscat, Oman 

This Article is about an application for booking time for shopping in any registered shopping center during any 
pandemic situation. It will control number of people at the shopping center at each time, which will prevent 
virus from spreading between societies.  

Abstract: 
These days the world is facing a global pandemic (Coronavirus- COVID 19). This virus caused many deaths in 
all parts of the world. Also, led to weakness in the economy due to the closure of some global and local markets. 
Worldwide actions and measures been taken to limit the spread of this virus. Among these measures, the 
prevention of gatherings and the prevention of mixing between people. We all know the importance of shopping 
centers, which are often crowded and mixed. This helps the spread of the virus especially those symptoms differ 
from one person to another. In order to reduce gathering in the markets and shopping centers, the idea of 
creating a website and a mobile phone program aimed at organizing shopping in malls.  

The aim of this article is to give you an overview about Smart Shopping Mall application. The application aims 
to be able to book an appointment in a shopping center.  A certain number of customers is determined at one 
time and for each center according to its capacity.  For that, the time cannot reserved if the number is complete, 
and the customer must choose another time or book an appointment in another center. After booking, the 
customer keeps a special number or a special code from the system (barcode) to confirm the reservation. All 
booking information will be send to the barcode reader. At the barcode reader, Arduino Microcontroller will be 
install and all information and booking details will be send by network. Barcode reader will be place at the 
entrance of the mall with a security man and will read the customer's code to verify the identity and the time of 
reservation by help of Arduino sensor to allow him to enter the center. This program will contribute to 
regulating the movement of people in the markets and reducing crowding. 

Keywords: Health care, Phone application, Booking Time For shopping, Confirmation barcode, Barcode 
reader. 

Introduction: 
The idea of this project started after the emergence of COVID-19 pandemic around the world. This pandemic 
has caused the complete closure of some projects and facilities. Among these facilities, shopping centers. It was 
necessary to find a solution to the crowding of people in shopping centers. Nowadays, most people use modern 
and electronic technologies in most areas of life, especially with the emergence of this pandemic. Recently 
people have started shopping through e-shopping programs (online Shopping) in order to preserve their safety 
and health, to reduce crowding and to reduce the spread of this virus. However, sometimes, it takes people to go 
to the mall to choose the most suitable one for them. In order to organize the number of people in the shopping 
centers, it was necessary to find a program that would fulfill this purpose. These days, many programs organize 
the reservation of hotels, restaurants, lounges, cinemas and many more. So that reservations to be made in 
advance without the need to go and wait for long hours, which we always face when we go to some shopping 
centers. Moreover, do not forget that some people live in places very far from the city and take hours to reach 
these centers to buy their needs and daily necessities. This program will help them to ensure that there is no 
congestion or delay during their shopping so that they can return to their areas as soon as possible.  

The idea of designing a shopping program came from the centers, similar to these programs that help organize 
reservations and make it easier for people to find what suits them. There is also a program concerned with 
organizing the reservation of football stadiums in one of the countries. However, the difference in this program 
is that barcode be send to the user after confirming the reservation directly via e-mail. Upon reaching the center 
according to the reserved time, barcode is recognize and read by barcode Reader device. We hope that this 
program will be approve even after the end of the pandemic, which in turn will contribute to limiting the spread 
of many diseases and seasonal viruses due to the regulation of the number of shoppers. Currently, work on this 
program is underway and it is expect to be ready for trial use in June 2021. 
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Literature Review: 
During my planning, I could not find any application, which is similar to my idea. I found some applications, 
which used for booking different things like film in cinema, medical appointment, car parking and bus ticket. 

First application is Cinema Station application, which able you to see all movies and book film at 
different Cinemas with selected time. Ticket will be generate for the customer in the application.  

 Second application, Medical Patient appointments. It will help you to search for hospitals or clinics or 
even specified doctor and choose an appointment to visit him. 

 Third application is Smart Parking System. This is use to check the availability of car parking and you 
can book parking for your car before you arrive to that place. 

 Last application is Smart E-Ticketing System that is used to book bus ticket. This will avoid crowding 
in bus station.  

Design and Analysis 

System Block Diagram 

 

 

The principle operation of the system as follows: 

Mobile phone Application: at the beginning, the user should have Internet to access this application. It will 
required registration to have an account for the user with his/her details. After registration, the user can sign in 
and start to use the App. Then, the user will choose the mall and will book the time for shopping. At the end, 
user will have barcode to confirm his/her booking. This barcode will be show for the security at the entrance of 
the booked mall. Barcode Reader will be place at the entrance to read the Barcode and confirm the booking.  

Data Base: It will contain all the information about malls and markets in Oman. The user can choose the nearest 
mall or any mall around Oman.  

Barcode Reader: it will be available at the entrance of all registered malls to read customer Barcode and 
booking details.  

Microcontroller: Arduino Microcontroller will be use at this project. It is useful for this project because it is 
easy to program. It will be program and should be able to verify the barcode of the customer. Barcode will be 
save at Arduino Sensor with all details to give output and will be display for the mall Admin or security.  

Display: After Reading the information from the Barcode Reader by using Arduino Microcontroller, it will be 
display at the Display screen. This will show Booking information including customer Name, Time, Date and 
Booking duration.  

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 2



Notification/Alarm: Customer will receive notification at his Mobile App to remind him/her about the booking 
time. Alarm will be send two hours before the booking time.  

System Flow Chart 
 

 

Figure2. System Flow Chart 

Requirement Analysis 
Handheld Barcode Scanner/Reader 

As we see from the previous block diagram that we are using barcode scanner to read customer barcode. The 
main specifications of the recommended handheld scanner are show at the Table 5.2.1.1. This scanner should be 
connect to power supply of (100-240 V AC) and (50-60Hz). The operating current is (140 mA) with tolerance of 
(15 mA). The scanner can operate at temperature from (-20 – 50 C) (Handheld 2D Barcode Scanner, 2021).  

Arduino Microcontroller Board 

In this project, we are going to use Arduino Board that based or related on 8-bit ATmega328 Microcontroller. It 
is consisting of other different components like voltage regulator, crystal oscillator, serial communication, etc. 
These are use for supporting the Microcontroller. It has 14 digital pins (Input/Output). Six pins used as PWM 
outputs and six pins are analogue input pins. In addition, it has one USB connection, ICP header, reset button 
and power barrel jack. Operating voltage of Arduino is 5V and recommended input voltage is (7-12) V. 
considering that, input voltage limits is from (6-20) V. It is using (40 mA) as DC current on input/output pins 
(Arduino, 2021).  

 

Figure 3. Arduino Microcontroller (Arduino, 2021) 
 

Display 

Display will be use at the output to show customer-booking details. No restricted specifications required for 
Display. You can use any type of display to connect to Microcontroller.  

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 3



Initial Conditions 
It is necessary to have power supply to switch it on. In addition, you have to program Arduino Microcontroller 
before connect it to the project. Open source Arduino Software (IDE) is using to program Arduino. You need to 
download and install the program from the website (https://www.arduino.cc/en/software ) and then write your 
code. After writing the code, you can upload it to the board. Simple textual data can be send to or from Arduino 
board through serial monitor, which is included at the software. Online courses are available to learn how to 
program Arduino Microcontroller (ANON, 2021).  

Input and Output Parameters 
There are many pins on Arduino Microcontroller. The following are power pins: 

 VIN. The Input voltage which is applied to Arduino board is 5V whenever using external power source 

from USB connector or other source of Regulated power. Even if you are supplying voltage power via 

power jack, you need to access it via VIN pin. 

 5V. the use of this pin is, to provide power for Microcontroller & all components on the board. This 

can be done from VIN or via on board regulator. 

 3V3. This is generated by on-board regulator. 50mA is maximum current draw.  

 GND. It is a ground pin.  

The Atmega328 has flash memory of 32 KB, used to store data. It uses 0.5 KB for boot loader. In addition, it 
includes1 KB of EEPROM and 3 KB of SRAM. Arduino has 14 pins, which can used as inputs and outputs. 
These pins have an internal pull up resistor (By default, they are disconnected) of (20-50 Ohms). Some other 
pins have the following functions (ANON, 2021): 

 Serial: 0 (RX) and 1 (TX). This used for transmitting and Receiving TTL serial data. These connected 

to Atmega8U2 USB to serial chip of TTL. 

 External Interrupts: 2 and 3. These pins used for trigging an interrupt on a rising or falling edge, a low 

value or a change in value. 

 PWM: (3, 5, 6,9,10 and 11). Used for providing 8-bits PWM output. 

 SPI: 10 (SS), 11(MOSI), 12(MISO), 13(SCK). These pins used to support SPI communication, which 

provided through underlying hardware. 

 LED: 13. This is a built-in LED, which connected to pin 13. If the pin is High value, LED will switch 

on. If the pin is LOW value, LED will be off.  

Arduino Uno has six analogue pins as an input. Each one is providing 10 bits of resolution. By default, they are 
measuring from Ground to 5V. AREF pin and analogue reference function can used to change upper end of pins 
range. Some other pins at Arduino Board have specialized functions as follows: 

 𝐼𝐼2𝐶𝐶 : 4(SDA) and 5(SCL). Use wire library from Arduino datasheet to support 𝐼𝐼2𝐶𝐶 communications. 

 AREF. It is reference voltage for analogue input.  

 Reset. Used to Reset Arduino Microcontroller.  
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Figure 4. Arduino Pin Details (ANON, 2021). 

Relations 
As we see from Above System Block Diagram (figure 5.1), Barcode Reader will be connected to Arduino 
Board. The output from Barcode Reader will be 5V DC. This Voltage (5V DC), will be directly as an input for 
Arduino Board. Arduino data sheet shows that, the operating voltage must be 5V DC. In this case, Arduino will 
operate and work correctly. That signal will be transmit to the output Display. 

System Design: 
During the designing stage of this project, it is necessary to check Arduino operation. We will do simulation of 
analogue input for Arduino Board. There are two ways to do Analogue Input test.  

First Method, we will need Arduino Board, Potentiometer and built-in LED on pin 13. We will use 3 
wires to connect them to Arduino board. First wire, connect ground pin of the Arduino to outer pin of 
potentiometer. Second wire, from outer pin of potentiometer to 5V pin of the Arduino. Last wire, from middle 
pin of potentiometer to analogue pin 0 of Arduino. For this method, we can use board's built-in LED, which will 
be attach to pin No.13 of Arduino Board. For using additional LED, we have to connect the larger leg of LED 
(positive or anode leg) to digital pin No.13 in series with resistor of 220 ohms. Moreover, connect shorter leg 
(negative or cathode leg) to Ground pin, which is next to pin No.13 as shown at figure 5, and figure 6.  

                                                                                           
Figure5. Potentiometer Analogue Input (ANON, 2021)                Figure 6 Potentiometer Analogue Input Schematic Diagram (ANON, 2021) 

Other method is by using photo resistor. This circuit consist of Arduino Board, 10K ohm photo resistor 
and 10K ohm resistor, 220-ohm resistor and red LED. In this circuit, we will use a resistor divider for allowing 
high impedance Input (analogue) for measuring voltage. These inputs will not draw any current. By using ohm's 
law, voltage that measured at other end of that resistor connected to 5V and always will be 5V, regardless the 
value of the resistor. We need voltage divider to have the voltage proportional to photo resistor (ANON, 2021).  
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Figure 7 Photo resistor Analogue Input (ANON, 2021               Figure8. Photo resistor Analogue Input Schematic Diagram (ANON, 2021).   

 

This circuit will use fixed resistor, variable resistor and measurement test point, which is at the middle 
of resistors. Output voltage will be measure by using this formula: 

𝑉𝑉𝑜𝑜𝑜𝑜𝑜𝑜 =  𝑉𝑉𝑖𝑖𝑖𝑖  �
𝑅𝑅2

𝑅𝑅1 + 𝑅𝑅2
� 

• VIN= 5 V. 

• R2= 10 K ohms. 

• R1= Photo resistor (Range from 1 M ohms (in darkness) to 10 K ohms (in daylight)) and less than 1 K 

ohms in sunlight or bright light. 

As we see if R1 (photo resistor) increased, Vout will decrease. Vout is inversely proportional to R1 
(photo resistor). Let us take an example to prove this relation. Assume that: Vin = 5V, R2= 10K ohms and 
R1= 20K ohms then Vout will be (ANON, 2021): 

𝑉𝑉𝑜𝑜𝑜𝑜𝑜𝑜 =  5 �
10𝐾𝐾

20𝐾𝐾 +  10𝐾𝐾
� 

𝑉𝑉𝑜𝑜𝑜𝑜𝑜𝑜 = 1.6667 𝑉𝑉 

Now we will increase the value of R1. R1= 50K: 

𝑉𝑉𝑜𝑜𝑜𝑜𝑜𝑜 =  5 �
10𝐾𝐾

50𝐾𝐾 +  10𝐾𝐾
� 

𝑉𝑉𝑜𝑜𝑜𝑜𝑜𝑜 = 0.833 𝑉𝑉 

 

 

System Test Plan 

Identifying test Points: 

Each Project need to be test during the implementation or after completing all connections and necessary 
programing. For my project, I will mention Test Points the required to make sure that the project is working 
correctly. First, we have to make sure that database of malls information updated and completely uploaded to 
the application. Then, security of the application must be included and updated since privacy of the customer 
personal information and details are important. For, Arduino, we have to make sure that the programming is 
correct and to be tested and simulated at each stage. This be done during the programming stage by Run the 
program to make sure it is working perfectly. After Programming Arduino, we have to do a test that signal from 
barcode Reader can be read and recognize by Arduino Board. Each barcode reader come with some reference 
barcodes used for testing and programming it.  
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Developing Test Plan 

After implementation, three tests points to be consider as a reference In case of any sudden failure on the 
system. First, Make sure that barcode reader is correct and securely connected to Arduino Board (To check the 
connection point). Second test point; check the connection between Arduino and Display. Finally, check the 
programming of the Arduino Microcontroller if the coding is correct or not. Sometimes, these three testing steps 
will not show or indicate the failure of the system. There is possibility that, Arduino Board is faulty and need to 
be replace. 

 
Implementation of the project: 
At this section, I will explain the process of the project implementation. First, I have to create phone application 
(Android). I already visited too many websites to see how I could create Android phone application. After 
creating the application, I will start to build up hardware circuit which is contains Barcode reader, Arduino and 
Display.  

Conclusion: 
The idea of this project came after the world was affect by a pandemic COVID-19. It has become imperative for 
everyone to take the necessary precautions, follow prevention methods, and not mix with people in markets and 
public places, with the necessity to wear a facemask and hand gloves. Usually people crowd in the malls to buy 
their needs of food, drink, clothing, etc. From here came the idea of creating an application in mobile phones to 
regulate the shopping movement and prevent congestion by booking an appointment in advance at a specific 
shopping center. Not to exceed the permissible number. The calculation of the number of shoppers each time 
depends on the size of the center. 

This application is very important in these exceptional circumstances. The project was study in all respects and a 
plan was make to complete it on time and determine the most appropriate methodology to be follow during the 
completion of the project. Now, there is no application completely similar to the idea of this application, As we 
know that each project has expected risks during completion, a plan has been developed to avoid potential risks. 

This application works by using cellular data and by using GPS to determine the location and show the nearest 
shopping center to your location. After opening the application, the user can choose the appropriate shopping 
center and timing. After booking, a special barcode will be send to the user, which is the reservation 
information. Inside the center, there is a barcode reader to read the barcode of the user and allow him to enter 
and shop according to the reservation data. 
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IMPACT OF FLEXIBLE WORK ARRANGEMENTS ON 

WORK-LIFE INTEGRATION OF WORKING 

PROFESSIONALS  
 

ABSTRACT 
Work and life boundary dynamics have been changed over the years. Two domains are no longer separated and are 

integrated.  For the fulfilments of work and life demands, employees seek to use different flexible work arrangements 

for integration. This research investigates the impact of flexible work arrangements on the work-life integration of 

employees in the service industry. Gender was taken as an intervening factor. Survey was conducted on 446 employees 

of service sectors. Results show that when employees utilize the FWAs, are more effective in integration and 

experience fewer conflicts irrespective of gender. In the case of flexitime and part-time work, options are more 

effective in reducing stress. Study contribute to the work-life literature and results can be implemented to take 

managerial decisions and useful in future researches.    

INTRODUCTION 
Work and family are the two important parts of life and in today’s world, both domains are merged (Tremblay & 

Ilama, 2015). Demands of both domains of family and work have increased and one has to work beyond the domain 

boundaries and to fulfil the demands one is expected to be present anytime anywhere. Due to the demands of work 

and life, one is expected to work beyond the boundaries of one domain, e.g. office work in the evening or weekend or 

taking family calls in the office hours.  

Initially the concept of work life balance was considered, which suggest keeping two domains separate and gives the 

equal weightage to both domains. With the time the concept has been changed to work life integration with the 

realization that keeping two domains separate is impossible. Technology has played a major role in that by enabling 

one to perform tasks at any time anywhere, organizations have accepted the need of family friendly policies that has 

helped in merging of two domains. (Edward & Erica, 2018 Richman et al., 2008).  

Although the integration enabled one to work anywhere anytime, there are certain consequences of integration too. 

The availability of one anytime anywhere excerpts more pressure on individuals because the increased expectations 

to fulfil the demands. When the demands from on domain increases, In the integrated domains  

By the integration there are certain consequences. When the two domains are integrated one receive the demands from 

both domains continuously, regardless of time and physical boundaries as they are already removed with integration, 

sometime these demands or responsibilities put a lot of pressure and cause the complexities and stress. (Brannan et 

al., 2018). On the same time integration provide the benefits too, one can schedule his/her time according to 
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requirements, manage the work remotely, and also can choose the no of hours to work, to enable them to address 

personal issue.   

Integration is different from the work-life balance which suggests that work and personal life are two different 

segments, and one needs to create a balance between them which require compromise with another domain, whereas 

work-life integration is a healthy midpoint between separation and enmeshment of work and life segments (Chesley, 

2005). 

When these two domains coincide, there is Spillover, which can be good or bad or negative. When there is a negative 

spillover it leads to work-to-family conflict. A positive work-to-family Spillover transfers happiness and feeling of 

completeness to other domains (Bakker & Demerouti, 2013).  

Organizations are offering various FWAs and providing environment to integrate work and life. Integration has proved 

beneficial in increasing productivity (Friedman & Greenhaus, 2000). Organizations are now giving value to employee 

happiness and satisfaction equally to the productivity, i.e. fostering the balance between work and life of employees 

(Forsyth & Polzer-Debruyne, 2007). With the increasing usage of technology and drawing the boundary line between 

the work and personal life is difficult. By merging two domains i.e. integrating organization are trying to find a work 

structure that beneficial for both, employees and organizations.   

WORK-LIFE INTEGRATION 

WLI refers to approach of effective and efficient synchronization among time, energies & efforts in a way that enables 

workers to fulfil their work, family, and societal obligations (Ashforth et al., 2000; Clark,2002; Sutton & Noe, 2005). 

For the effective WLI. Organizations are trying to implement policies that care for the employee’s personal issues and 

also ensure the organizational productivity (Panda, 2019). Based on the literature, WLI can be understood in the 

following variables:  

Work to family & Family to work Interference 

Every person has to perform the different roles related to work and personal life. The physical, temporal, and behaviour 

boundaries between the work and life domains keep two domains separate (Friedman & Greenhaus, 2000; Spieler et 

al., 2018). To perform the tasks or to fulfil the responsibilities, everyone navigate and communicate between these 

work and life domains (Kelly et al., 2014). In the current times one need to move between these domains very 

frequently and the transitions are no longer bounded with the time and physical boundaries, which has blurred the 

boundaries of domains (Desrochers et al., 2005; Graham & Dixon, 2014) and work-family are merged or integrated 

(Ahire et al., 1996). When the boundaries vanish, the two domains integrate and roles of both domains interfere with 

each other and interferences are created with each other (Hayman, 2005). To manage both domains and develop a 

positive impact of integration one need to create a balance between two and ensure no task of any domain is suffered. 

The managed state results in higher productivity, performance and positive behavioural impact, contrary to this if 
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domains are not balanced affects efficiency & commitment (Baral & Bhargava, 2010). This interference can cause 

conflict or enrichment (Franco et al., 2017).  

Work-family Strain 

When the interference is beyond the control and affect one domain’s tasks or overload one beyond the capacity, 

become the source of strain. For example, when someone take office work at home frequently, the net available time 

for household activities, family, self or society reduce and start disturbing one’s personal life, similarly the too much 

interference of personal work in office time distract one from work and cause stress due to reduced efficiency (Allen 

& Finkelstein, 2014; Desrochers & Sargent, 2004; Galinsky & Kim, 2000). These conflicts and interferences when 

not managed, cause the strain (Graham & Dixon, 2014). Also, the research shows that most of work-life policies are 

biased towards the work and not protect the personal life (Prasad, 2017). Another major reason is, when individual 

fail to manage the interruptions results in the dissatisfaction (Bader et al., 2018; Chen et al., 2009). 

Work-family Enrichment 

When there is proper communication between the two domains and both domain’s functions are accommodating each 

other, the one is able to manage the different responsibilities of two domains (Salma & Abderrahman, 2016; Soomro 

et al., 2018). Work-life enrichment is the positive side of interference (Julien et al., 2017; Williams et al., 2016). When 

the work arrangements allow one to manage responsibilities of each domain, the level of satisfaction increases and 

one feel more accomplished (Masuda et al., 2011). Balance between the work and life gives more satisfaction, results 

in less stress, better mental & physical health and better productivity (Abualloush et al., 2017; Vasumathi, 2018). 

FLEXIBLE WORK ARRANGEMENTS (FWAs) 
FWAs are work structures that give an employee flexibility on how long, where, and when the employees work or the 

work structures that alters the time and/or place that work gets done regularly (Watson & Swanberg, 2013) and provide 

the opportunity to the employees to select their work schedules, place, and quantity of the work (Bal & De Lange, 

2015). Most offered flexible work options are telecommuting, compressed workweek, flex-time, voluntary part-time 

work, and job sharing (Duncan & Pettigrew, 2012; Kelly & Kalev, 2006; Masuda et al., 2011). Because of the direct 

impact on workers and families, the FWA has been the topic of discussion and research. Nuclear families and dual-

career culture have increased the demand for flexible work arrangements in today’s work environment (Sharma & 

Kaur, 2019). Job flexibility is very important to manage the competing demands of an employee. Flexibility 

requirements are not only limited to employees who are having families but also a motivating factor to employees 

who don’t have families to manage their work and non-work responsibilities (De Janasz et al., 2013; Tremblay & 

Ilama, 2015). 

Flexible work arrangements give various advantages to the employees and organizations, employees especially 

women seek flexibility to fulfil their work and family demands (Chung & van der Lippe, 2018). Employees prefer 

organizations that are more flexible (Glass & Estes, 1997).  When employee chose the flexibility to increase the 
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performance or to meet the demands at the workplace or to increase the income it may lead to increase the work-life 

conflict due to devoting the extra time and effort at work, which make less time available for home (Lott & Chung, 

2016). Designing a flexible work arrangement that suits the requirement of employees and organizations is a 

cumbersome task (Allen et al., 2013).  

TYPES OF FWAs 

Flexibility in time 

Flexitime refers to the work option where an employee has the freedom to select the timing of work, i.e. different start 

and end time than the standard timing of workplaces. Work hours can be set weekly or monthly and core working 

hours which are mandatory (O’Brien & Hayden, 2008; Rau & Hyland, 2002). Shift working and compressed week 

(working five or fewer days than six days a week with increased per day hours) (Bloom et al., 2013; Duncan & 

Pettigrew, 2012; Kelly & Kalev, 2006; Williams et al., 2013). Flexitime, Compress workweek,  flexible breaks, and 

flexible shift arrangements are common arrangements for flexibility in time (Duncan & Pettigrew, 2012; Edward & 

Erica, 2018; Matilla-Santander et al., 2019). 

Flexibility in workplace/Location 

Flexi-place gives autonomy to the workers to work from the alternate location or the home (Allen et al., 2015; Munsch, 

2016; Shockley & Allen, 2007). Work from home or telecommuting means completing the office work from the home 

with the help of computers and technology. With the advancement of technology virtual office can be established 

anywhere and office tasks can be done from anywhere (Gajendran et al., 2015). Telecommuting is a preferred 

substitute for working in an office from a different location that may be home, satellite office, or from the customer’s 

location. There are various benefits of telecommuting like location flexibility, employee satisfaction, employee 

retention, employer branding, improved productivity, cost saving, and social benefits (Allen, Golden, et al., 2015; 

Kecklund et al., 2017). However, telecommuting is not possible for every job & work culture, for example, the service 

industry e.g. hotel, retail stores where physical presence is a must. Telecommuting can help in coordinate work 

schedules and family responsibilities. These options have a limited scope as every organization cannot work remotely 

or from different locations. 

Flexibility in the quantity of work (Part-Time Work & Work Sharing) 

Other option of FWAs includes the control on the quantity of work and work hours of the employees entitled to serve 

(Goñi-Legaz & Ollo-López, 2015; Kossek & Ollier-Malaterre, 2020). Reduced hours or part-time options are 

preferred by the employees to meet their personal and family demands. Employees can share a task voluntarily in a 

“job share” option (Christensen & Stanes, 1990). Reduced hours refer to working less than a routine full week (Jacobs 

& Padavic, 2015; Kelliher & Anderson, 2009). Salary or compensation is adjusted accordingly (Tremblay & Ilama, 

2015). A part-time employee may work less hours in each day or less days in each weak, individual who cannot go 

for a full-time job due to responsibilities, e.g. females taking care for the child, old age employees, part-time work 

options help them to continue their career without an eight-hour job (Hill et al., 2004; Lyonette, 2015).  
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Reduced hours are not the only method of flexibility but also gives a solution to the availability of specialist which 

can-not be hired full time due to less availability and high cost. (Byrne, 2005; Goñi-Legaz & Ollo-López, 2015; E. E. 

Kossek & Ollier-Malaterre, 2020).  

In work-sharing arrangements, two or more employees share the duties and responsibilities of a full-time job. (E. E. 

Kossek & Ollier-Malaterre, 2020; Williams et al., 2013). The employees may share all the tasks or divide the 

responsibilities according to skill, time & expertise. The job-sharing option is suitable for organizations that are willing 

to retain their key people who cannot work for the whole day. Job sharing option may result in an increase or decrease 

in productivity for example if a worker is working for the lesser hours there will be less stress and fatigue that increase 

the productivity and on the other hand total, no of work has been reduced which may require more employees to finish 

the work (Lanoie et al., 2001). Employees opting for the work-sharing options get fewer benefits than full-time 

employees, also there is more risk of laid off when organizations decide to reduce the workforce as they are first to be 

eliminated (Sherwyn & Sturman, 2002).  

GENDER AND WORK-LIFE INTEGRATION  

The increase in participation of working females and dual-earner families have changed the concept of work-life 

balance (Chung & van der Horst, 2018). So the default solution of “forced compartmentalization” the work and non-

work to avoid conflicts in work and life activities no longer work (Bailyn et al., 2004). Research shows that female 

employees in Indian organizations has lot of challenges to handle the dual responsibilities, as in Indian culture the 

family responsibilities are given more to females and also non-availability of the organization’s support, add up the 

challenges, also barriers in career progression (Sharma & Kaur, 2019). It is important to investigate how the different 

work arrangements (standard and flexible), effects work-life integration for different gendered employees. FWAs or 

controlling schedules can mean differently according to gender e.g. females may prefer the flexibility for caring for 

newborn children on the other side male may choose flexibility to earn more to secure the future of the child (Burnett 

et al., 2010b; Lott & Chung, 2016). In both cases, the FWAs are useful when enabling one to fulfil the work-life 

requirements. The following hypotheses are derived to analyze the effect of gender on work-life integration.   

HYPOTHESES 

Male and female employees utilizing standard work options possess experience different work-life integration.   

Male and female employees utilizing flexitime options possess experience different work-life integration.   

Male and female employees utilizing flexplace options possess experience different work-life integration.   

Male and female employees utilizing part-time/job-sharing options possess experience different work-life integration.   

RESEARCH METHODOLOGY  

Sampling 
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A descriptive research design has been taken to analyze the role of FWAs in WLI for male and female employees. To 

collect the sample, respondents were taken from working professionals in the different service industries (IT, banking 

& finance, consultancy, education, hospitality & healthcare). The sample size was determined with the Cochran 

formula (Cochran, 1977). A total of 600 questionnaires were administrated to the working professionals through direct 

emails and social media. 496 filled questionnaires returned and after analyzing 446 questionnaires were used for 

further analysis. Table 1 shows the demographic profiles of the respondents. In the sample 68.6 percent were male 

and 31.3 were females. Maximum respondents were from the age group of 31-40 years (39.46 %), followed by the 

age group up to 30 years (24.89 %) and age group 41-50 years (21.08%). Out of total 72.65 percent of respondents 

were married and 23.54 percent were unmarried. The sample was divided based on work arrangements; 34.98% of 

respondents were on the standard work option i.e. not availing any kind of flexible work option. In the flexible work 

options, 30.72% of respondents were availing the flexitime, 21.75% flexitime and 12.56% were availing the part-time 

work option. Overall respondent's profile shows that the sample was spread between all categories, and free from the 

biasness error.  

Table 1 - Demographic Information of respondents 
  Total (n=446) 

    Frequency Percentage 

Gender    

Male   306 68.61 
Female  140 31.39 
Age    

Up to 30 Years  111 24.89 

31-40 years  176 39.46 
41-50 years  94 21.08 

above 51 years  65 14.57 

Marital Status     

Married  324 72.65 
Unmarried  105 23.54 
Single  17 3.81 

Family Type    

Nuclear  284 63.68 
Joint  162 36.32 

Career Level    

Entry Level  68 15.25 
Mid-Level  200 44.84 

Senior Level  178 39.91 

Work Option 
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Standard Hours 156 34.98 
Flexitime  137 30.72 
Flexi-Place  97 21.75 
Part-Time  56 12.56 
Source: Author’s Computation 

 

Measurement 

To measure the work-life integration, tailored scales for FIW, WIF, WFS, and WFE were originally developed by 

Allen et al., 2014; Clark, 2002; Bohen & Viveros-Long, 1981; and Fisher, 2002 were used. The WLI scale consists of 

four items for WIF, factor loadings from .76 to .85 (eigenvalue 1.75 and variance explained 10.3%), four items in FIW 

with factor loading .76 to .86 (eigenvalue 3.39 and variance explained 19.9%). For the WFS six items with factor 

loading .74 to .87 (eigenvalue 6.08 and 35.7% variance explained) and for WFE with three items with factor loadings 

.85 to .89 (eigenvalue 1.4 and variance explained 8.4%). Cronbach values for all four factors FIW, .85; WIF, .86; 

WFS, .92; WFE. .87 exceeds the threshold value (Cronbach, 1951).    

DATA ANALYSIS  

Difference between Work-life interference between male and female employees. 

Family to work interference 

Table 2 shows the work-life integration of male and female employees in different work arrangements. Descriptive 

data show that female employees experience more interference than male employees in all categories. T-test was 

conducted to check the significance of this difference (Table 3). Only in Flexi-place option, the result of t-test for 

family to work interference (FIW) is significant (t = -2.46, p < 0.05). This means female employees availing Flexi-

place option, face more work-to-family interference than the male employees availing flex-place option.  

Work to Family Interference 

WIF experienced by male and female employees is almost the same and maximum in the standard work option. In 

case of employee utilizing flex-time option, female employees experience significantly more work-to-family 

interference, then male employees (XM = 17.35, XF = 20.5, t = -2.74, p < 0.05). For flex place, the difference is not 

significant, however male employees report, slightly more interference. Female employees utilizing the part-time work 

option, experience more work to family interference than male employees (XM = 13.77, XF = 16.85) and difference is 

significant with t = 1.753, p < 0.1. 

Work-life Strain 

Descriptive of work-life strain, shows that female employees experience more work-life stain in case of flexitime (XM 

= 20.30, XF = 21.22) and part-time work (XM = 14.94, XF = 15.90), in comparison of male employees. However, in 
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both cases difference is not statistically significant. It is to notice that male and female employees utilizing any flexible 

work option, experience less strain than the standard work option.  

Work-life enrichment 

Descriptive statistics and t-test results for work-life integration are given in the table.  Data shows that female 

employees experience more enrichment than male employees while utilizing a flexible work option. Difference was 

significant for the flexitime work option (XM = 14.42, XF = 15.78), with t = -2.58, p < 0.05.  

Table 2:  Descriptive - Work-life Integration 

      FIW WIF WFS WFE 

    N Mean Std. 
Deviation Mean Std. 

Deviation Mean Std. 
Deviation Mean Std. 

Deviation 
Standard 
work 
options 

Male 108 14.94 4.30 19.07 4.38 28.39 6.07 12.40 2.12 

Female 48 15.50 5.14 19.08 4.23 28.77 7.02 12.70 2.42 

Flexitime Male 100 13.41 5.59 17.35 5.93 20.30 3.79 14.42 2.88 
Female 37 15.32 6.43 20.35 4.92 21.22 4.10 15.78 2.29 

Flexi-
place 

Male 63 11.87 5.33 17.17 4.20 16.08 3.45 15.92 2.64 
Female 34 14.82 6.13 17.09 3.92 16.18 2.63 16.20 2.69 

Part-time 
& Job 
sharing 

Male 35 11.91 5.15 13.77 5.81 14.94 4.08 15.71 2.58 

Female 21 12.43 4.62 16.86 7.25 15.90 3.99 16.04 2.69 

 Source: Author’s Computation           
 

 

Table 3:  t-test - Work-life Integration (Gender)  

  FIW WIF WFS WFE 
  t sig.  t sig.  t sig.  t sig.  
Standard 
work option -0.65 0.52 -0.01 0.99 -0.35 0.73 -0.78 0.44 

Flexitime -1.71 0.09 -2.75 0.01 -1.23 0.22 -2.58 0.01 

Flexi-place -2.47 0.02 0.10 0.92 -0.14 0.89 -0.50 0.62 

Part-time & 
Job sharing -0.38 0.71 -1.75 0.09 -0.86 0.39 -0.46 0.65 

 Source: Author’s Computation          
 

DISCUSSION  

Gender is one of the important factors regarding policymaking. It is argued that there should not be discrimination 

based on gender.  But in the case of work-life integration, gender is the most important factor (Pedulla & Thébaud, 
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2015). Because of the different nature of household responsibilities and social boundaries, males and females require 

different flexibilities to facilitate their obligations (Chung & van der Lippe, 2018). Results show that females 

experience more family-to-work interference in every work arrangement, which justifies that females have more 

household responsibilities and in working from home, females experience significantly more interferences (Kurowska, 

2018). Similarly, females experience the work to family interference more than males. Employees using flexible work 

arrangements experience less strain than the employees utilizing standard work options that mean the FWAs help 

employees to manage their work and life in better ways (Burnett et al., 2010a; Toffoletti & Starr, 2016). In the 

integration of work-life, FWAs plays important role in work-life enrichment. Employees utilizing the FWAs 

experience more enrichment. The flexible work arrangements support female employees more than male employees 

in terms of enrichment, as primarily the FWAs help in household obligations (Burnett et al., 2010b; Lott & Chung, 

2016; Van der Lippe et al., 2018). Overall, the FWAs are useful for both male and female employees, however, the 

effect of different FWAs may different on interference, strain, and enrichment for male and female employees. The 

research emphasis that FWAs should be available for both gendered employees equally and freedom must be given to 

choosing according to their requirements.  

CONCLUSION AND SUGGESTIONS 

Results show that in work-life integration, FWAs play a significant role. In each case the employee experience less 

strain and higher enrichment in comparison to standard work arrangements. Female employees experience 

significantly less interference and strain in the case of flexitime and part-time work options and justify the need for 

flexibility of females due to more contribution in household activities. The results of the study are useful in developing 

strategies for work-life. Managers can use the results in developing different work arrangements that enable both male 

and female employees to use and enrich work-life. The study also provides the inputs for future researches. Further 

studies can be executed to investigate more insights into work-life integration in the association of performance, 

organizational and personal factors, etc. The industry-specific variable can affect the availability and usage of FWAs. 

Further researches are required for such cases.  
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Computer aided tool for Early Detection of Alzheimer’s 
Disease 

Salma Alhinai , Alaa Alsheikheh, Marfa Azhari 

Abstract 
Over recent years, medical imaging research has increased to its zenith that employs principles of engineering 
utilizing Artificial Intelligence techniques and image computing techniques to medical modalities to yield efficient 
healthcare solutions. Alzheimer’s disease (AD) is a devastating condition that leads to significant memory loss due 
to neurodegeneration. Early identification of such conditions is significant to reduce the disease progression which 
subsequently improves the life of patients. MRI scan has been the best modality to visually diagnose the brain tissue 
state. Visual inspection by the radiologists has its limitations to accurately detect the amount of cell death happened. 
Moreover, such a volumetric analysis is of great importance to identify the progression rate of neurodegeneration of 
brain tissues over a period of time. Hence an automated system that provides a volume of neuronal death of 
individual brain tissues from MRI scan images helps to reduce time and effort of radiologists to diagnose the disease 
progression. This research aimed to develop such a system to accurately measure the pixel volume of brain tissues. 
The methodology included the image pre-processing steps followed by segmentation of brain tissues into Gray 
matter, White matter and Cerebrospinal fluid. The outcome of research is an application that automatically segments 
the brain tissues and obtain the pixel volume which has been successfully developed using digital image computing 
and unsupervised machine learning under Artificial Intelligence algorithms. The application helps the radiologists to 
input the MRI brain images and get the volume of each tissue from the inputted MRI DICOM brain images. 

Keywords: Artificial Intelligence, MRI DICOM, Alzheimer’s disease, image pre-processing, brain tissues. 

Introduction  
Artificial intelligence refers to systems or devices that simulate human intelligence to perform tasks. It is related to 
the ability to think highly of data analysis and aims to enhance human contributions, which makes it of great value. 
Artificial intelligence has entered the medical field as it is considered the new concept of diagnosis and treatment of 
diseases in a smart way according to the highest standards of technology. So, in our project, we want to combine 
artificial intelligence with one of the brain diseases called Alzheimer’s. Neurodegenerative diseases such as 
Alzheimer’s disease are characterized by loss of neurons in the brain which results in a progressive decline in 
memory (Subash et al., 2014). Alzheimer's. harms the human brain and the brain is considered as one of the most 
important and complex organs in the universe, the brain comprises of tissues namely Gray Matter, White Matter, 
and Cerebrospinal, People who suffer from this disease have atrophy or shrinkage in the brain as a result of the loss 
of these three tissues. Also, they are suffering from this disease experience a significant memory loss due to 
neuronal death. Even though there is no drug available to completely eradicate the disease, early detection of the 
disorder is very crucial. Accurate and automatic prediction of brain tissue volume from image scans is quite 
challenging. This research aims at developing software that quantifies the brain tissues automatically from MRI T1-
weighted axial images to know how much tissue volume reduction has happened over a period of time. Visual 
inspection by the radiologists is a tedious and unreliable task to comprehend the severity of neuronal death. Hence 
automatic atrophy measurement of brain tissues would be useful for the physicians. Moreover, the availability of a 
system is advantageous for them where the doctors can input own dataset, and they can also comparative analysis of 
the volume of the tissues. 
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Literature Review 
Somasundaram and Kalaiselvi (2011) talks about magnetic resonance imaging (MRI) and specifically about ways to 
remove non-brain areas that appear in the images of brain MRI such as the scalp, fat, and skull. The importance of 
these methods in the medical field is to increase the speed of identification of the disease and medical diagnosis of 
the patient, especially in diseases spread in the brain such as Alzheimer's and Dementia and other ailments. The 
method proposed by this article to extract the brain part of the MRI centred in two steps, the first step feature 
extraction which is to determine the brain area and boundaries in the MRI scan e second step the segmentation 
which is fragmented the MRI scan to extract the brain. This method has been applied to mad cow disease and its 
results have shown that it is a successful method because the brain has been extracted from MRI successfully, also 
been some other tests that have been extracted half of the brain because of the cerebral tissue in the state of the brain 
from growing and here we can say that this is a case of Alzheimer's disease. With this evidence we can say that the 
method is successful compared to other methods, this can be applied in an automatic system that processing the MRI 
images. The authors have written this article by applying their method through datasets obtained that compilation of 
a different source s Internet Brain Segmentation Repository (IBSR). 

Nilakant et al. (2017) discusses a survey of advanced methods for segmentation the MRI image of the brain. This 
paper examines the complexities in the division algorithm and furthermore the difficulties in the division the brain 
MRI images. The division segmentation an analysis of the current literature that has additionally been talked about. 
The authors describe two types of segmentation methods: basic segmentation methods and advanced segmentation 
methods, and the methods divide into many types such as manual segmentation, thresholding, neural network 
methods and so on. Also, it points out the main use for each method and the segmentation region. This paper 
includes some segmentation algorithms as well such as Fuzzy C-Means, Hybrid Clustering, and Artificial 
Intelligence and the use of each one. The research concludes with each segmentation method has advantages and 
disadvantages and still, there is no algorithm that segment all brain part in the MRI images. In my opinion, what 
makes the article successful is that the authors have described all the segmentation methods in detail with defining 
its merits and demerits which make it a good reference for each researcher. 

Lakshmi (2015) identified the image segmentations that offer volumetric quantification of cortical atrophy and 
consequently assist in the detection of many diseases such as Alzheimer’s, schizophrenia and hydrocephalus. This 
paper deals with the comparison of segmentations outcomes by using /applying the k-means algorithm after skull 
erosion and by using BET (brain extraction tool). Also, this paper provides analysed the MRI brain image like T1-
weighted, T2-weighted, Axial and coronal. Using denoising techniques, morphological operations & then find 
connected component labelling to implement non-brain part removal. Then applied the k-means clustering algorithm 
by using the brain extraction tool and manual method. The brain extraction tool is applied to take off the skull from 
an image. It comes from FSL’s toolkit (external program). There are two kinds of methods for segmentation that 
have been discussed in this paper. First one includes the skull stripping by using BET and then applied k-means 
clustering algorithm, the second method is by removing noises of MRI by using wavelet denoising and then using 
morphological operations such as erosion and dilation to stripping the skull. This research found out that k means is 
the best algorithm, and it is faster than hierarchical clustering, but sometimes it does not work completely with non-
globular clusters. 

Methods 
 

We developed a software that begins by scanning the MRI brain images followed by image pre-processing including 
image de-noising and skull/dura removal. The latter can be achieved by applying digital image computing 
techniques. The subsequent step involves segmenting the brain into three tissues utilizing Artificial Intelligence 
techniques based on the machine by using K-mean clustering algorithm learning. Finally, the volume of segmented 
tissues is measured, and this measure will help the doctors to the comparative analysis of the MRI brain of the 
patients. Our project will help the neurologist and radiologist doctors very much because sometimes the doctors 
cannot do a comparative analysis of the MRI effectively because of the slight change that happened so they will find 
some deficit to analysis and here comes the role of our project in solving this problem.   
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Results 
 
An early identification of such disease is significant to reduce the disease progression which subsequently improves 
the lives of patients, and to understand this disease further, we have conducted an interview with a psychologist at 
the Sultan Qaboos University hospital and then we made and developed an automated system that provides a volume 
brain tissues of individual brain from MRI scan images which will help to reduce time and effort of doctors to 
diagnose the disease progression visually. The research involved preprocessing and segmentation. Preprocessing 
removes the brain skull.  Skull stripped image segmentation is done into 3 tissues namely gray matter, white matter 
and cerebrospinal fluid. Finally, the volume of each tissue is calculated. 

The proposed flowchart showing the used methods and result : 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Find the Brain Tissues Flowchart 
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Discussion 

 

 

Figure 2: MRI processing steps 

In the above window, we have use the Matlab program to do some segementation on  brain MRI  to generate the 
brain tissue and their volume (white matter, gray matter and cerebrospinal fluid) with the help of  K-mean clustering 
algorithm. 

[Figure 1] is shown an MRI scanning image for Alzheimer's patients. First step is removing the non-brain portion 
because the outer covering is not a tissue, for that we convert the image to grayscale [Figure2] then into binary 
[Figure 3] because we want to apply Erosion which can be applied only on the binary image and some space will be 
created while removing the non-brain portion, so we apply an appropriate structure element, and we define the size 
and the shape to probe the input image [Figure 4] is showing the eroded image. From the eroded image, we label the 
connected component and extract the largest connected component which is the brain [Figure 5] then we apply 
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Dilation to expand the image pixels by adding pixels to the boundaries of the brain image by using the same 
structure element that used in erosion [Figure 6]. After that, we fill the holes in the dilated image [Figure 7] and map 
it with the grayscale image to get the skull stripped brain [Figure 8].after those steps we start the K- mean clustering 
algorithm first step in this algorithm is to choose the centroid randomly then initialize the white matter, gray matter 
and cerebrospinal fluid matrixes after that, we start the loop to find which cluster it belongs to witch matrix then its 
will find the minimum value and new cluster centroid so the loop will check if the new centroid is equal to the old 
centroid until the centroid is finished after that the (white matter, gray matter and cerebrospinal fluid) [Figure10] 
[Figure 11] [Figure12], will display with their volume and we have used the histogram to clarify this more clearly 
[Figure 9]. And the volume of the segmented tissues is shown in the figure 3 below. 

 

 

Figure 3: volume of the segmented tissues  

Also, we build and develop a GUI in the MATLAB that shows the whole steps but, in the future, for doctors, it will 
just require to show three buttons which are input the image, the skull stripped image and the brain tissues with the 
measured volume. Here, we can input any brain MRI from the computer and go through the whole steps and get the 
volume of the three tissues. 

 

 

Figure 4: MRI processing steps with GUI 
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Conclusion 
Throughout the period of work in the project, we get a lot of experience and knowledge. The most important 
experience we get is that we learned more about medical imaging, artificial intelligence techniques, and image 
computing techniques through reading and gathering the information from some research, books, articles and 
searching some websites. This project develops our capability in researching and grow with great knowledge in 
using MATLAB for image processing and applying a k-means clustering algorithm to segment the brain into three 
tissues. Moreover, we learned how to build a GUI (Graphic User Interface) in MATLAB to show our output and 
connect it with the database. On other hand, we struggled many times until we get the results because it was the first 
time for us to deal with image processing and artificial intelligence techniques but with the help of the online 
courses we took and the articles and books we read, all that make the understanding of the processing steps easier to 
learn and accomplish ours project. 

This project will have a significant importance in the healthcare sector as it will help doctors to detect the brain loss 
easily for Alzheimer’s patients from the application that we developed which will quantifies the brain tissues 
automatically from magnetic resonance imaging (MRI) images to know how much of volume reduction has 
happened over a period of time. Also, as this software will assist in reduce the time and efforts for radiologists in the 
hospitals of Sultanate of Oman.  
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Smart fire extinguishing device 
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ABSTRACT 
 
Fires is one of the most important issues leaves disastrous effects across the globe and fires crisis reaches a level that 
may lead to the loss of human life. So, the correct handling of fires is gaining a significant prominence. Mostly, At 
the present time there are many devices available that deal with fires. The biggest impediment of these devices system 
is the false and inaccurate fire alarms and delay in extinguishing the fire. Hence, in this project, is design an automatic 
smart fire extinguishing system, which ensures diverse service. In the system, the different type of sensor devices is 
used to detects the location of the actual fire without paying attention to the sources of smoke without fire. As per the 
fire sensor results, Signals are sent about the location of the fire to the Arduino and the signals are used for These 
signals are used to direct the extinguishing material towards the source of the fire directly, set an audible and visual 
alarm, and absorbing harmful gases 
 
INTRODUCTION 
 
The inexpensive smart fire extinguishing device technology is of wide importance for both domestic and industrial 
applications. As it was noted that other fire devices have deficiencies in giving the required results.Recently, fires 
have become inevitable and are increasing. The prices of extinguishing materials are expensive, and the losses 
caused by fires are very costly and dire. There are several fire alarms devices, but these devices contain many 
defects. Regular alarms often issue false notifications, so alarms are often not integrated into firefighting devices. 
Considering that most alarms are sensitive to smoke, and we in an Arab country use smoke as an aromatic source, 
and in other countries smoke is produced by smoking. Therefore, an alarm and extinguishing device was designed 
that detects the real fire from the false fire, tracks the source of the fire location and extinguishes it from its source 
(Extinguishing materials are not sprayed randomly), opens windows and exits automatically, draws smoke and emits 
fresh air, and emits an alarm sound and light to alert all people, including people with special needs. Any of the 
mentioned features can be excluded according to the requirements of the environment. 
 
Detailed Description of Proposed Solution 
 
The continued increase in the outbreak of fires is a clear indication of the failure of other devices to reduce fire 
accidents and detect fires. In fact, all the faults of each fire detector are clearly mentioned by simply searching for 
defects in the search engines or asking the seller when buying, so the seller will mention the features and defects of 
each detector type, but most of the detectors have many failures, so this device was designed to fill that gap in the 
detection of fires. Most of the detectors share the problem of false alarms as well as the problem of late detection of 
fire. In this project, these defects were converted into advantages. In this device, the fire is detected early, and it is 
extinguished from the sources of its outbreak, as the smoke is absorbed during an actual fire outbreak and an alarm 
sound is issued to warn all those present that there is fire. 
The YG1006 flame sensor is a thermal sensor that detects infrared rays of frequencies from 760 to 1100 nm from 
100 cm with an inclination of up to 60 degrees. A flame sensor with digital output type was used to detect the 
presence of the infrared spectrum. The principle of the flame sensor works by using a silicon phototransistor NPN 
junction coated with black epoxy to sense the infrared waves. The YG1006 flame sensor is adjustable for its sensing 
range and sensitivity. It operates at a voltage of 3.3 to 5 volts, has a light weight of 0.01 kg, and has a length of 3.2 
cm x 1.4 cm. 
The MQ2 Smoke / Gas Sensor is an Ionization sensor that detects smoke / gas of the fire. The Sensor sense the 
Molecules of the smoke / gas, the sensor power is about from 200 to 10000 ppm. The principle of the Smoke / Gas 
Sensor works by using a tin dioxide with Aluminum Oxide to sense the Oxygen density. The device works by 
attracting oxygen molecules to the electrons in tin dioxide when heat the device and prepare it, thus the oxygen 
impedes the flow of electric current. When the outbreak of fire, the oxygen decreases in the surface, the smoke 
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density, and gases increase, so the current obstruction (resistance to current) decreases, and the device works. The 
device detects gases such as carbon dioxide, carbon monoxide, propane gas, methane, smoke, hydrogen, alcohol, 
and liquefied petroleum gas. It operates at a voltage of 5 volts, the sensor resistance ranges from 10 to 60K and 
works in temperatures from 20 to 50 degrees Celsius. 
The flame and smoke sensor are connected to the UNO Arduino board, which is a board that contains 
microcontrollers (ATmega328) that are programmed to use them to perform operations that serve the human being. 
The UNO Arduino board contains 16 pins, 6 inputs and 6 outputs. It works at a voltage of 5 flutes, it contains flash 
memory with a capacity of 32 KB. The device detects the low currents exposed in this project and sends orders to 
operate the Absorber fan circuits, the fire extinguishing tube, and the buzzer. In this project, the 11th pin works as 
the input pin and the 12th pin as the output pin. 
 
The smoke sensor is also linked to the UNO Arduino board which have a microcontroller (ATmega328) board in the 
center . The ATmega328-PU microcontroller is an integrated circuit containing 28 pins, 8 pins of port B, 8 pins of 
port D, 7 pins of port C, pin 7 is the VCC, pin 8 and 22 is the ground, pin20 is AVCC and pin 21 is the AREF. The 
speed of this controller reaches 20MHz. The controller in this project works to control the direction of the device, as 
it is programmed to go to the direction of the temperature sensor with the lowest resistance to know the direction of 
the fire, where the controller gives orders to the servo motor to move the device towards the sensor with the lowest 
resistance. The atmega328-pu programmable integrated circuit operates at a voltage of 1.8 to 5.5 volts, has a RAM 
Size 2 kB. The IC has a length of 34.79mm, width 7.49 mm and Height 4.06mm. 
The Arduino gives orders to the servo motor to move towards the source of the fire. The servo motor is connected to 
the Arduino via the PMW pin. This servo motor is considered an electromechanical object that does not rotate 
continuously but rather moves from direction to direction according to the orders of the Arduino. The number of 
motor movements can be controlled in each time by programming the Arduino. The servo motor operates at a 
voltage of 4.8 to 6 volts, has a weight of 14.7 g. 
Using a Arduino to control window opening and exits. 
 
Detailed Work Description 
 
A smoke sensor was attached to the UNO Arduino board at pins (9,10,11,12), and the Arduino was programmed and 
configured to transmit a data rate of (6,900) bits per second(bPs). The Servo.h library is included to control the 
movement of the servo motor towards the lower resistance smoke sensor. The data is sent in four 
batches(statements), between each batch and the last 10 seconds of delay at 5 VCC voltage. 
 
The flame sensor was connected to the UNO Arduino board in pin 11, and the UNO Arduino was programmed and 
configured to send a data rate of (6,900) bits per second(bPs). 
 
The MQ2 Smoke/Gas Sensor must be heated before starting the operation at 5 volts to prepare it to receive oxygen 
and sense tin dioxide for gases and smoke, making sure not to touch the sensor during operation due to the amount 
of heat of the heating coil during its operation. 
Initializing the Potentiometer in the smoke detector circuit and adjust it in proportion to the sensitivity of the natural 
gases in the place. 
Using a uno Arduino board to control window opening and exits. 
 
Methods 
 
This device aims to give notification of an actual fire while tracking the source of fire and extinguishing the fire by 
pointing the water pump device towards the source of the fire. The sensor part of this project includes two types of 
sensors, which are a MQ2 Smoke/Gas sensor and a YG1006 flame sensor. The sensor results are sent signals to the 
UNO Arduino board. 
 
Four flame sensors were placed in four different coordinates. Arduino Uno board is programmed in a way so that 
make the device of the water pump rotate towards the place that have more of Infrared waves which detected by the 
flame sensors. On the Arduino board, the water pump was programmed to move by the servo motor in eight 
directions. 
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Figure 1 locations of the four flame sensors 

The figure 1 shows the locations of the four flame sensors and the readout locations that the Arduino board takes to 
point the motor towards the flame source of the motor. 
When a flame senses a fire at a single flame sensor, the programmed servo motor directs the water pump towards the 
location of the flame sensor that sensed the fire, but if the flame is detected at two different sensors, the programmed 
servo motor directs the water pump in the direction between the two sensors. 
 
When the fire is detected, the Arduino board sends messages to the visual and audio alarm devices, and here the 
buzzer alarm was used as a audio alarm and the LED as a visual alarm device. 
 
When fire is detected, the Arduino board sends messages to activate the harmful smoke absorber by a 12-volt fan 
with activated carbon drying agent that removes the toxic smoke that obstructs vision. 
 
The following absorption law is used to measure the percentage of adsorption of active carbon drying agent for 
gases:  
 
Adsorption percentage = 𝐶𝐶𝐶𝐶0 − 𝐶𝐶𝐶𝐶20

𝐶𝐶𝐶𝐶0
 × 100% 

 
Where CO0 is the initial concentration of the gases, and CO20 is the concentration of the gases after 20 minutes 
(Wang,2017). 
 
Results 
 
After performing the experiments on the device, the following results were obtained: 
 

1) Results of the study of the movement of the fire pump by the servo motor towards the fire. 
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In the beginning, a source of fire was placed in place 1 as the figure 2 to study the servo motor rotation  
behavior, the studies are taken according to the table 1.

 
Figure 2 fire placed 

Table 1 Results of the study of the movement of the servo motor towards the fire 

 
 

2) To increase the absorption rate in the device, the activated carbon was attached to a fan that operates on the 
reverse mode. The relationship of the absorption ratio to the fan speed is a direct relationship. Figure 3 
represents the relationship between the propeller velocity in the x-axis and the density of the active carbon 
material in the x-axis, and the slope represents the absorption ratio. 

 

 
Figure 3 the absorption ratio 

Discussion 
 
When a fire breaks out, smoke and infrared rays are produced. the smoke and flame sensor detects the fire produce 
and sends signals to the Arduino board. The Arduino locating the coordinates of the fire and sends output signals to 
move the servo motor, which carries the water pump towards the source of the fire, at the same time the fan and the 
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active carbon absorbs the harmful smoke and purifies the air. Taking into account that the fire department will not 
work unless the fire gases in addition to the infrared rays are detected. 
 
Conclusion 
 
The application of the smart extinguishing device is used in order to decrease the human intervention and time to 
complete the process of extinguish the fire. We also discussed fire damage and the failure of other fire devices to 
satisfy the aspirations of users of devices for alarm and fire extinguishing. We have also detailed the importance of 
the smart fire extinguishing device in enhancing the features of fire extinguishers and reducing defects. 
. 
Limitations 
 

• Ceiling fires are not covered by the project 
• The device does not work as well as it does in the exposed locations 
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Abstract 
Acquiring knowledge and learning has become much simpler than it was previously, as many educational platforms 
are available to support self-learning. With the advent of mobile technologies and the popularity that the application 
based on this are getting, it has been comprehended that the learners of all the ages are more enthusiastic about learning 
from such applications. These mobile applications or rather mobile learning platforms support the learners more due 
to their flexible, portable and easy connectivity features. The literature evidences support the idea of mobile learning 
being used for facilitating English learning. However, some of these platforms are comprehensive and untidy, which 
may lead to difficulty in obtaining courses specialized in the topic that the user is searching for. This application aims 
to provide a good opportunity for all age groups to learn English easily. The Communique application would support 
individuals who are interested in learning the English language in particular, as it will be easy for them to get courses 
for their level in English. The application contains a list of levels through which the user can easily access the courses 
appropriate to their level. This application was created for the Android system currently and may be provided later in 
other systems. The technology used to implement this mobile learning platform is Java for the frontend and Firebase 
for storing the data as the backend. The key benefits of this application can be summed as follows: the development 
of the learner’s cognitive ability, the learning in both formal and informal environment, the learner’s independence 
and self-reliance, promotion of personalized learning environment. However, the mobile learning platforms should be 
designed, planned and implemented with cautiousness, conferring to learners’ needs to provide an authentic learning 
platform. 
 
Keywords: Student communication, Mobile Application, English learning, self-regulated learning, Mobile learning 
platforms. 

Introduction: 
Many people face weakness in the English language and very much hope to learn the language at an ideal time. Now 
it will become easy to learn English at any time and place, due to the spread of mobile applications, which play an 
effective role in solving most transactions and managing daily life. Where the main goal of this application is to 
provide a good opportunity for lovers of learning English and to learn it very easily at home and without spending 
any. The user will also be able to obtain a free certificate as soon as he completes his course, and this is a great 
opportunity for all age groups, as the application contains some Arabic translations to facilitate the understanding of 
the users. There are many free interactive mobile applications to learn English language and few of them are quite 
useful for improving grammar and vocabulary. Comparative studies of four such tools were done in an scholarly 
published article and reflections were provided. (Naidu et al., 2020) The difference between Massive Open Online 
Resources (MOOC) and Open Educational Resources (OER) is that most of the OERs are free to access and doesn’t 
require subscriptions. Some of the MOOC being offered by premiere institutions requires subscription for 
certifications. (Al Badai et al., 2017)(Al Raisia et al., 2020) Flipped Classroom model requires a different framework 
to be implemented to introduce any tools and techniques after feasibility study based on student accountability. 
(Agarwal et al., 2019) Even for the language learning, the modification in the existing framework to suit the 
requirement as per module learning outcomes is needed. 
 
Methodology: 
The authors of this research paper have used mixed approach of quantitative and qualitative research methodologies. 
Online questionnaires are used to quantify the research statistics and frame the objectives of the research.  The review 
of the research articles, journals to find the research gaps were used. 
 
Literature Review 
Open edX platform 
This is a Harvard University and Massachusetts Institute of Technology (MIT) open source learning platform that has 
grown to become one of the world's largest educational platforms. The primary goal of this platform's development 
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was to meet the educational design needs of a wide range of institutions. It includes useful resources for students to 
help them comprehend and acquire more effectively. Even though the courses are open, you will have to pay for a 
certificate, which can cost anywhere from $50 to $300 depending on the course (Raccoongang 2020). 
I believe that if the certificates are available for free, the platform will turn out to be tremendously popular, as many 
scholars will stopover the platform under the impression that it is free, only to be disappointed when they discover 
that the martyrdom is not. 
 
Udemy platform 
Udemy is a popular online learning platform for adults and professionals. It was founded in May 2010 by Erin Paley, 
Jagan Bayani, and Oktay Caglar. In 2020, there will be over 35 million students on this platform, as well as 57,000 
educators. 
One of the first benefits of this platform is that it distributes a portion of the tuition fees revenue. Instructors can 
acquire 100 percent of the teaching fee for fresh users and 50 percent for prevailing users when they set the prices for 
their courses afterward. Second, their technology and support are dependable. 
This platform offers open sustenance 24 hours a day for seven days a week. In spite of these advantages, there are 
some disadvantages to using this platform. For starters, they have a forgiving return policy. I believe that this difficulty 
can be solved by shortening the guarantee period to no longer than the end of any teaching session. The guarantee 
period can last anywhere from 3 to 8 days. 
 
Alison platform 
Alison is a for-profit community institution that encourages all scholars to research whatever they want, making it one 
of the most significant and useful instructive platforms. It was created as both a site and a mobile app at the same time. 
This allows students to learn and use the platform in the most comfortable and appropriate manner possible. In addition 
to the free courses, the ALISON platform is distinguished by its simplicity of use and the quality of its content. Despite 
these benefits, there are some disadvantages, including the cost of credentials and diplomas, as well as the cost of 
paying to remove advertisements that may obstruct education and might not be operational for iOS users (bitdegree 
2020). 
I believe that mounting this platform and making it accessible to all users, comprising iOS users, as well as making it 
meek and free of promotional advertisements, is a virtuous indication that will increase interest, particularly among 
students with limited financial resources, by providing free certificates to this group of students. 
 
MOOC Integration into Secondary School Courses 
This editorial targets to combine MOOCs with school courses in a self-study format. It compares students who only 
use MOOCs to learn and students who use MOOCs in combination with weekly educational programs. The MOOC 
students who depended on the results were awe-inspiring.  
Teachers gave decent grades to students who just watched educational videos. In terms of the mixed bag, Students in 
mode showed a strong desire to learn, but their grades were lower than those in other groups that of the MOOC 
participants. According to this article, this might be owing to MOOC scholars receiving exercise on by what means to 
crack MOOC competitions, giving them a robust incentive to success, despite mixed-mode scholars having additional 
experience but no preparation in MOOC competitions. This editorial offered the proportion of scholars from all classes 
who viewed the training excerpts, and the results were as follows: 
 

Figure 1: An example of comparisons (< online. Available from 
https://www.researchgate.net/publication/279039322_MOOC_Integration_into_Secondary_Sch
ool_Courses) 
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With a small difference of around two students, the maximum proportion of opinions were in indulgence of MOOC 
students and the lowermost proportion was in approval of mixed-mode scholars(Najafi, Evans, and Federico 2014). 
 
Goal Setting and MOOC Completion: A Study on the Role of Self-Regulated Learning in Student Performance 
in Massive Open Online Courses 
This article discussed in what way MOOCs became famous on the Internet in the last few years. In 2008, MOOCs 
made course material more accessible to learners all over the world. In addition, more than 800 universities submitted 
more than 9,400 MOOCs in 2017. The United States was the country with the greatest rise in the number of institutions 
offering MOOCs, with a percentage of 2.6 percent in 2012 and 13.6 percent in 2015. Coursera and EdX were the most 
well-known websites at the time. 
This article also includes an overview of the hypotheses that have been suggested to determine whether or not these 
online channels are accurate. Although one researcher said that it is up to the scholar, some studies have revealed that 
scholars who intended to thorough the courses in a small amount of period, irrespective of whether they were searching 
and testing MOOCs, completed them in a short amount of time. Additionally, places that offered certificates upon 
course completion were the utmost encouraging for scholars to finish the course. The number of participants who 
accomplished the courses, as well as their usual age and gender, were also included in this report, in the form of a 
table: 

 

The participants' ages stretched from 19 to 84 years old at the time of the study, and the number of females was around 
twice as high as the percentage of males (68.4 percent). People who did not answer the gender question had a rate of 
2.2 percent. This article discussed the role of SRL in student learning as well as SRL techniques that help students 
stay motivated when taking MOOCs. This article covered a variety of techniques, including allotting learning time, 
designing a learning timetable, confirming timely obtainability, and more. She's also created several evaluations and 
opinion polls to find the actual incentive that students can use to finish MOOCs (Handoko et al. 2019). 
 
Integrating MOOCs in traditionally taught courses: achieving learning outcomes with blended learning 

Figure 2: Respondents’ Demographic Information  

Figure 3: Table of the participants  
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The aim of this article is to clarify the advantages of combining MOOCs with traditional classroom instruction, as 
well as to identify potential roadblocks to effective implementation. Teachers have been working hard to incorporate 
these training courses into their teaching methods since they first appeared online. Most teachers today are attempting 
to build an integrated learning atmosphere in their classrooms. Between 2010 and 2014, MOOCs were also designated 
as an emerging subject. This article has collected information through a variety of data collection methods. Working 
on qualitative papers was one of these approaches. The following is how these documents work: Students will be 
asked to keep an instructional journal as they progress through the MOOC. The primary aim of this journal is to collect 
a variety of ideas that will aid in explaining the MOOC learning experience. Students are also given a number of open-
ended questions on which to base their journal entries. When the results of a group of students were reported and 
audited, the following was discovered:                                         
The findings showed that after the first year of introducing this form of teaching, the number of students who preferred 
MOOC increased significantly. In the second year, the situation reversed, with the percentage dropping to about 15%. 
In addition, for the third year in a row, the number of students dropped to 83. The proportion of females was generally 
lower than that of males, which may be since the number of male (Brali and Divjak 2018). 
 
Massive Open Online Learning (MOOC) Benefits and Challenges: A Case Study in Jordanian Context 
The article tries to describe the term "Mega Open Online Education" (MOOC), as this kind of education is still 
relatively novel in the realm of expertise and is appealing to scholars because it is a stress-free, inexpensive, and usable 
technique at all times. 
The article also attempted to clarify the significance of an exhaustive assimilation of MOOCs in education, based on 
the direct impact that the results of the study and questionnaires on which this article was based. First, Jerash 
University integrated MOOC into their educational program, but it faces some challenges, such as insufficient 
facilities, English language proficiency, and PC expertise. Additionally, there is a minor gap between gender and 
educational level, which makes using MOOCs difficult for faculty. Female professors, for example, face significantly 
more challenges than male professors. Third, while teachers are becoming more aware of the benefits of blended 
learning and the use of MOOCs in education, as well as the role of technology in learning, gender issues remain. 
Because of the previous results, the following suggestions were made in this article: First, there's the work of delivering 
a survey to a wide number of people. Second, focus on compiling a comparison analysis of MOOC use in developed 
countries. Qusay's experimental approach to determining the efficacy of MOOCs in certain educational institutions is 
the third. Fourth, several Jordanian universities use faculty members for online research (MOOC). Fifth, several 
educational institutions are using MOOCs as an educational method (Aljaraideh 2019). 

Problem definition 
This application is expected to solve a variety of issues that people intending to learn English may encounter. First, 
many individuals have trouble giving payment for Internet based platforms because they must pay before in order to 
view the courses, and these amounts can be substantial for those in financial distress. 
There are numerous platforms for learning English, but some of these platforms have content issues, such as a lack of 
a comprehensive set of courses. Owing to a deficiency of organization and preparation of the content. 
 
The consequences of the problem 
There are several consequences to these issues, the first of which is the user's inability to keep up with the courses. 
Furthermore, not organizing the course levels may cause the user to become distracted. If the courses are in English, 
the user will also have difficulty using the application and understanding them, especially if they are new to them. 
This causes users to be perplexed and unable to comprehend. 
 
Suggesting solutions 
To address all of such problems, the best approach is to offer an application with some Arabic-translated words as 
well as Arabic-translated courses so that the user can apprehend both the application's operating process and the 
academic material. Additionally, having an app with integrated content that provides a range of courses for all levels 
can benefit users and minimize distraction.  
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Data collection 
 
Questionnaire 
A questionnaire is a series of queries that are given to a group of individuals and then assembled together to generate 
a set of beliefs and responses. Since the aim of this method is to elicit as much information from the respondent as 
possible. In addition, the questionnaire contains a mix of closed and open questions. It's also the best data collection 
tool because it's easy, convenient, and inexpensive.  
 
Data Analysis: 
Data analysis is the method of investigating and displaying data in order to obtain info beneficial for making 
professional decisions. Data is collected from a number of sources, including questionnaires, interviews, and other 
methods. Here is a some of the questions I gathered through a questionnaire to determine people's impressions of the 
Mobile App to Improve English that I am developing: 

                              Figure 4: Outcome of the study about English course 
The respondent's opinion on the language he believes he needs to learn is represented by this graph. 
If you look at the graph, you'll find that English was chosen by 75% of the respondents, showing that teaching and 
learning English was very significant to them. This is a decent percentage for a job application because these 
individuals are able to help you learn English. With 22.50 percent of the vote, the Arabic language alternative came 
in second. The Italian language option received 2.50 percent of the vote, which is a very small amount, but the French 
language option received 0 percent of the vote, meaning that no one wanted it. The above result clearly shows that a 
significant amount of individuals need to learn English. Since they will find this application beneficial and eloquent, 
and it will enable them to learn and improve the language in a simple and cost-effective manner. 
 

                                       Figure 5: result of survey about English course 
The opinion of the respondents on the support for developing an app for learning English is depicted in this graph. 
According to the graph, the majority of respondents (approximately 40%) answered "strongly agree," which is 
encouraging for those who are eager to back the development of an English language learning app. Following that, 
the "Agree" option comes in second, with a percentage of about 32.50 percent, which is very close to the "Strongly 
Agree" option. 
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When we guise at the refusal rate, we can see that it is lower than the acceptance rate in general, with about 27.50 
percent of respondents choosing "disagree," meaning that they do not agree to build and accept an application for 
learning English. 
As can be seen from the results above, a significant number of individuals prefer to endorse this application and think 
it is a good idea. Furthermore, only about a third of the population disagrees. As with the test of mixing conventional 
learning with online lessons, where one group of students declined to participate while another saw it as highly 
necessary and received high grades as a result, this result is identical. 
 
Open ended question 
Which features in your opinion are essential to be existing in all mobile applications? 
The open ended question signifies the respondent's opinion on which functionality he thinks should be included in all 
mobile applications. 
When we examine the responses of the respondents, we can see that they are all linked to two key topics: the role of 
translation in programs and the progress of application speed. As the existence of interpretation is required in some 
programs aimed at teaching people and assisting them in their learning process. Improving the application's speed is 
critical, as some applications are slow, confusing the user and consuming a significant amount of his time. 
In general, it's a good idea to include some useful features in an English language improvement app (such as the 
existence of rendition for some watchwords in the application, as well as refining the application quickness and others). 
It would also aid to resolve several glitches that individuals have while using mobile apps, resulting in a higher 
percentage of learners. 
 
Illustrating the design 
Use case diagram 
Use case diagram is well-defined as the prime method of requirements identification for a innovative (undeveloped) 
system. As through it, we can conclude the collaborations amid the system and the users. 
In the communique app's use case diagram, there are 2 actors: the user and the administrator. If the user previously 
has an account, he can log in, or if he is a new user, he can register for a subscription. He can also  
go to the level selection page and select any of the four levels that he wants to learn. After that, he completes his 
course, takes a test, and receives his certificate. He can also leave a comment about how much he enjoys  
the app. The admin, on the other hand, is the application developer, and he has the ability to change all of these cases 
(pages), update the application, and provide assistance. 

                                             Figure 6: use case diagram 
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Results 
The results of this research work and the deployment of the application will be available once the application becomes 
available for the people to use. The application is still under development. The designs are ready and Java is being 
used for the frontend and Firebase for storing the data as the backend. As the literature review and the data analysis 
has been done in depth to identify the requirements clearly. 

Conclusion  
Finally, we anticipate that this application will help to improve the process of enrolling in courses and learning from 
them in a timely and accurate manner, as well as users' English language skills. There's also a chance that this app will 
grow in the future. By expanding the number of courses and levels available.  
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Abstract  
 
The perception of third-party deliveries has been in the limelight particularly during the countrywide lockdown 
and social distancing restrictions. These services are time-bound, meaning the customers expect the delivery of 
the ordered products in a few hours or maximum the next day. These on-demand services are like quick fixes for 
the retail market and the C to C e-commerce. Mobile applications come to the rescue in such situations. The 
application will help in arranging the pickup of orders and their on-time deliveries. Few reasons for using third 
parties for on-demand deliveries make it tremendously expedient to obtain, process, and deliver the orders from 
the retailer to the customer. Express Delivery is a mobile application for fastest merchandise carriage and will 
emphasis on the requirements of communal members at the present time. Through this application, the customer 
can effortlessly wish what he wishes from foodstuffs to some goods and chattels from the stores that will be 
accessible in the application and which will be adjacent to their localities by enlisting what he desires in the 
purchase box, and then the payment is completed after selecting the payment method, either by disbursing on 
transfer or by giving with a credit card. The customer can specify different delivery addresses as per their 
requirements for their family and friends. The application will be developed using ASP.Net and MS Access. 
Requirements and expectations of the users have been collected using an online survey.  

Introduction  
It's an app that helps people in need get things quicker, particularly those who can't afford to go to stores and get 
what they need. People will benefit from this application because it will meet their necessities and needs while 
still delivering their goods to their doorstep. We will also include some stores and hypermarkets via this 
application. On the one hand, the user will decide what items he needs, the customer can specify the product 
specifications if any, and food articles from any store, and we will fulfil his requirements through the application 
and send it to the individual. Additionally, the user may submit a particular item to another person through the 
application and specify another delivery address. We will go to the individual and collect the package and send it 
to another person after he enters his detail. 

Literature review / Study of existing system 

Talabat Application  
TALABAT is an organisation with divisions in Kuwait, the United Arab Emirates, the Kingdom of Saudi Arabia, 
the Kingdom of Bahrain, the Sultanate of Oman, the State of Qatar, and Jordan that has developed an application 
that connects clients' requests with their favorite cafés through the Internet. This company provides an easy and 
convenient way for clients to interact with their top cafés. The program can be used on a computer, a smartphone, 
or even a notebook. This company receives the client's request and directs it to the eating place with a program 
linked to demands and the café; as a result, you won't have to deal with the issues of giving the request over the 
phone or confirming that the client received the request on time. As per (talabat) 

Amar Application  
It's a job application for an Omani. This application was created in the year 2019. This app puts together a variety 
of retailers, including food, clothes, and skin care, among others, so that customers can place orders and get them 
delivered. This is an online shopping service that can offer customers details such as pricing and shipping costs 
for various items such as clothing, skin care, and foods. This program performs the same functions as my proposed 
application. Users log in to the application, choose the category of objects that attract them, and then pick the 
object that they want. The request is dispatched by the application management after payment is made by credit 
card. According to (www.amarapp.cam, n.d.). 
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Hadaya Application  
It's a gift-giving service that merely vends and sends flowers and cakes. This application only delivers for birthday 
ocassions and it only delivers in the governorate of Muscat. This application was planned and completed in 2017. 
This program also allows users to log in with their email or phone number, and then directs them to a gift group 
that they are interested in. The presents may also be given as a present to any family member or friend. Bank 
Muscat and National Bank of Oman credit cards are approved for payment. 

Tmdone Application  

An app for an Omani business that offers a variety of restaurants and delivers them on time to customers. It is a 
Muscat-based business that was established in 2019 for Omani youth. When you first open the app, you'll see a 
list of restaurants where you can stay and order food. There are also several categories in the, each with its own 
set of rates and hotel standards. This software was created specifically for the distribution of food from restaurants 
to customers. This application was created specifically for visitors to Oman. This program gathers customer or 
consumer location data and recommends nearby restaurants, as well as discussing the selection of foods that the 
restaurant offers. Users must sign up for the app and have an email address, a cell phone number, and a username. 

Problem definition 
Any of the issues that can occur are extremely minor, such as not appropriately tracing the household to supply 
the article to the individual immediately without some difficulty or delay, and the next difficulty is not agreeing 
the trademark of the material or the consistency needed to buy it, so this problem will give us a problem in the 
purchasing of the items, and the buyer will fail to accept purchases.  

To prevent these issues with the house's position, we would ask the consumer to identify the right address and 
give us the house number to help with the distribution process as well as the problem of selecting the product's 
standard. We would allow the customer to identify the brand or quality by writing it in the summary line or 
selecting it from the store's inventory. 

Data Collection using Questionnaire 
In this project, data was gathered from primary and secondary sources, with the questionnaire serving as the primary 
source. 

 

 
 

According to the results of this survey, 70% of people tend to order from delivery apps on their tablets, while 30% 
prefer not to use delivery apps. Also, 40% of people who order from delivery applications once a week, 30% of 
people who order twice a week, and 10% of people who order once a month. 70% of those who preferred 
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distribution apps agreed that they met people's needs well, while 30% disagreed. The availability of discounts and 
deals in it, which was at a rate of 22.2 percent, or that it saves time, which raised the voltage by 11.1 percent are 
some of the factors that allowed people to order distribution applications. 

Methodology 
In our project, we decided to use the DSDM model to build and analyse the project. DSDM is an agile project 
management methodology that focuses on the whole project life cycle. It's a lean system that takes into account 
the whole project life cycle as well as the effect on the enterprise. 

I selected it because it has a lot of functionality that will assist in the design of the distribution application. It 
allows me to plan all my work overtime and to complete all of my tasks on time.  

Design and Prototype   
Data flow diagram: Data flow diagrams show the course of data in a commercial information system sketchily. 

DFD signifies the stages involved in transporting information from the input to file storage and the generation of 

the reports. 

 

Figure 2 Data Flow Diagram 

Data Flow Diagram level 1:  

 

Figure 3 Data Flow Diagram Level 1 

Use case diagram.  
A use case diagram is a active or communicative diagram in UML that is a fixed sequence of actions, amenities, 

and purposes that the system desires to perform. 
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Figure 4 Use Case Diagram 

Class diagram:  

In software engineering, a class diagram is a stationary organization that spectacles classes, properties, functions, 

and their relationships to one another to offer a summary of a software system.  

 

Figure 5 Class diagram 

Flowchart:  

A flowchart is a detailed depiction of a procedure.  
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Figure 6  Flowchart 

Sequence diagram:  
Order of events are interval oriented, and they substantially portray the edict of the association by using the vertical 

axis of the diagram to denote time, representing when communication is established and when the response is 

received. 

 
Figure 7 Sequence Diagram 
The main components of application design for this project are: 

Splash Screen: It is the first page in the application.  
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Figure 8 Splash Screen 

Login and Registration page: Customer can login and register to the application also the admin can login in this  

page. 

 
Figure 9 Login and Registration 

 

Main page: On the main page of the program, several icons appear for us. The customer can choose what he wants 
to order from the application, and from us restaurants and stores, and he can also send gifts and other things. 

 

Figure 60 Main Page 

Limitations 
As of now the limitations are that the payment system cannot be implemented online due to restrictions to get 
connected with the bank servers. Later on when the system will be deployed this feature can be implemented. 
Also testing is pending as the implementation is still incomplete. Some of the shortcomings might be taken care 
off during that. 

Results 
The results of the success or failure of the application will be available after the deployment. 
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Conclusion and Recommendations 
We conclude by saying that it is a unique application that combines many advantages that facilitate the ordering 
and delivery process for customers. This application ascertain that you have a decent indulgence with the 
application. The app will contrivance discrete necessities, mechanize business procedures, and attain scalability 
as the amount of users in the app upsurges over the years. It also backs to aiding all people of society who cannot 
go to the stores physically. 
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ABSTRACT 
 
Education is an ability that every person should have. Traditional classroom instruction or online instruction are also 
viable alternatives. Education has the power to change a person's life by enhancing their abilities, attitudes, 
personalities, and awareness. Due to the global pandemic, schooling for children is extremely challenging and critical 
in today's world (COVID-19). For the student, the educational approach has changed to include online learning. Since 
education is the basis for one's future, everyone deserves a fair chance to learn. Normal students are being taught 
online due to the global pandemic, but students with special needs aren't getting enough benefits due to a lack of 
technical innovation in educating the children with special needs. Many organizations lack a special framework for 
special education dependent on various forms of disabilities. As a result, there is no structure or curriculum in place 
for children with special needs to research using an interactive e-learning platform, particularly one that is available 
online. The research will produce studies and results that support the creation of an interactive e-learning platform 
designed specifically for students with special needs to study in any situation. A survey was conducted, and more than 
75 people responded positively to the research. As a result, the researchers have made several suggestions for better 
e-learning. Finally, the authors have made some suggestions for better e-learning options in education technology that 
could be tailored especially for these students with special needs. 
 
Keywords: Education Technology, Special need education, Online learning during COVID-19 pandemic, Interactive 
E-Learning 

 
Introduction 
Education plays an imperative part in everyone’s life. It could be a weapon to move forward and change one’s life. 
Instruction makes a difference to improve one’s abilities, state of mind, identity, and information within the right 
heading. The children of nowadays are prepared to gotten to be grown-up citizens for tomorrow. In this way, teaching 
the children is exceptionally vital and it’s pivotal. A shift from bookish information to life information has resulted in 
a number of changes in a child's life, ranging from how they deal with their circumstances to how they interact with 
other children. The educational institution provides a platform for a child to express themselves rationally, physically, 
and frankly. As training has a certain amount of influence on a child. Special way of teaching and learning for children 
with uncommon needs is really needed in the current scenario of online mode of education. Uncommon require 
children are those who require outside bolster to live a typical life like an ordinary human being. Numerous instructive 
teachers have been maintaining a strategic distance from and ignoring extraordinary needs children considering they 
are exceptionally troublesome to oversee. These children are inquired to connect an uncommon school. Where a few 
institutions don’t know how to educate or handle these kids. Instructive could be a right everyone merits to induce and 
it needs to be given similarly despite one’s colors, inability, and sexual orientation. This extend gets it the values of 
instruction for the uncommon need’s children. The research will develop a well-defined system in the field of 
education for children with special needs. It will be a place where learning will be intuitive. There have been several 
testing in smart learning for children with special disabilities, such as tap to talk and touch to talk. According to Megan 
Walsh (Walsh, 2018), they must be treated like any other youngster. Children with extraordinary needs are also 
necessary to have a place in modern society. According to studies, children with special needs have feelings that they 
are unable to express verbally because of their disability, making them feel weaker about themselves. (Ozonoff et al., 
1990) 
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The rationale for the research 
This study aims to have an impact on society and raise awareness about special needs children among the general 
public. Everyone needs education, and it is a requirement for everyone. These children with special needs should have 
the same rights as other children and should get appropriate teaching. 
This study aims to have an impact on society and raise awareness about special needs children among the general 
public. Everyone needs education, and it is a requirement for everyone. These children with special needs should have 
the same rights as other children and should get appropriate teaching. During the dissemination of COVID-19, special-
needs children should be given the opportunity to think about the internet as well. Ordinary kids have a lot of options 
for learning, but special-needs kids don't. Children who are extraordinary require a unique approach to education, but 
they must be treated like regular children. (Hornby, 2015) 
 
Literature Review 
 
According to Brahm Norwich (NORWICH and LEWIS 2007), The fundamental instructing is similar compared to 
ordinary and extraordinary children. The viewpoints such as educator information, educational programs, and 
instructional method methodology are interconnected to a certain degree. American educational programs center to 
begin with on how the teaching is taken put. And after that furthermore, it centers on the “what” portion of the 
educating. Educational programs influence all the angles of education and school. The educational programs choose 
which lesson has got to be instructed when to how the seat has got to be kept in a classroom. 
Common learners, specific & outstanding learners, and unique & individual learners are the three categories of 
learners. Students fall into one of these groups, which can be mixed and matched (case: particular & person learners). 
The majority of the teaching modules focus on how effectively the understudy thinks.  
Many students have struggled in their academics as a result of various challenges that have had a significant impact 
on them. There is a solution to this problem in cooperation with cognitive and instructional approaches. These are the 
five processes that are used to make online education easier for everyone. Learning conditions, understudy characters, 
errands, and overall evaluations are examples of tactics. 
Learning or studying well isn’t sufficient. These methods are accommodating to construct up one’s creative energy 
and offer assistance to them to examine around themselves by inquiring questions to themselves which comes about 
informing their future within the right way. Student’s instruction can’t be just bookish information it needs to be 
exterior of the box which can eventually offer assistance to the understudies within the future. 
The present innovation gives interactive learning to the other side of the world in a single press. Interactive learning 
gives adaptability to the clients. It gives distinctive modes of learning to the clients which are uncommonly outlined 
for intelligently learning. The mode is varying media of the different lessons. The moment mode is where the client 
gets to choose the subject and the framework will give the varying media highlight. The third mode is where the client 
doesn’t get any preparation from the framework. The client fair gets to the varying media records. 
Diverse training is used to cover the operations. The keys are also planned in accordance with the instruction. The 
client obtains literary reference material through the use of the terms "Quickref" and "DESKREF." Clients can type 
notes about various perspectives on the ‘CLIPBOARD.' 'APPLICATION' could refer to a part of a computer program 
that executes the application without forcing the user to Exit. The project 'AURORA' is a smart environment. The 
virtual environment is used to help pupils who are particularly introverted. Autistic children demand a controlled and 
secure setting in which they may be themselves. These virtual circumstances can be transformed into a learning 
environment in which children may be themselves while yet feeling safe. This allows the parent to monitor the child's 
behavior and make modifications if necessary. It can take a long time to adjust to this type of setting. 
It is very important to consider the usability criteria pertaining to human computer interaction for any teaching and 
learning environment created for these children, then whether its on digital platform or through hardware. (Al Mahdi 
et al., 2019)(Naidu et al., 2020) 
‘Proactive conduct' is a joyful environment where children value themselves and feel energized. This place enables 
understudies to discover and have fun on their own. This behavior has the potential to cause a lot of change in people. 
Generalization: A child may appear to have a lot of improvement in one area, but when it comes to general learning, 
the child is unable to keep up with the regular errands. 
 

Methodology  
The term "mixed method" refers to a combination of two factors. It can be a mix of subjective and quantitative in this 
scenario. This extension's strategy will be a mix of approaches. This method can be quite useful in a research setting, 
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broadening the scope of the investigation. (Sandelowski, M., 2000) Furthermore, this method includes a coordinated 
association with individuals in order to determine their reaction, which strengthens it. Because the data is collected 
quantitatively, it reflects the individual's belief system, and their voices will be heard in the analysis of the facts. 
Because it is so adaptive and diverse, this method can be used for any kind of thinking. The quantitative technique 
will provide a numerical evaluation of people's responses to the question, mostly in terms of rate. Interviews and 
studies can be used to acquire word information from individuals as part of the subjective technique. (Lund, T, 2012) 
This technique provides in-depth data on people's perceptions on special-needs children and their education. The 
enterprise has conducted two interviews with participants from various age groups and cultures as part of the subjective 
strategy. The comparison looks to be a contrast between two unique individuals. The venture has used a survey of 78 
people as part of its quantitative strategy, which shows the percentage of people who agree and disagree with the 
offered explanation. It includes an open-ended question where anyone who is interested can make a few 
recommendations. 
 
Data collection 
To collect data, both quantitative and qualitative methods were used with the informed consent of the participant. 
Identity of the participants are not collected. Also, interviewees were informed that their identities will not be revealed 
anywhere during this research.  
 
Questionnaire 
This survey was made in google shapes and has been dispersed to individuals through WhatsApp. This survey has ten 
questions counting two open-ended addresses. This study is approximately knowing people’s reaction to the 
interactive E-learning system for uncommon require children. The overview will appear how is the audience’s reaction 
approximately making an unused system which can eventually troublesome the extraordinary require children.  
 

 
 
 
 
 
 
 
 
 
 

 
Figure 1. Q1 
 
The study was conveyed to the takes part through WhatsApp. The study has got 78 reactions from the individuals 
maturing from 15- 60 coming from distinctive foundations, distinctive culture, and diverse leveling of considering. 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Q2 
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Nearly 80% of the partakes concurred that there needs to be a diverse way of educating for uncommon require 
children. Giving a distinctive way of educating can be a weight on the instructors as well as understudies. If this 
weight makes a difference the understudies at that point it's continuously way better. 

 
 
 
 
 
 
 
 
 
 

Figure 3. Q3 
 
The result appears that nearly 58% of taking an interest emphatically concur that uncommon require children ought 
to be treated equally. 24.4% of the partakes concur that they have to be treated equally. And 12.8% are impartial. 
The result appears that major of the members concur that extraordinary require children have to be treated equally. 
 

 
 
 
 
 
 
 
 
 
 
 

Figure 4. Q2 
 
The reaction of the address appears that 61% of the partakes unequivocally concur that innovation will offer assistance 
uncommonly require children to memorize speedier than a conventional way. 22.1% concur that innovation will offer 
assistance to the children to consider. As it were 5.2% oppose this idea and 2.6% emphatically concur. Lion's share of 
the members concurs that innovation will offer assistance to them. Technology has made a difference for everybody. 
It'll offer assistance to the children too. 

 
 
 
 
 
 
 
 
 
 
 

Figure 5. Q2 
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Special children’s education strategy should be distinctive from the typical children this explanation is emphatically 
concurred by 54.5% of the members. 20.8% has concurred with the explanation. But 19.5% are unbiased 
approximately the explanation. And 2.6% oppose this idea and 2.6 unequivocally oppose this idea. 

 
 
 
 
 
 
 
 
 
 

 
Figure 6. Q6 
 
Half of the partakes (51%) have emphatically concurred that modern innovation can offer assistance to instructors and 
understudies. 28.6% has concurred with fore same. 14.3% of the partakes are uncertain whether it'll offer assistance 
or not. In any case, 1.3% of members oppose this idea and 3.9% unequivocally disagree.  

 
 
 
 
 
 
 
 
 
 

Figure 7. Q7 
 
The result appears that more than half of the partakes unequivocally concur that guardians ought to be 
mindful of the children’s educating technique. 24.4% concur that guardians ought to be mindful of the 
same. 

 
 
 
 
 
 
 
 
 
 
 

Figure 8. Q8  
This chart appears that there's no mindfulness for any modern application presented by the individuals and the takes 
part aren’t mindful of the application indeed it is commonly utilized. 87% of the takes an interest has not thought 
around any application and 13% knows the title of the application. 
 
Interview Analysis 
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The interview was taken from two diverse people coming from diverse foundations and diverse age groups. The 
analysis of these interviews shown that there is need of modification in the existing teaching and learning methods in 
online mode especially for these differently abled students. Special attention must be given to them and students 
should be contacted on regular basis in online mode. For better results, with informed consent of the parents, if 
possible, these students could be arranged for counselling with psychological counsellors. Video based counselling 
will be even better because it will enhance the engagement and counsellors can even see the students directly and 
interact. For teaching and learning, special strategies should be formed for the lesson planning as well as assessments. 
 
Findings   
The interview was taken from the participants who had distinctive discerning around the innovation, understudies, 
and instruction. Any innovation improvement which makes a difference for the children can be utilized by the school 
administration. The concern was that it must be reasonable. The innovation has made a difference for the children and 
the instructors who are instructing through the application. Participant 1 needed the application which can make the 
children feel needed and they got to be caught on. Participate 1 needed an innovative progression that is based on 
logical realities and the strategies must be concurring to the children’s inability. This takes an interest wasn’t enjoying 
the thought of utilizing innovation here. Participant 2 needed something interactive which can offer assistance to the 
children, guardians, and teachers. The innovative headway and instructing strategies got to be told to the guardians to 
induce speedier comes about from the kids. This takes an interest was a supporter of innovation. Innovation can 
progress everybody. Overall, each member within the information collection handle had concerns about how 
innovation is aiming to offer assistance uncommon require children at the same time member think that innovative 
headway can offer assistance to the instructors as well as uncommon require students which make them learn speedier 
than the conventional strategy. Extraordinary children got to have a system which is reasonable for their sort of 
incapacity and which brings out their ability. 
 
Proposed framework 
 
As seen in Fig. 9 this is a proposed framework for online education during the COVID-19 pandemic for special 
education.  
Ministry Guidelines to HEIs for Online Education during Covid19 Pandemic 
The guidelines which are set by the ministry of education are strictly followed by the schools and colleges across the 
Sultanate of Oman. The spread of COVID-19 has forced the ministry to convert offline classes into an online class. 
The classes are supposed to be conducted through google meet and the teachers are requested to use WhatsApp as a 
means of communication to communicate to the parents of a kid. (Times-News service)  
 
Institutional strategies and policies 
The educational institutions have come up with different strategies and policies keeping the guidelines of the ministry 
of education in mind. The policies were structured in a way that is easy for the teachers and the student to follow. One 
of the top educational institutions of Oman has come up with a policy which is no written exam that is converted into 
two assignments that carry equal weightage for a semester. The assignment viva is canceled by the educational 
institution. The entire policy of the institution isn’t changed but the policies which require contact with the students 
are converted into a new policy.  
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Figure 9. Proposed framework for special need education  
 
Policies for special education 
Special education needs special care. The policies for special education can be changed according to the student’s 
ability and disability. The policies are structured according to the student studying in the institution. The higher 
educational institution in Oman has few policies such as printing question paper in a bigger font for the students who 
have difficulty in reading. An external writer is provided by the institution in case if the student can’t write the exam. 
These kinds of special cases are treated specially by the educational institution These policies have come out so that 
every student gets a chance to be a better person and be educated. Those policies are for offline education when things 
come to online learning. It's the teachers who are checking on the student’s progress on the assignment. The teacher 
provides additional help or special class for the student for better learning.  
 
Teaching plan 
The teaching plan should be a well-defined and well-structured plan. The content of the teaching should have 
interactive elements such as a weekly quiz. Apart from the syllabus provided by the institution teachers can provide 
some external study materials or online courses such as (MOOCs). The teaching plan and teaching methods have to 
be online considering the global pandemic. The plan is structured in such a way that it has minimum hardware usage. 
Educational institution in Oman provides remote lab access as not many students may not have all the software needed 
for finishing their assignments, that’s the institution allows the student to use the software on the account of the 
institution.  
 
Special assessment strategies  
This stage is coming after the teaching process. In this stage, a teacher comes to know the knowledge which 
a student has gained by using teaching methods provided by the institution. Various assessment has been 
given to the students from the syllabus a student has studied to test their knowledge in that particular field.  
 
Feedback and Quality monitoring 
Once the teaching and assessments are completed. A student is asked to provide feedback from the teaching strategies 
provided by the educational institution. The teacher keeps monitoring the progress of the student right from the 
assessment given and explained till the submission date of the assessment.  
 
Student support  
This is a step that is involved in every stage in a student’s teaching process. Student gets support from the educational 
institution by a teacher or by the institution itself. The support provided can be such as providing extra time for the 
student to submit the assessments when a student is sick.  
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Conclusion 
 
Advances in ICT can be valuable to everybody from the children to the instructors. The application has got to be from 
a trusted source, and it ought to be universally esteemed. The application ought to offer assistance to them find 
themselves and upgrade their internal ability. It ought to make them feel way better and it ought to move forward their 
mental state not fair in terms of instruction but too in their conduct. In any case, innovation can be exceptionally useful 
for the kids, but it should make them feel vital and the innovation ought to treat the way the children got to be treated.  
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ABSTRACT 
 
Technology has become rapidly growing as it facilitated life and increased productivity. Population growth is 
increasing very significantly, thus there are many and different diseases, so the health system must be effective and 
of high-quality working to cover the needs of the patient. This matter is expensive and not easy, but to monitor 
patients' health and diagnose them very accurately, the hospital must be equipped with smart technology devices that 
seek to reduce the mortality rate and strive for the benefit of patients. By using the Internet of Things, which 
connects devices with sensors that can transmit data in real time through the Internet without human intervention, 
and it is considered one of the most important technologies that are used and develop things to make them more 
intelligent in several systems such as education, health, and the environment. In this project, proposed a smart sensor 
loop that is implanted in the human body and using the Internet of things that diagnoses patients' condition and 
sends it at the same time to the hospital. Thus, smart health care will help increase the individual’s productivity and 
lead a healthy life free from disease. The aim of this project is: 

• To reduce reviewing appointments in hospitals and thus reduce congestion . 
• To design a sensitive and intelligent looping system that senses and detect when clots occur and depends on 

the Internet of Things . 
• To achieve a prototype application of the smart loop system that contains heart rate, ECG, and pressure 

measurement data . 
• To apply an intelligent alert system that works to give notification to the patient and the hospital that there 

is a dangerous situation for the patient in the event that it is not possible to break up the clots, and urgent 
medical intervention is generate notification . 

This project will follow analysis of a methodologies like waterfall, Waterfall modification, incremental, spiral. 
Method of collecting information, a plan that specifies the duration of the project, and preliminary designs for the 
proposed system. 

Introduction: 
 
The Internet of Things is the system that connects any device or sensors to the Internet in order to be able to transfer 
and exchange information without human intervention (Keyur, 2016), thus achieving and building smart systems 
that work on the Internet and determine the sites as well as management and monitoring. the era of digital 
transformation has been done. Moreover, the advantage of the Internet of things   is become one of the most 
important technologies that are used in educational, health, human and environmental fields, and systems. 

Based on the Internet of Things solutions, this project will be for the health sector especially heart patients. The 
health sector started relying on this technology and developing smart devices that are easy to use and more effective 
in contributed to reducing hart congestion, providing better services, and preserving and storing patient files and 
data. 

Statistics indicate that the health sector owns approximately 20 billion devices connected via the Internet of Things 
technology, and it may reach 646 million devices by the end of 2020 . 

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 1



Problem: 

Heart patients suffer from several problems such as clogged arteries, high blood pressure and high heart rhythms, 
which is one of the causes of heart attacks, which are sudden and occur quickly and without the presence of any 
symptoms or previous warnings and may lead to death in the absence of rapid treatment intervention for these 
patients. 

The project aims to design loop that solve the problems facing heart patients linked to a program that is in the phone 
equipped with a pressure measurement, heart rate and an electrocardiogram, and is linked and connected to the 
patient's file number in the hospital files, and this data is sent periodically throughout the day. 

 

Literature review:  

The Environment: 

The Sultanate of Oman has achieved remarkable development and achievements in the health sector, and it is the 
responsibility of doctors and nurses to save the lives of patients. These health systems are targeting to provide 
comprehensive services to all citizens and expatriates . 

Regardless of health services and care for the sick and the elderly, the state guarantees to help the citizen in cases of 
emergency and disease to achieve solidarity in societies (Health Vision 2050). The Basic Law states that the state 
cares about the general health of individuals and means of preventive measures from diseases as well as epidemics . 

The health sectors benefited from the digital development and smart technologies that appeared and kept pace with 
this fundamental transformation, and this contributed to the doctor’s help in that the diagnoses became very 
accurate, which enabled the doctor to achieve outstanding results in treatment and improve the quality of 
performance and medical services provided, as these new software and smart devices became covering 
approximately 80% in health institutions. These programs are characterized by the fact that they facilitate remote 
patient monitoring and sense the medical and vital signals of the patient with more care, lower maintenance costs 
and reliability, and these devices are linked to health systems and their servers more smoothly and easily (Woo, M., 
Lee, J. and Park, K. 2018). 

(Mahajan& Gupta, 2020) They indicated in this article that due to population growth and the increase in diseases, 
devices must be developed in line with the provision of smart health care that reduce mortality and contribute to 
meeting the needs of patients because traditional care has become ineffective. Among the goals that have been set 
for smart health care that enables the individual to know Consequently, his health condition in the event of any 
change in the patient’s vital signs that threaten the patient’s life gives him alerts to go to the hospital and the Internet 
of things contributes to reducing costs for the patient because it enables the doctor to diagnose the case without the 
need to visit the patient except for periodic statements every 3-6 months. 

As indicated by (Chen,2020) that mobile health and e-health is one of the health practices that is supported by 
phones and mobile devices to monitor patients using a personal digital assistant, which is used to smartly monitor 
and care for patients using e-health, which aims to add information and transfer data between sensors and the staff 
Medical. 
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Figure 1e-health&m-health 

Internet of things in smart health: 

According to a study (Rath,2018), it was discovered that the Internet of things is a combination of computing and 
communication that connects to the Internet, and it is one of the physical electronic models and connects to real 
elements such as phones and portable devices, and thus connected via wireless networks. These devices are 
managed using the Internet of things and these devices are distinguished by being able to access data from After data 
exchange, examples of these devices are remote patient monitoring, education, agriculture, situations, and others. 
Among the benefits of using the Internet of things are sensors, location, communications, identification, all of which 
relate to the patient's smart health. 

The Internet of things has been widely applied to medical equipment, portable medical surveillance systems, chronic 
disease management, and patients and their activities are monitored daily, thus preserving the patient's health. 

The Internet of things is a bridge between the doctor and the patient. The doctor can monitor the patient’s health 
remotely and permanently, and in the event of any problems, he provides the patient with advice that reduces the 
expected problems. 

 Thus, health care results are more accurate and effective. And it is through a combination of sensors, processors, 
control devices and the storage cloud, and it is done using the Internet of Things. 

Due to the development of Internet technologies and the large demand for them in patient care, many new 
technologies have been available that contribute to patient care and control in the easiest way. The Internet of things 
contains components used for smart health such as sensors and networks used to connect the device, the operator, 
and storage clouds, and these layers cover the needs of the patient.  

Internet of Medical Things (IoMT): 

(Santana,2020) He says that IoMT is an amalgamation of medical software applications and medical device data. 
This system combines data, processes, and people, which is done wirelessly by medical devices that are linked to the 
phone to improve performance and results. The Internet of medical things is one of the most important inventions 
used by technology in health care. It contributed to the fact that it made it possible to monitor the vital signs of 
patients and to show this data in the systems of health care providers, as it became very important to detect diseases 
early and thus try to solve the problem. Studies have indicated that by 2023, the number of elderly people may reach 
1.2 billion and thus many health problems will appear. Therefore, IoMT will play an effective role in health care 
systems and help the elderly, therefore vital signs and heart rate will be read and reminded of medication 
appointments. 

Cloud computing in smart healthcare: 

(Slabodkin,2014) Who mentioned in his article that cloud computing is a technology that is used to provide smart 
healthcare. And you reduce costs so that the system is more flexible. Thus, when cooperation with cloud computing 
and the increase in demand for its services by health care, we have many solutions that are used for care. One of the 
advantages of this computerization is that it facilitates the medical staff to access patient information as well as store 
it at the lowest costs. Hospitals can now provide services that satisfy patients.  
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Figure 2healthcare cloud 

Problems and Challenges: 
It is estimated that approximately 17.5 million people die annually and worldwide from heart attacks (Lokshina & 
Lanting, 2018). This problem is facing heart patients in the world, and it is one of the main causes of death in the 
world, as it is an obstacle to work after mental illness and accidents. According to (Nabil Al-Shammari, 2015). 

 The vast majority and the most vulnerable to heart attacks are young males in their 30s and 40s who depend on the 
lifestyle that individuals coexist with, such as lack of sleep, lack of exercise and fast food. Heart problems are very 
dangerous to the health of individuals because they happen suddenly and without any stimulation and thus lead to 
death. 

According to (Al-Saadani, 2017), a heart attack is an interruption in the blood supply in the heart muscle and the 
reason for this stopping is the presence of a blood clot that prevents the passage of blood and when it occurs, the 
person is exposed to very serious complications and endangers his life, as such attacks occur due to atherosclerosis. 

According to (Nausheen &Begum,218), he says in the article that one of the disadvantages of the Internet of things 
is: 

 Internet-based devices are considered one of the technologies vulnerable to malicious software, and thus 
health organizations can be exposed to such attacks and access to patients' personal information, and the 
patient loses his privacy, so they may be exposed to many problems. 

 The Internet of Things is considered one of the connected networks, and when any errors occur, the 
network inflicts damage to all connected devices. 

 Accidental failure and compatibility defects: When an error occurs in health care systems and patient 
monitoring based on IoT, small errors in manufacturing lead to device failure, incompatibility, and 
incompatibility with device developments. 

 Lack of encryption: Not all Internet of things technologies contain encryption systems that are used to 
protect data and prevent anyone from accessing the data. 

Also, one of the challenges facing heart patients is that the person does not feel high pressure, an increased heart 
rate, or when a blockage occurs, so the person overlooks this matter. 

After accidents that endanger people's lives, it was imperative that the medical staff search for solutions and 
proposals that would reduce the likelihood of individuals experiencing such strokes (Lokshina & Lanting, 2018). 
Consequently, regular and permanent examination is required and one of the problems patients face may be the 
difficulty of attending appointments permanently. The costs are high, professional commitment and no knowledge 
of pre-stroke symptoms. 

These challenges can be solved using the Internet of Things by installing sensors that monitor the patient's health 
status, alert him in case of danger, and send reports to his health authority. 

Similar works and applications: 

There are some similar applications, watches and sensors that contain the same features that are available on the 
market, some of them are very expensive and contain many features and are targeted to serve and save people, thus 
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avoiding the occurrence of risks, and others are low-cost but do not contain many advantages, they only include a 
pulse rate the heart. 

1) Apple Watch: It is a smart watch that contains a microprocessor and sensors that it monitors the heart rate, 
measures pressure, counts the number of steps per day, calculates the calories burned and displays an 
electrocardiogram, and can call the emergency number in the event that the patient falls when sensing that danger 
and send notifications Attention. But these watches have disadvantages such as: the high cost of versions of the 
Apple Watch, and the battery life does not last for more than two days and cannot work with Wi-Fi, it only needs a 
connection to the Bluetooth of the phone near it, that is, it must be paired with the phone's Bluetooth. (A Khushhal, 
2017) 

 

Figure 3 apple watch 

2) Smart pills: It is one of the modern and advanced technologies in the world of technology and it will benefit 
patients and the smart pill is an electronic device with a built-in sensor feature and cameras, as well as tracking 
sensors, and this pill can be swallowed thus the thing is examined more accurately because the doctor follows and 
monitors the patient’s condition in real time. Among its many advantages, but there are some factors that affect it, 
such as that it has a high cost and the patient’s lack of knowledge of these smart technologies, so there is a lack of 
trust between the patient and the doctor. 

 

Figure 4 smart pills 

3) Holter device: : It is a device that an individual can wear to track the heartbeat and electrical activity of the heart, 
and record it for a day or two, and it is tied as a belt on one of the shoulders. (Guillermo, 2006) It should be carried 
for 24-72 hours and sometimes the results are very inaccurate. 

 

 Figure 5Holter device 
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 Use of the Internet of things for health care: 

 Monitor the patient remotely or in real time: Many people suffer from chronic diseases that make them 
frequent appointments. As it is real-time monitoring, it is one of the systems that benefit heart and diabetic 
patients, and the patient must carry these devices or wear them, which alert them in the event of any 
malfunction. (Darshan& Anandakumar,2015)  

 Wearable devices: They are devices that patients wear daily, which are like bracelets and bands, which are 
used to calculate heart rate and blood pressure. These tools are used to monitor the patient’s condition, 
especially for the elderly, and calculate calories. These devices notify family members in the event of any 
developments or change in the patient's condition. 

 Hospital administration: by using the Internet of things, the quality of performance is improved, and costs 
and equipment that are lost and stolen are reduced, leading to wasted money. Therefore, there are solutions 
by tracking the location of the sensors and by Bluetooth and RFID. (Darshan& Anandakumar,2015) 

 Advantages of using the Internet of things in health care: 

• Less expenses: By using smart tools that can monitor and track the patient’s condition, it has become 
easier for the doctor to follow the true condition of patients remotely and in real time, thus reducing 
patients ’visits to the hospital and reducing the cost. (Nausheen& Begum,2018)   
 

 Effective results, the treatment: using smart technologies, cloud computing, and connecting devices 
between the patient and the doctor. Therefore, using health systems based on the Internet of things, medical 
analysis and intervention are done in a timely manner, thus making smart care and better results. 

• Detection and control of disease: When using smart technologies and due to periodic updates of data, the 
doctor can discover any diseases and thus seek to find appropriate solutions quickly. (Nausheen& 
Begum,2018)   

 The patient's trust in the doctor: the more communication between the doctor and the patient becomes, 
the more mutual trust between them becomes. 

 
Figure 6 advantage of smart healthcare 

literature summary: 

After delving into and carefully searching for information and problems that occur in the medical field and 
internationally, I found some solutions that had been previously proposed and compared it with the solution that I 
suggested from Gantt, the advantages, prices, and its function. Because these literary reviews helped me that the idea 
became clear, and I have many evidences. I learned about the sensors that serve the category of heart patients, as 
well as targeted Internet systems of things, how they can serve the community and how they work. 
 
Methodology:  
 
The methodology is one of the most essential tasks in any project and aims to help the 
stakeholders and managers to achieve the goals with high quality and less risks. The 
methodology is a set of techniques, processes and phases that are used to complete the tasks of 
the project. Thus, it reduces time and effort and works on managing and distributing tasks among 
employees. Therefore, the project manager is the person responsible for choosing the 
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methodologies, and it must be a strong, effective, and appropriate methodology for the type of 
project 
 
Waterfall modification methodology:  
 
This methodology has been used to correct the flaws facing the Waterfall methodology, and this modified version 
provides the possibility of overlapping these steps in an effective and flexible manner in the process. 

 

 
Figure 7 waterfall modification 

 

Advantages of Waterfall modification methodology: 

1. It is considered elastic from the pure waterfall model. 

2. Documentation may be reduced. 

3. Easy to implement and reduces potential issues. 

Disadvantages of Waterfall modification methodology: 

1. It is more mysterious than the pure waterfall. 

2. Assumptions that are wrong due to misunderstanding that may occur because people are working at the same time 
in different steps. 

The appropriate methodology for developing smart loop for heart patients is: The modified waterfall 
methodology because it is characterized by the pure waterfall methodology with flexibility and gives developers the 
possibility to overlap tasks when needed and thus it is possible to change the sequence to finish the tasks. The 
overlap required in this project based developments which based on human body reaction to the smart system 
.Therefore, when there is a possibility of overlapping tasks, it gives individuals the ability to modify tasks in the 
project and work on several tasks at the same time without facing problems, and this makes us skip this project 
without facing problems due to the flexibility of the modified waterfall methodology, and the project can integrate a 
number of stages with different times. 

1) Easy to handle and implement 

2) No experience required 

3) Suitable implementation prices for initial projects 

4) More freedom and flexibility to move between project tasks 
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Proposed solution: 
 
People lose their lives due to sudden attacks, and these heart attacks occur when there is a blockage in the arteries, 
and thus there is a blockage in the movement of blood to the heart. A suggested solution for detecting heart attacks 
was to design a loop that would be attached to an artery leaving the heart so that it senses the presence of a blood 
clot and alerts the patient. There will be sensors to measure pressure and monitor heart rate, so the use of the Internet 
of Things is one of the mechanisms for sharing patient information with hospital systems. 

This proposed system will serve patients and detect if any seizures are occurring, and thus avoid them with the help 
of heart rate sensors, which depend on the Internet. This method uses the Arduino board as well as the Wi-Fi 
modules, so after setting this system up, the pulse sensor will start reading the heart rate, as well as measuring blood 
pressure, and when you notice a drop in the heart rate so that we feel the presence of a heart attack, and by using the 
Wi-Fi module , The data will be transferred over the Internet and appear in a main panel through which the patient's 
condition can be monitored and her medical condition can be compared to this installed ring. It is also part of this 
project that I implement an app in the device that aims to monitor blood pressure measurement, ECG, and heart rate 
tracking. 

 

 
Figure 8 logical design of propused system 

 
Discussion 
 
This project is effective for heart patients because it is dedicated not only to stroke emergencies, and it is one of the 
smart ranges that includes several functions at the same time. It is possible for this device to gain acceptance from 
heart patients because with the help of this device it is possible to overcome the problems that occur suddenly and 
without warning and thus save the souls of the patients. Likewise, this project will be more effective and efficient 
because it will be linked to the health sector directly, so that the health status of patients will be monitored, as well 
as there will be site determination if the patient does not respond to treatment, then rapid intervention will take 
place. 
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Results 
 
By reading and looking at research, I concluded that health care has evolved as it was a wearable sensor, but now it 
also supports a sensor implant system to monitor patients more accurately and thus predict something before it 
happens. These sensor techniques have contributed to preserving the health of patients who suffer from Chronic 
diseases and sustainable health care. 

Heart patients suffer from several problems such as clogged arteries, high blood pressure and high heart rate, which 
is one of the causes of heart attacks, which are sudden and occur quickly without the presence of any symptoms or 
previous warnings and may lead to death in the absence of rapid treatment intervention for these patients. 

The project aims to design episodes that solve the problems facing heart patients linked to a program that is in the 
phone equipped with a pressure measurement, heart rate and also an electrocardiogram, and is linked connected to 
the patient's file number in the hospital files, and this data is sent periodically throughout the day. 

Conclusion 
 
At the end of this research, the idea of developing a smart ring that benefits heart patients, which will contribute to 
the development of health care based on the Internet, is proposed, and aims at the work of a group of counselors that 
remotely monitor the patient and ensure his health. As this technology has become important and can be worn easily 
and works to measure vital signs and in the event that symptoms of a heart attack appear, a notification will be sent 
to the doctor through the application, thus intervening quickly and maintaining the safety of the patient and thus life 
will be healthy and productive. 
 
Limitations 
 
The project will face some challenges, such as bringing accurate and very sensitive sensors dedicated to heart 
patients, and they are provided upon pre-order from the countries that manufacture them and are delayed due to 
shipping operations and sometimes they arrive damaged due to bad shipping. Also, the programs that are used in 
some sensors, such as Arduino, need knowledge of the coding language. The size of the sensor must be very 
accurate and suitable to be installed in the arteries, which is very difficult, and the other ring must be accurate, but 
with a space to store the medicine. 
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ABSTRACT 
 
Technology has become rapidly growing as it facilitated life and increased productivity. Population growth is 
increasing very significantly, thus there are many and different diseases, so the health system must be effective and 
of high-quality working to cover the needs of the patient. This matter is expensive and not easy, but to monitor 
patients' health and diagnose them very accurately, the hospital must be equipped with smart technology devices that 
seek to reduce the mortality rate and strive for the benefit of patients. By using the Internet of Things, which 
connects devices with sensors that can transmit data in real time through the Internet without human intervention, 
and it is considered one of the most important technologies that are used and develop things to make them more 
intelligent in several systems such as education, health, and the environment. In this project, proposed a smart sensor 
loop that is implanted in the human body and using the Internet of things that diagnoses patients' condition and 
sends it at the same time to the hospital. Thus, smart health care will help increase the individual’s productivity and 
lead a healthy life free from disease. The aim of this project is: 

• To reduce reviewing appointments in hospitals and thus reduce congestion . 
• To design a sensitive and intelligent looping system that senses and detect when clots occur and depends on 

the Internet of Things . 
• To achieve a prototype application of the smart loop system that contains heart rate, ECG, and pressure 

measurement data . 
• To apply an intelligent alert system that works to give notification to the patient and the hospital that there 

is a dangerous situation for the patient in the event that it is not possible to break up the clots, and urgent 
medical intervention is generate notification . 

This project will follow analysis of a methodologies like waterfall, Waterfall modification, incremental, spiral. 
Method of collecting information, a plan that specifies the duration of the project, and preliminary designs for the 
proposed system. 

Introduction: 
 
The Internet of Things is the system that connects any device or sensors to the Internet in order to be able to transfer 
and exchange information without human intervention (Keyur, 2016), thus achieving and building smart systems 
that work on the Internet and determine the sites as well as management and monitoring. the era of digital 
transformation has been done. Moreover, the advantage of the Internet of things   is become one of the most 
important technologies that are used in educational, health, human and environmental fields, and systems. 

Based on the Internet of Things solutions, this project will be for the health sector especially heart patients. The 
health sector started relying on this technology and developing smart devices that are easy to use and more effective 
in contributed to reducing hart congestion, providing better services, and preserving and storing patient files and 
data. 

Statistics indicate that the health sector owns approximately 20 billion devices connected via the Internet of Things 
technology, and it may reach 646 million devices by the end of 2020 . 
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Problem: 

Heart patients suffer from several problems such as clogged arteries, high blood pressure and high heart rhythms, 
which is one of the causes of heart attacks, which are sudden and occur quickly and without the presence of any 
symptoms or previous warnings and may lead to death in the absence of rapid treatment intervention for these 
patients. 

The project aims to design loop that solve the problems facing heart patients linked to a program that is in the phone 
equipped with a pressure measurement, heart rate and an electrocardiogram, and is linked and connected to the 
patient's file number in the hospital files, and this data is sent periodically throughout the day. 

 

Literature review:  

The Environment: 

The Sultanate of Oman has achieved remarkable development and achievements in the health sector, and it is the 
responsibility of doctors and nurses to save the lives of patients. These health systems are targeting to provide 
comprehensive services to all citizens and expatriates . 

Regardless of health services and care for the sick and the elderly, the state guarantees to help the citizen in cases of 
emergency and disease to achieve solidarity in societies (Health Vision 2050). The Basic Law states that the state 
cares about the general health of individuals and means of preventive measures from diseases as well as epidemics . 

The health sectors benefited from the digital development and smart technologies that appeared and kept pace with 
this fundamental transformation, and this contributed to the doctor’s help in that the diagnoses became very 
accurate, which enabled the doctor to achieve outstanding results in treatment and improve the quality of 
performance and medical services provided, as these new software and smart devices became covering 
approximately 80% in health institutions. These programs are characterized by the fact that they facilitate remote 
patient monitoring and sense the medical and vital signals of the patient with more care, lower maintenance costs 
and reliability, and these devices are linked to health systems and their servers more smoothly and easily (Woo, M., 
Lee, J. and Park, K. 2018). 

(Mahajan& Gupta, 2020) They indicated in this article that due to population growth and the increase in diseases, 
devices must be developed in line with the provision of smart health care that reduce mortality and contribute to 
meeting the needs of patients because traditional care has become ineffective. Among the goals that have been set 
for smart health care that enables the individual to know Consequently, his health condition in the event of any 
change in the patient’s vital signs that threaten the patient’s life gives him alerts to go to the hospital and the Internet 
of things contributes to reducing costs for the patient because it enables the doctor to diagnose the case without the 
need to visit the patient except for periodic statements every 3-6 months. 

As indicated by (Chen,2020) that mobile health and e-health is one of the health practices that is supported by 
phones and mobile devices to monitor patients using a personal digital assistant, which is used to smartly monitor 
and care for patients using e-health, which aims to add information and transfer data between sensors and the staff 
Medical. 
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Figure 1e-health&m-health 

Internet of things in smart health: 

According to a study (Rath,2018), it was discovered that the Internet of things is a combination of computing and 
communication that connects to the Internet, and it is one of the physical electronic models and connects to real 
elements such as phones and portable devices, and thus connected via wireless networks. These devices are 
managed using the Internet of things and these devices are distinguished by being able to access data from After data 
exchange, examples of these devices are remote patient monitoring, education, agriculture, situations, and others. 
Among the benefits of using the Internet of things are sensors, location, communications, identification, all of which 
relate to the patient's smart health. 

The Internet of things has been widely applied to medical equipment, portable medical surveillance systems, chronic 
disease management, and patients and their activities are monitored daily, thus preserving the patient's health. 

The Internet of things is a bridge between the doctor and the patient. The doctor can monitor the patient’s health 
remotely and permanently, and in the event of any problems, he provides the patient with advice that reduces the 
expected problems. 

 Thus, health care results are more accurate and effective. And it is through a combination of sensors, processors, 
control devices and the storage cloud, and it is done using the Internet of Things. 

Due to the development of Internet technologies and the large demand for them in patient care, many new 
technologies have been available that contribute to patient care and control in the easiest way. The Internet of things 
contains components used for smart health such as sensors and networks used to connect the device, the operator, 
and storage clouds, and these layers cover the needs of the patient.  

Internet of Medical Things (IoMT): 

(Santana,2020) He says that IoMT is an amalgamation of medical software applications and medical device data. 
This system combines data, processes, and people, which is done wirelessly by medical devices that are linked to the 
phone to improve performance and results. The Internet of medical things is one of the most important inventions 
used by technology in health care. It contributed to the fact that it made it possible to monitor the vital signs of 
patients and to show this data in the systems of health care providers, as it became very important to detect diseases 
early and thus try to solve the problem. Studies have indicated that by 2023, the number of elderly people may reach 
1.2 billion and thus many health problems will appear. Therefore, IoMT will play an effective role in health care 
systems and help the elderly, therefore vital signs and heart rate will be read and reminded of medication 
appointments. 

Cloud computing in smart healthcare: 

(Slabodkin,2014) Who mentioned in his article that cloud computing is a technology that is used to provide smart 
healthcare. And you reduce costs so that the system is more flexible. Thus, when cooperation with cloud computing 
and the increase in demand for its services by health care, we have many solutions that are used for care. One of the 
advantages of this computerization is that it facilitates the medical staff to access patient information as well as store 
it at the lowest costs. Hospitals can now provide services that satisfy patients.  
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Figure 2healthcare cloud 

Problems and Challenges: 
It is estimated that approximately 17.5 million people die annually and worldwide from heart attacks (Lokshina & 
Lanting, 2018). This problem is facing heart patients in the world, and it is one of the main causes of death in the 
world, as it is an obstacle to work after mental illness and accidents. According to (Nabil Al-Shammari, 2015). 

 The vast majority and the most vulnerable to heart attacks are young males in their 30s and 40s who depend on the 
lifestyle that individuals coexist with, such as lack of sleep, lack of exercise and fast food. Heart problems are very 
dangerous to the health of individuals because they happen suddenly and without any stimulation and thus lead to 
death. 

According to (Al-Saadani, 2017), a heart attack is an interruption in the blood supply in the heart muscle and the 
reason for this stopping is the presence of a blood clot that prevents the passage of blood and when it occurs, the 
person is exposed to very serious complications and endangers his life, as such attacks occur due to atherosclerosis. 

According to (Nausheen &Begum,218), he says in the article that one of the disadvantages of the Internet of things 
is: 

 Internet-based devices are considered one of the technologies vulnerable to malicious software, and thus 
health organizations can be exposed to such attacks and access to patients' personal information, and the 
patient loses his privacy, so they may be exposed to many problems. 

 The Internet of Things is considered one of the connected networks, and when any errors occur, the 
network inflicts damage to all connected devices. 

 Accidental failure and compatibility defects: When an error occurs in health care systems and patient 
monitoring based on IoT, small errors in manufacturing lead to device failure, incompatibility, and 
incompatibility with device developments. 

 Lack of encryption: Not all Internet of things technologies contain encryption systems that are used to 
protect data and prevent anyone from accessing the data. 

Also, one of the challenges facing heart patients is that the person does not feel high pressure, an increased heart 
rate, or when a blockage occurs, so the person overlooks this matter. 

After accidents that endanger people's lives, it was imperative that the medical staff search for solutions and 
proposals that would reduce the likelihood of individuals experiencing such strokes (Lokshina & Lanting, 2018). 
Consequently, regular and permanent examination is required and one of the problems patients face may be the 
difficulty of attending appointments permanently. The costs are high, professional commitment and no knowledge 
of pre-stroke symptoms. 

These challenges can be solved using the Internet of Things by installing sensors that monitor the patient's health 
status, alert him in case of danger, and send reports to his health authority. 

Similar works and applications: 

There are some similar applications, watches and sensors that contain the same features that are available on the 
market, some of them are very expensive and contain many features and are targeted to serve and save people, thus 
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avoiding the occurrence of risks, and others are low-cost but do not contain many advantages, they only include a 
pulse rate the heart. 

1) Apple Watch: It is a smart watch that contains a microprocessor and sensors that it monitors the heart rate, 
measures pressure, counts the number of steps per day, calculates the calories burned and displays an 
electrocardiogram, and can call the emergency number in the event that the patient falls when sensing that danger 
and send notifications Attention. But these watches have disadvantages such as: the high cost of versions of the 
Apple Watch, and the battery life does not last for more than two days and cannot work with Wi-Fi, it only needs a 
connection to the Bluetooth of the phone near it, that is, it must be paired with the phone's Bluetooth. (A Khushhal, 
2017) 

 

Figure 3 apple watch 

2) Smart pills: It is one of the modern and advanced technologies in the world of technology and it will benefit 
patients and the smart pill is an electronic device with a built-in sensor feature and cameras, as well as tracking 
sensors, and this pill can be swallowed thus the thing is examined more accurately because the doctor follows and 
monitors the patient’s condition in real time. Among its many advantages, but there are some factors that affect it, 
such as that it has a high cost and the patient’s lack of knowledge of these smart technologies, so there is a lack of 
trust between the patient and the doctor. 

 

Figure 4 smart pills 

3) Holter device: : It is a device that an individual can wear to track the heartbeat and electrical activity of the heart, 
and record it for a day or two, and it is tied as a belt on one of the shoulders. (Guillermo, 2006) It should be carried 
for 24-72 hours and sometimes the results are very inaccurate. 

 

 Figure 5Holter device 
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 Use of the Internet of things for health care: 

 Monitor the patient remotely or in real time: Many people suffer from chronic diseases that make them 
frequent appointments. As it is real-time monitoring, it is one of the systems that benefit heart and diabetic 
patients, and the patient must carry these devices or wear them, which alert them in the event of any 
malfunction. (Darshan& Anandakumar,2015)  

 Wearable devices: They are devices that patients wear daily, which are like bracelets and bands, which are 
used to calculate heart rate and blood pressure. These tools are used to monitor the patient’s condition, 
especially for the elderly, and calculate calories. These devices notify family members in the event of any 
developments or change in the patient's condition. 

 Hospital administration: by using the Internet of things, the quality of performance is improved, and costs 
and equipment that are lost and stolen are reduced, leading to wasted money. Therefore, there are solutions 
by tracking the location of the sensors and by Bluetooth and RFID. (Darshan& Anandakumar,2015) 

 Advantages of using the Internet of things in health care: 

• Less expenses: By using smart tools that can monitor and track the patient’s condition, it has become 
easier for the doctor to follow the true condition of patients remotely and in real time, thus reducing 
patients ’visits to the hospital and reducing the cost. (Nausheen& Begum,2018)   
 

 Effective results, the treatment: using smart technologies, cloud computing, and connecting devices 
between the patient and the doctor. Therefore, using health systems based on the Internet of things, medical 
analysis and intervention are done in a timely manner, thus making smart care and better results. 

• Detection and control of disease: When using smart technologies and due to periodic updates of data, the 
doctor can discover any diseases and thus seek to find appropriate solutions quickly. (Nausheen& 
Begum,2018)   

 The patient's trust in the doctor: the more communication between the doctor and the patient becomes, 
the more mutual trust between them becomes. 

 
Figure 6 advantage of smart healthcare 

literature summary: 

After delving into and carefully searching for information and problems that occur in the medical field and 
internationally, I found some solutions that had been previously proposed and compared it with the solution that I 
suggested from Gantt, the advantages, prices, and its function. Because these literary reviews helped me that the idea 
became clear, and I have many evidences. I learned about the sensors that serve the category of heart patients, as 
well as targeted Internet systems of things, how they can serve the community and how they work. 
 
Methodology:  
 
The methodology is one of the most essential tasks in any project and aims to help the 
stakeholders and managers to achieve the goals with high quality and less risks. The 
methodology is a set of techniques, processes and phases that are used to complete the tasks of 
the project. Thus, it reduces time and effort and works on managing and distributing tasks among 
employees. Therefore, the project manager is the person responsible for choosing the 
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methodologies, and it must be a strong, effective, and appropriate methodology for the type of 
project 
 
Waterfall modification methodology:  
 
This methodology has been used to correct the flaws facing the Waterfall methodology, and this modified version 
provides the possibility of overlapping these steps in an effective and flexible manner in the process. 

 

 
Figure 7 waterfall modification 

 

Advantages of Waterfall modification methodology: 

1. It is considered elastic from the pure waterfall model. 

2. Documentation may be reduced. 

3. Easy to implement and reduces potential issues. 

Disadvantages of Waterfall modification methodology: 

1. It is more mysterious than the pure waterfall. 

2. Assumptions that are wrong due to misunderstanding that may occur because people are working at the same time 
in different steps. 

The appropriate methodology for developing smart loop for heart patients is: The modified waterfall 
methodology because it is characterized by the pure waterfall methodology with flexibility and gives developers the 
possibility to overlap tasks when needed and thus it is possible to change the sequence to finish the tasks. The 
overlap required in this project based developments which based on human body reaction to the smart system 
.Therefore, when there is a possibility of overlapping tasks, it gives individuals the ability to modify tasks in the 
project and work on several tasks at the same time without facing problems, and this makes us skip this project 
without facing problems due to the flexibility of the modified waterfall methodology, and the project can integrate a 
number of stages with different times. 

1) Easy to handle and implement 

2) No experience required 

3) Suitable implementation prices for initial projects 

4) More freedom and flexibility to move between project tasks 
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Proposed solution: 
 
People lose their lives due to sudden attacks, and these heart attacks occur when there is a blockage in the arteries, 
and thus there is a blockage in the movement of blood to the heart. A suggested solution for detecting heart attacks 
was to design a loop that would be attached to an artery leaving the heart so that it senses the presence of a blood 
clot and alerts the patient. There will be sensors to measure pressure and monitor heart rate, so the use of the Internet 
of Things is one of the mechanisms for sharing patient information with hospital systems. 

This proposed system will serve patients and detect if any seizures are occurring, and thus avoid them with the help 
of heart rate sensors, which depend on the Internet. This method uses the Arduino board as well as the Wi-Fi 
modules, so after setting this system up, the pulse sensor will start reading the heart rate, as well as measuring blood 
pressure, and when you notice a drop in the heart rate so that we feel the presence of a heart attack, and by using the 
Wi-Fi module , The data will be transferred over the Internet and appear in a main panel through which the patient's 
condition can be monitored and her medical condition can be compared to this installed ring. It is also part of this 
project that I implement an app in the device that aims to monitor blood pressure measurement, ECG, and heart rate 
tracking. 

 

 
Figure 8 logical design of propused system 

 
Discussion 
 
This project is effective for heart patients because it is dedicated not only to stroke emergencies, and it is one of the 
smart ranges that includes several functions at the same time. It is possible for this device to gain acceptance from 
heart patients because with the help of this device it is possible to overcome the problems that occur suddenly and 
without warning and thus save the souls of the patients. Likewise, this project will be more effective and efficient 
because it will be linked to the health sector directly, so that the health status of patients will be monitored, as well 
as there will be site determination if the patient does not respond to treatment, then rapid intervention will take 
place. 
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Results 
 
By reading and looking at research, I concluded that health care has evolved as it was a wearable sensor, but now it 
also supports a sensor implant system to monitor patients more accurately and thus predict something before it 
happens. These sensor techniques have contributed to preserving the health of patients who suffer from Chronic 
diseases and sustainable health care. 

Heart patients suffer from several problems such as clogged arteries, high blood pressure and high heart rate, which 
is one of the causes of heart attacks, which are sudden and occur quickly without the presence of any symptoms or 
previous warnings and may lead to death in the absence of rapid treatment intervention for these patients. 

The project aims to design episodes that solve the problems facing heart patients linked to a program that is in the 
phone equipped with a pressure measurement, heart rate and also an electrocardiogram, and is linked connected to 
the patient's file number in the hospital files, and this data is sent periodically throughout the day. 

Conclusion 
 
At the end of this research, the idea of developing a smart ring that benefits heart patients, which will contribute to 
the development of health care based on the Internet, is proposed, and aims at the work of a group of counselors that 
remotely monitor the patient and ensure his health. As this technology has become important and can be worn easily 
and works to measure vital signs and in the event that symptoms of a heart attack appear, a notification will be sent 
to the doctor through the application, thus intervening quickly and maintaining the safety of the patient and thus life 
will be healthy and productive. 
 
Limitations 
 
The project will face some challenges, such as bringing accurate and very sensitive sensors dedicated to heart 
patients, and they are provided upon pre-order from the countries that manufacture them and are delayed due to 
shipping operations and sometimes they arrive damaged due to bad shipping. Also, the programs that are used in 
some sensors, such as Arduino, need knowledge of the coding language. The size of the sensor must be very 
accurate and suitable to be installed in the arteries, which is very difficult, and the other ring must be accurate, but 
with a space to store the medicine. 
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ABSTRACT 
 
Today's digital-age students have more access to a variety of smartphone apps tailored to supplement their education 
than ever before. Especially in the pandemic of COVID-19, the need for such an application for personalized learning 
has gained a lot of popularity. The main objective of this study is to design and develop a mobile application for home 
tuition application to school students in facilitating their studies due to COViD-19. The mobile application is for 
Android devices only, by using the mobile application, which is specialized for Android devices and for school 
students. This application that provides users to easily get a private tutor to help students in their field to excel. This 
application saves time to search for a private teacher quickly, as the user can choose the teacher near his area, so 
students need a teacher to understand lessons well and understand the lessons. Application is developed using the 
Dynamic Systems Development Method and a questionnaire was used to collect data for the pre and post-development 
phase of the development. The study showed a promising result in enhancing the teaching and learning experience for 
the affected people due to pandemic. 
 
Introduction 
 
Given the importance of education in our present time, which has become an essential thing in the world, improving 
education in all ways, due to the importance of adulthood. As it has become in our present time that there are 
difficulties faced by the student, meaning all students in the world in our present time, with the presence of COVID-
19 as schools have not been opened that prevents students from going to school due to COVID-19 and the education 
process was completed because education remotely. 
This gives the motivation to develop and application designed to serve school students to facilitate the student's 
teaching process through the private home teacher. In this application there are private teachers with their personal 
file, so through this application the student can enter this application and search for a teacher in terms of knowledge, 
experience, gender, residence status and the teacher's nationality and also he can determine the number of lesson hours, 
book a seat with him or submit a request. Also, through this application, we will write a precautionary list for students 
and teachers while the teacher goes to students at home due to COVID-19. Therefore, the student needs to do home 
tutoring to understand the lessons through the tutor. The student can improve his scientific level through the teacher. 
There are many ways to facilitate student learning, understanding lessons, and improving their educational level, 
including these methods (learning from school, studying in colleges, private teacher, etc.). This project aims at school 
students to make it easier for student to obtain a private teacher close to his area. This application helps school students 
in Amman to get a private home tutor from their area. This is in order to provide them with comfort and to save their 
time while searching for a teacher near them easily. This application helps teachers to get additional income by getting 
students that need help to understand the lessons for an amount of money. Where students easily get the teacher who 
they wants and book a seat with him. So students won't have to search for a teacher for a long term. This is an app that 
makes it easy for them to have a private home tutor. 
 
Literature Review 
 
A literature review is an information that has been published on a specific topic. Those were published in a specified 
period. This is to understand the relationship between the business contexts of any application. Also, his contribution 
to other work or literature review of the relevant work has an important role. The literature review is a summary of a 
synthesis of a lot of information.  The objective of synthesizing a lot of information is to arrange and rearrange the 
information as well. The benefits of reviewing the literature lie in that it advises the reader evaluates the sources and 
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summarize the important information about the source also provides an overview of any topic and defines the main 
requirements for the development as well as the design of the lessons home application. 
Therefore, the student needs to do home tutoring to understand the lessons through the tutor. The student can improve 
his scientific level through the teacher. Student rely on the online learning management system instead of 1-1 learning 
which enable us for this project helping students and teachers in this COVID-19 era. 
There are many ways to facilitate student learning, understanding lessons, and improving their educational level, 
including these methods (learning from school, studying in colleges, private teacher, etc.). This project aims at school 
students to make it easier for student to obtain a private teacher close to his area. This application helps school students 
in Amman to get a private home tutor from their area. This is in order to provide them with comfort and to save their 
time while searching for a teacher near them easily. This application helps teachers to get additional income by getting 
students that need help to understand the lessons for an amount of money. Where students easily get the teacher who 
they wants and book a seat with him. So students won't have to search for a teacher for a long term. This is an app that 
makes it easy for them to have a private home tutor. To help students in our present time due to COVID-19. Schools 
were prevented from opening and it became distance education. Therefore students need guidance learning and here 
our application will help local students and teachers to interact with each other.  
 
Methodology 
 
A methodology is a set of stages, guidelines and thoughts that help us gathering data on the topic we want and check 
its success.  The choice of the type of methodology depends first on the nature of the project as well as the resources 
and timelines available. There are many types of methodologies that can be used during project development such as 
waterfall model, spiral model, incremental model, rapid application development model, dynamic system development 
model, etc  .Therefore, the methodology is very of use for the success of the proposed project because it helps in 
verifying experimental details and also helps in identifying the organisms and also providing the necessary 
explanations in addition to discovering explanations for sudden patterns . 
For the conducted study Dynamic System Development Method (DSDM) model because it will help to complete the 
project step by step in the correct manner within the stipulated budget. Therefore, there are many reasons that make 
us choose this model (DSDM), such as showing consequences promptly and directly, showing early indicators of the 
success or failure of the project. In addition, in order to increase the performance of the application and helps to 
improve the quality of services, also the something primary tasks are delivered quickly and at the time specified (K.U. 
Sarker et al., 2018)(K.U. Sarker, Bin Deraman, Hasan, Mahmood, et al., 2019)(K.U. Sarker, Bin Deraman, Hasan, & 
Abbas, 2019)(Kamal Uddin Sarker et al., 2020)(Kamal Uddin Sarker, 2020)(K.U. Sarker et al., 2020). 
 
Design and Implementation 
 
Figure 1. shows context diagram of the application. 

 
 

Figure 1. Context Diagram. 
 
 
 
 

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 2



   
 

Figure 2. shows data flow diagram (DFD Level 0). 
 

 
Figure 2. DFD Level 0. 

 
Figure 3. shows data flow diagram (DFD Level 1). 
 

 
Figure 3. DFD Level 1. 

Figure 4. shows the use case diagram. 
 

 
Figure 4. Use Case Diagram. 

Figure 5. shows the entity relationship diagram. 
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Figure 5. ERD Diagram. 

 
Figure 6. shows the login screen of the application developed as the first prototype. 

 

 
Figure 6. Login Screen. 

 
Results and Discussion 
 
Questionnaire was used as an instrument for data collection method. Set of 5 questions were distributed to all the 
stakeholders such as student, teachers and parents. The description is discussed below. 
In Figure 7. It is found that 60% of the respondents and agree that the student's obtaining a home teacher is important 
nowadays due to COVID-19 and the failure to open schools, while 20% of the participants said that he was good and 
20% said that Fair, in addition to that, there are 0 percent who said they are poor to afford. 

Figure 7. Question 1. 
 

60%20%

20%
0%

(1)
How would you rate the importance od a student getting a home 

teacher and being close to the area in which he lives  at the present 
time due to COVID-19?

excellent fair good poor
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In Figure 8. it was found that the number of people who were already accustomed to the teacher my private home. 
70% of the people said yes and 30% said no. 

Figure 8. Question 2. 
 

Figure 9 shows whether this current application helps to improve the student's level of study or not. 30% agree with 
the current implementation, 65% strongly agree, 3% disagree and 2% strongly oppose it. Where of the people agree 
that the application improves the level of the student in studying. 

Figure 9. Question 3. 
 

70%

30%

2
Are you used to a private home tutor?

yes no

30%

2%
3%

65%

3
Does the current application improve 
the level of the student in the study?

agree strongly agree disagree strongly disagree
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Figure 10 shows the opinion of people who use the application about the existence of difficulties when registering in 
the application and searching for a teacher or not. 60% chose No, and 40% chose yes. 

Figure 10. Question 4. 
Figure 11. shows the number of people who prefer the private tutor to explain to them at home and not through the 
mobile app. 80% of the people said yes, and 20% of them said no. 

Figure 11 Question 5. 
 
Through this questionnaire, we concluded that this application will be very popular and we also concluded that all 
students need this application, in addition to that, it is an easy application for them and they do not face any difficulty. 
So it is assumed that this application will succeed in the future due to the current situation.   
 
Conclusion 
 
In this pandemic era the life of individuals have changed significantly. Education is done mostly remotely and there 
is a need to find ways to disseminate knowledge more effectively and efficiently. This mobile application will help 1-
1 knowledge transfer in the locality much easier enhancing the teaching and learning process and experience for the 
stakeholders. The application is in development phase, usability analysis needs to be carried out to find the 
effectiveness of the application. Keeping the stakeholders in loop to design the application more easy and accessible 
to users. Prototype needs to be enhanced further with vigorous inputs from the stakeholders using the Human 
Computer Interaction (HCI) principles keeping in mind. 

60%

40%

4
Did you face any difficulties when redistering in the 

applcation and searching for a teacher?

no yes

80%

20%

5
do you prefer the teacher to explain the lesson,by going 

to the student's house?

yes no
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The application will be useful to keep track of student interaction for using prediction and early warning utilizing 
datamining techniques. Different useful tools for interactivity and using learning management system can also increase 
the retention of the students(Raza Hasan et al., 2018)(GebreYohannes et al., 2017)(Naidu et al., 2017)(Raza Hasan & 
Mahmood, 2012)(Raza Hasan et al., 2015)(Raza Hasan, Palaniappan, Mahmood, Abbas, Sarker, et al., 
2020)(Mahmood et al., 2019)(Siddiqui et al., 2012)(Raza Hasan et al., 2019)(Bhatti et al., 2017)(Sattar et al., 
2020)(Hayat et al., 2018)(Mohammed et al., 2019)(Raza Hasan, Palaniappan, Mahmood, Abbas, & Sarker, 
2020)(Raza Hasan, Palaniappan, Mahmood, Naidu, Agarwal, et al., 2020)(K.U. Sarker, Bin Deraman, Hasan, 
Mahmood, et al., 2019)(Mustafa et al., 2019)(R. Hasan et al., 2019)(Al Raisia et al., 2020)(Agarwal et al., 2021)(Al 
Amri et al., 2020)(Khalifa, 2019)(AL Hamdania et al., 2020)(Naidu et al., 2020). 
Now, the application is limited to Muscat, Oman. For future extending to whole Sultanate of Oman and the targeting 
the global community of learners.  
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Abstract 

Smart cities are the built-up area that implements different types of electronic Internet of things 

(IoT) sensors to collect data. The data that the sensors are collecting is used to manage assets 

resources and services efficiently. Those cities are digitally transferring to improve the financial, 

environmental, and social aspects of urban life. (M. Saraju P., etc. 2016) The traditional 

consumer of buying is continuing to evolve, that is what makes the merchants think about their 

sales opportunities. Lots of people are searching for the fast and easiest way to collect the 

products that they need. (H. Blanca., etc. (2010) 

The main objective of this project is to implement a smart shopping cart with the help of RFID 

technology to optimize the purchase. Is to use the RFID-related implementation practice in the 

cart. In this project, the RFID card is used as a protection entry to get the goods in the mall. If the 

item is placed in the shopping cart, the price of the product will appear, and therefore the total 

amount will be displayed. If we want to remove the product from the cart, you can withdraw the 

product and get the amount of this specific product deducted from the total amount, thus 

enhancing security performance and speed during purchases in shopping complexes. The key 

point of the proposed framework is to give innovation that is geared to a minimum of effort, 

adaptable effectively, and efficiently to assist shopping individually. So much time is saved on 

billing counters. (Megana 2018) 

This paper presented a smart shopping cart that is implemented by the Internet of things (IoT). 

This technology is driving IoT research in the future. The smart shopping trolley is implemented 

by using an RFID card. The trolley is full of sensors and it giving the customers their needs.  

Keywords: 

IoT, RFID, Smart Trolley, Smart City, Smart Shopping 
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Introduction: 

Shopping is the most activates that lots of people love to do all over the world. That’s because 

some of the people like to choose the best items that are in the shop. But there are some problems 

that the people face, for example, a crowd and waiting in a long line to pay and lots of other 

things that. Nowadays shopping is using some technology’s that helps to get rid of the crowding 

and waiting in a line. These technologies are using in self-driving cars is the same that that is 

powered to this trolley: computer vision, sensor fusion, and deep learning algorithm. (C. Josh. 

2019) 

This technology is changing the trolley in the supermarkets into a smart trolley that is having 

sensors to make shopping easier. This will help to get rid of the checkout lines, and an easy way 

to pay the charge. The trolley is built-in with a barcode scanner and credit card swiper, but there 

are three image recognition cameras and a weight sensor that automatically scans the items that 

are drop-in the trolley. Doing this trolley is going to help the merchants, in having lass number of 

cashier’s labor and they will help the customers and keep the shelves stocked. (C. Josh. 2019) 

The trolley is having sensors all over it, when the customer wants to add things to the trolley, 

they need to scan the item by using the barcode. There is sensor fusion that helps to know all the 

items that enter the trolley and it can know if the item was scanned or not. The fusion sensor is 

giving red lights if the item wasn’t scanned. While the customers are shopping the screen in 

giving them some notification about the things that have been offered. Also, some sensors count 

the weight of the fruits and vegetables. The is a search option that helps to find the items that you 

want and it’s giving the in-store map to find the item quickly.  The system is having Recipe 

Recommendations and Scan-less Recognition. The pay charge is by credit/debit and the receipts 

are digital that we send to the customer when he pays. In the end, if there are any problems the 

trolley is giving red lights; in this case, the workers will help the customer, and if everything is 

going well after the paying it is going to give green lights. (Caper 2019) 

Similar Studies: 

RFID is an upcoming innovation that has as of late pulled in mild authentic concern for the 

exploration crew because of the amazing benefits it offers over the other existing recognizable 

proof and data detecting advancements. RFID is a specific term utilized for systems that use 
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radio waves to naturally distinguish things. RFID is a technology that allows alternate of 

statistics amongst labels and readers besides the need of viewable pathway over a separation up 

to a couple of 10 meters relying upon the sort of label engaged. For this framework, the facts are 

being swapped by using radio waves, and distinct tags can be scrutinized or gathered normally. 

This phase is designed to survey the current technological know-how writing and probe the 

problems in the current RFID organization starting from the transformation to yet in its 

cognizance phase. From previous the boom of this revolution from the 1900s, aside from this 

expressed dependable perspectives, accordingly innovation likewise helps a few affairs or points. 

A planned motivation at the back of section for seem to be at the writing recognized with the 

above referred to technological know-how additionally develops scholarly analysis with giving a 

deal into a segment of the super and noteworthy cases hindering the growth of this alteration. It 

ought to confront these instances with a precise end goal to give a more distinguished 

permeability and a better item pace of the RFID innovation.  

Currently, the exercise of barcode for commodity recognition demonstrates various restrictions: 

statistics is constant; allows only one scan at once; involves neighborhood; less extent and low 

surveillance. This technology is in addition immune, secure, acknowledges gadgets in a specific 

order, and facilitates distinct types of data, several synchronous scans, will not require vicinity, 

and has a large scope. So that instinctive item awareness is workable if and only if all prevailing 

gadgets inside the mall are recognized with tags and every trolley with a scanner. The usage of 

this science, as a result, encompasses many blessings like enhanced security, a subsequent 

decrease in misplacement of products, reduced person interference, and inaccuracy, extended 

rapidity in assigned operations, remarkable recognition of gadgets with auxiliary details, and 

obtainability of practical when compared to different computerized identification systems. 

(Megana 2018) 

Automatic Identification Systems: There are quite a few applied sciences accessible for 

Instinctive Recognition systems. In phrases of implementation, fee necessity and the technique 

related single or a combo of consequences are selected for Instinctive Recognition effectiveness. 

Barcode Systems: This implementation contains a double code comprising of the showcase of 

bars and spaces organized in a parallel format as depicted in the figure below. The sequence is 

huge with 
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limited bars and spaces which are depicted numerically and alphanumerically. This is done 

by optical laser scanning. Despite equality in their cloth implementation, there is much more 
contrast among the code designs.  
Optical Signal Identification: This was commenced in the previous 1960s. For this, an 

especially designed font was developed which styled the signs so that they are studied without 

problems in the ordinary mode by using the humans and instinctively via the equipment. The 

primary utilization related to this technology is the huge solidity of information and the 

feasibility of decoding information graphically during emergencies. This technological know-

how was once applied in the banks for the registration of checks, productive and administrative 

fields. Despite many advantages also this technology vanished globally due to massive prices 

along with complexity when in contrast to other identification systems. (Megana 2018) 

Biometric Procedure: Biometrics is the science of computing and having magnitude methods 

involving human beings. It makes use of tactics to differentiate living beings with the aid of 

error-free and unique physical characteristics. In the implementation, they include thumb 

marking, palm marking methods, vocalized recognition, and optic disk recognition.  

Smart Card: Smart card is an automatic records application likely with greater calculating 

the magnitude which is blended into a plastic card. These playing cards are furnished by 

electricity and a timer beat from the desktop through the touching exterior. Information shift 

between the computing device and the card takes area via a two guiding sequential connector. 

One of the fundamental advantages related to the smartcard is that the information saved in it can 

be defended in opposition to not appropriate strategy and exploitation. The downside is most 

cases worried about the contact primarily based smartcard is the susceptibility to corrosion, dirt. 

The reader machines that are used regularly are also expensive to preserve due to the fact their 

accountability to fade. This smart card technology is kept in improving the sales and letting the 

customer feel free in choosing the products. In this technology, the customer is having the ability 

to search for the things that they want and to find them by using the store mapping that's is 

helping to find the items very quickly.  (Megana 2018), (H. Hasilza., et al. 2014) 

 
Objectives of the proposed research: 

1. Understand the requirement of Customer's Smart Shopping  

2. Develop the Prototype for Smart Application  
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3. Propose the framework for the Smart Shopping Trolley APP 

 

Research Methodology: 

The Research methodology is DSM Model 

DSDM Model is stranded for Dynamic System Development Method, it's an agile method that is 

primarily used as software development for project delivery framework. It's a framework that is 

current knowledge about project management. The DSDM is an iterative and incremental 

approach that is focusing on fast deliveries and involving the user throughout the project. DSDM 

is a software development community that is rooted, but some convergence of software 

development changed the DSDM framework, which makes it complex for problem-solving 

tasks. That is what helps us to develop a system dynamically. The use/implementation of it can 

be for agile and traditional development processes. Also, it is suited for both systems if they are 

the requirement and not fixed in advance. From the development life cycle, we can go to the 

previous phase of software development. Some people may be working on requirement analysis, 

and other people working on development at the same time, that's because the work is not 

iteratively and incrementally. Any changes were done during the development of the project by 

the user can be correctable. Throughout the project development, testing is conducted. The 

DSDM is simple, extendible, straight forwarding that's based on the best principle that starts to 

implement the project structure, and it’s not the calming to solve all kinds of projects. (K. 

Aiman., Z. Iqra., A. Muhammad. 2017) 

As in the following figure, the agility features of the DSDM are satisfied, and its basic concept is 

to adjust the time and resources. The DSDM has four main phases, (feasibility, functional model 

iteration, design and build iteration, and implementation). In those phases, they are having 

several sub-phases. (S. Abdullahi. 2013) 
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The following figure is showing the DSDM Process Model 

 
 

Figure 1: DSDM Process Model 

(K. Aiman., Z. Iqra., A. Muhammad. 2017) 

 

There are two major phases that the DSDM is divided into, Pre-project and Post-project phases. 

 Pre-project: that has the decision for setting the project in the first place on the business/Board 

decision. The sub-phases in this phase are several, like Feasibility study, Business Study, 

Functional Model, System Design and Build Iteration, and Implementation. 

Post-project: to access the success of the project, this phase is maintaining the 

postimplementation review. (K. Aiman., Z. Iqra., A. Muhammad. 2017) 

The way that DSDM methodology works are to impact the agile on the software project 

management. And the team must think and research about all the possible reasons that can affect 

project management (brainstorming) in the real world. And providing a studied related work, this 
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what helps to identify the main cause of the problem on the software. Make a questionnaire 

based on the knowledge of the literature review and brainstorming. After that, all the information 

that you need is from the questionnaire. (K. Aiman., Z. Iqra., A. Muhammad. 2017) 

 

The following figure is showing the proposed methodology: 

 

Figure 2: a proposed methodology 

Framework and design of the proposed system: 

This system is developed in the stores for self-service. All the things needed are in the trolley, 

where you can search for the items, find the offers, and find the selected items by using the in-

store map. The self-checkout system is implemented so that the customer is going to service 
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his/herself, the customer is having access control, electronic article surveillance (EAS), and 

directed personal advertising subsystem to know the offers that are available in the store and the 

place of them. (L. Per Olof., B. Hillsboro. 2003) 

The description for the self-checkout of its merchandise from controlled areas, such as 

supermarkets and retail stores, system is implemented by collecting the identification of data 

about the selected item and connecting the information with the stored inventory, authorization, 

pricing, and payment data. The system can also integrate with an EAS system, so when the 

selected item is purchased then the attached EAS tag is deactivated. 

Each item is identifying with (RFID) tag that is associated with each item to be checked out. 

When the RFID reader reads the RFID tag it's giving detailed information about that item. The 

stored information in RFID tags can be changed or augmented. To deactivate the attached EAS 

labels it's tied to scanning and capture of known the data associated with the items for the self-

checkout.  

This invention is integrated access control for a self-checkout system and the method for the 

lowing subsystems. The access control subsystem is having a database that contains a list of 

authorized members to restrict access to a control area. The system can have RFID, barcode 

scanner. (L. Per Olof., B. Hillsboro. 2003) 
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The Existing method of RFID technology is the most revolutionary technology that will be used 

in the future of retail sales. The use of RFID technology is improving the experiments for the 

customers to visit any self-service store, and to serve them self's without the need of anyone. 

This technology is going to be replacement the barcode system, where is low-cost but in a new 

way, that what makes this technology is increasing. (A. Zeeshan., S. Reena. 2014) 

Improving the stores by using RFID: identifying radio-frequency data is showing the data of 

the item tagged that is attached to the trolley. The data that the RFID tag is giving to the 

marketing, is information about the item and the time of shopping, the distance of the number of 

the shelf visits. With the RFID data, there is POS data to analyze the movement information of 

the customer in the shop. (A. Zeeshan., S. Reena. 2014)   

Improving commodity allocation: the important thing in the retail area is to deploy the items 

on different shelves in the supermarket to have better benefit for the sellers to choose the things 

that they want. This project is collecting the data of the customers' paths that to deploy the items 

on the shelves based on the thing that the customers need and based on the customer's paths. The 

way to have the path of the customers are from the shopping card trolley that is having RFID 

tags, those tags are having POS technology where the shopping transaction data are there. All the 
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data of the different customers are collected together for the best sales items. Based on the best 

sales they can count the sales volume considering the profit and purchase probability of the 

commodity. Also, the shelves are going to be modified based on the best sales products. (A. 

Zeeshan., S. Reena. 2014)   

 

Figure 4: Design of the smart card with the supermarket 

The hardware’s needed are: 

• Sensors: it's a device that monitors and its collet data and sends that information to the 

computer processor. There are lots of types of sensor depending on the need of them. the 

sensors that are used are weight sensors, sensor fusion. 

Weight sensor: the sensor is used to know the weight of the items; in this project, it's 

implemented to count the weight of the fruit and vegetables that the customer is buying. 

sensor fusion: this sensor is having the ability to the inputs from multiple radars, lidars, 

and cameras to collect the input together that's to make an image and to know the things. 

The result is more accurate because of the balance of the strengths of the different 

sensors. Then the system is seeding the results to support more intelligent action. This 
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sensor is implementing to know if the customer drops an item in the trolley without 

scanning the barcode label.  

• Barcode scanner: it's using to encode the information by a machine as a visual pattern 

readable. The use of it is to track products, prices, and it's for centralizing the recording 

in a computer software system. 

• card swiper: a machine banking, to pay the charge.  

The software’s that are needed:   

• Computer vision: it's an artificial intelligence that makes the computer integrity and 

understanding the visual world. Developing this system in a shop is helping to enhance 

the shopping experiments, detect out-of-stock shelves, and increase loss prevention. 

• Deep learning Algorithm is a type of machine learning that makes the computer 

perform humanlike tasks, the things that it can do are recording speech, making 

predictions, and identifying images.  In deep learning just put the basic parameters about 

the data and trains the computer, then it's going to learn on its own by using many layers 

of processing.  
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Figure 5: Design of the Network 

Benefits to society: 

For an easy and fast life in a world that is experiencing a major revolution in technology and 

artificial intelligence technologies, this project is implement a smart shopping cart with the help 

of RFID technology to optimize the purchase. And it will help in facilitating shopping in large 

and crowded stores, as the use of the smart cart reduces the time for the buyer during the 

purchase process since once the item is placed in the cart the buyer can know the price of the 

commodity and the nutritional value therein, If the item is placed in the shopping cart, the price 

of the product will appear, and therefore the total amount will be displayed. Adding and 

removing the product in the card is very easy, that’s in the screen that the customer is using, and 

everything is very basic. And when an item is removed it's going to deduct from the total 

amount. Upon completion of the purchase process, he can obtain the total amount and pay either 

through a credit card or through the programs loaded on the phone. It will also save him time and 
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effort while waiting at the cashier. Implementing this system is helping to have a security 

performance and reducing the time during shopping complexes. give innovation that is geared to 

a minimum of effort, adaptable effectively, and efficiently to assist shopping individually. So 

much time is saved on billing counters. 

Technology became the thing using every were, it helping to make the life easier and faster. 

Implementing any new technology is helping people to save their time and effort. Nowadays 

people are searching for new technologies to try them, in this way number of customers is 

increasing that’s because lots of people are curious to discover about the new technical item and 

at the same time it's not going to take from them lots of time in shopping. When the number of 

customers is increasing, the customers are going to tell each other about the store that is having a 

self-checkout trolley then the store is going to have a good reputation about the store. Nowadays 

in this technology time, all people are searching for the easier and fast way to do everything. 

Implementing this system is going to help on keeping pace with the era of development. And that 

will help to increase the technologies ideas that people are having. Lots of ideas are coming to 

improve previse ideas, and the other of them are to implement new ideas. In this way lots of 

Omani people will like to implement or to improve an idea, that’s going to help us having new 

ideas and keeping pace with the era of development. By reducing congestion in the stores, this 

helping to reducing the possible accidents as for the diseases.  

Conclusion  

With the continuous advancement in science and technology, the world is competing in 

designing and developing the latest tools to facilitate life. Through this project, which depends 

on the idea of developing a smart cart that helps the shopper know the prices of goods and the 

nutritional value of each commodity, and also facilitates the payment process so that the shopper 

does not have to wait with the cashier, once he finishes the purchase process, he can pay by 

credit card or Programs available on iOS and Android systems. In the future this project can be 

more creative that's by adding some new systems that will count the price of its immodestly 

when the customer is putting the item in the trolley. There can be some sensors that will control 

the trolley, so the customer is only going to map the items that he/she wants then the trolley is 

going to move to the list of products that the customer need.   
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Through this project, we had a good idea of technological Artificial intelligence and a clear 

picture of how to employ it in our current life. We also aspire to adopt this idea in the future and 

try to implement it physically after completing the study in a commercial market. The meaning 

of RFID and how is it implement to be used with the pos to collect the data of the customers. 
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Usage of recycling materials of PVC material in designing of 
solar panel floaters 

 
ABSTRACT 
 
The purpose of this report is to study the impact of Plywood and PVC materials for the development of Solar Panel 
Floaters. Solar panels are the world's largest source of renewable energy and are widely regarded as the best solution 
for replacing fossil fuels. This report contains extensive discussion of two different PVC materials, one of which was 
chosen to be the floaters for the solar panels. 
This study includes a brief introduction to solar panels and solar panel floaters, as well as its background, problem 
statement, and project limitations. A literature review of seven journal articles related to the topic and methodology 
was conducted. Upon this review, tests will be selected upon design of experiments to determine whether to determine 
whether the desired material can withstand the weight of the solar panels and overcome the wind factor, which is 
always one of the major issues with solar panel floaters. The final results of the tests are discussed in the report's 
results section. The final comments on the selected material are given during the discussion, as well as how it is a 
better choice than the other suggested materials. 
 
Keywords: Recycle, PVC, Solar Panel, Floaters 
 
INTRODUCTION 
 
This report focuses on the case study on the effect of recycling materials of PVC and Plywood material in designing 
of solar panel floaters. The report consists of the introduction, literature review and the methodology on the topic.  
Fossil fuels are the substances in which hydrocarbon are the main chemical element. The burning of the fossil fuels 
is known as the non-renewable sources of energy, which means once they are used, they cannot be used again. The 
fossil fuels were made from the anaerobic decomposition of dead and buried organisms. The burning of the fossil 
fuels in order to get the energy is being used for many decades now. These methods not only deplete the world’s 
fossil fuels but also creates a huge amount of harmful emission for both humans and environment. the reduction in 
the layer of Ozone, the global warming and melting of glaciers are just few of the many major disadvantages of the 
rapid burning of the fossil fuels just for the sake of energy. 
Many researchers have done some research work in the calculating and comparing the emissions of the gases 
between the solar panels and other sources like burning of fossil fuels. It is very important to consider the study of 
the other researches on this topic because it will help us to understand more the concept of the carbon emission from 
the PV cells. Keeping the top 10 research articles and books under consideration, the literature review of some of 
those studies are given below: 
 
Case Study 1: Development of solar panel floaters using recyclable materials 
by Lu Sheng Chua, Mohd Faizal Fauzan, Mohammad Rhiaz. 
 
This journal article focuses on the designing and manufacturing of the Solar Panel Floaters by using the recyclable 
material. It can be achieved by optimizing the pontoon design. This will lead to the lower fabrication cost per unit. 
As the study is taking place for the Solar panel floaters in Malaysia so the structure is being designed to cater with 
the surrounding environment of the Malaysia. The Ashby method was used to select the PVC and plywood 
materials. The mass reduction was very important from the original apparatus, so by using the recyclable materials, 
the total mass reduction of 56.55% was achieved.  
The floating structures are referred to as pontoon. The main reason for design the floaters with recyclable materials 
is to reduce the Levelized Cost of Energy (LCOE), the optimal performance of the pontoon while partially being 
submerged in to the water. 
In the Ashby method of material selection, the function or calculation is used which is derived from the performance 
P. the equation can be represented as below: 
 

𝑃𝑃 = 𝑓𝑓 (𝐹𝐹,𝐺𝐺,𝑀𝑀)----------- (1) 
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Where: F refers to functional requirements; G refers to geometric parameters; M refers to material properties 
After the calculation, it was found out that the most suitable materials for the floaters are the class of natural 
polymers. In the new design all the metals were replaced by the PVC materials due to the heavy weight and rusting 
of the metals. This is also due to the fact that the PVC are low cost, low density and more moisture resistance than 
the metals. 

 
Figure 1. Floater design 

 
 
To ensure that the floaters can tolerate the weight of the panels and float on the water, the following equation was 

used to calculate it: 

     𝑉𝑉 =  𝑀𝑀
𝜌𝜌

 ------------- (2) 

Where: M = Mass of the Floaters; ρ = density of the water (1000 kg/m3).  

After all the calculations, a more suitable design was selected for the floaters, which is given in Figure 2. 

 
Figure 2. Module Floater 

 
As the cost reduction was also factor kept under the concentration so the Table 1 shows the Mass, volume, Weight 
tolerating capacity, platform dimension and estimated cost (RM) of the new design. 
 
Table 1. Specification of Proposed floaters 

 
The estimated cost of the apparatus is calculated to be 218.19 Malaysian Ringgit (MR), which is much lower than 
the usual cost of the floaters, which is 425 MR. 
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Case Study 2: A new photovoltaic floating cover system for water reservoirs by 

Carlos Ferrer-Gisbert, José J. Ferrán-Gozálvez, Miguel Redón-Santafé, Pablo Ferrer-Gisbert, Francisco j. Sánchez-

Romero, Juan Bautista Torregrosa-Soler (2013) 
This paper discussed the new PV floating cover system for water reservoir. The researchers used polyethylene-

floating modules, which can adapt of many water levels. The floaters covering the river will have many other 

benefits too, such as: 

i. Lowering the filtering cost 

ii. Much Longer duration for the algae production 

iii. Reduce the slit accumulation. 

The design of the floater was calculated to be 1.6x1.0m / 200 Wp panels. In order to get the maximum amount of the 

radiation from the sun and produce higher energy, the panels are fixed at 30°.  As the tilt angle of the panels decreases, 

it requires a shorter distance between row lines of PV panels to prevent interactive shadows. The lowers angle also 

prevents the apparatus to face less air resistance on the windy days and have some drifting force.   

The new design is technically much feasible and economically viable. The Photovoltaic Floating Cover System 

(PFCS) discussed in this paper is efficient solution to certain agro-energetic policies. 

 

Case Study 3: A Review on Floating Solar Photovoltaic Power Plants by Patil 

(Desai) Sujay S., Wagh M. M., Shinde N. N. (2017) 
This paper discusses the different types of Floating solar power plants and their importance in today’s world. The cost 

of the floating solar power plant is way cheaper than the ones on installed on the land. The area required for the plant 

on the land effects the cost of the plant as it is more expensive to rent the land. After the studies it is find out that the 

efficiency of the solar power plant on the water is increased then the ones on land. The air above the panels cools them 

hence providing with the more efficiency. This paper also presents different types of floating solar power plant around 

the world. Figure 3 shows the basic setup of the floating solar power plant. Different types of power plants can generate 

up to 500kWp, medium size power plants can produce up to 500 to 1500kWp and large power plants can generate 

more than 1500kWp.  

Figure 3. Basic outline for floating PV solar power plant 
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Figure 4 is the design for the floating solar panels installed in California, which is generating up to 175kWp of power. 

In this design, the PV panels are fitted on the floater and the angle at which they are installed is calculated to be 8° to 

get the maximum amount of radiation in order to generate higher energy. 

 
Figure 4. Floatovoltaic Concept at Far Niente, California 

 

Case Study 4: Solar Lanes and Floating Solar PV by Md Wazedur Rahman, Md Sultan 

Mahmud, Rahate Ahmed, Md Sydur Rahman, Md Zannatul Arif  (2017) 

 

This paper discusses the new possibilities of sources of energy in Bangladesh, one of which is the floating solar power 

plant. It represents a mathematical calculation of the floating solar power plant as shown in Figure 5. As it opens the 

new avenue for the solar power sector by providing energy through the surface of the water. It covers less area than 

the ones on land.  

 
Figure 5. Model developed [20, 21] for solar panel by using data of Sun power E20/435. 

 
The above calculation is done in MATLAB according to the Standard Test Condition (STC), which consists solar 

irradiance to be almost 1000 W/m2, air mass almost 1.5 and the temperature to be near 25°C. Figure 6 shows a simple 

graph of voltage over power of the solar panel in temperature of 25°C and 527.7W/m2. After the calculation, it was 
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found out that the whole Floating Solar Power Plant could generate up to 7.62 MW of electricity. It can be applied to 

generate 13% of total country’s power.  

 

 
Figure 6. characteristics of solar panel in temperature 25°C & 525.7 W/m2 

 

Study 5: Design parameters of 10kw floating solar power plant by Paritosh Sharma, 

Bharat Muni, Debojyoti Sen (2015) 
This journal article focuses on the design parameters of the solar panel floaters. In this report, the floaters are discussed. 

The floaters are made from the PVC material known as Plasticized / Flexible PVC. This is due to the reason that the 

density of the PVC used in this design is very low which means it will float on the water, which is the main purpose 

for the solar panel floaters. The reason why these floating solar parks are becoming famous is that they safe a lot of 

land by setting up on the water where the availability of the large water is accessible. According to the article, the 

setting up requires many precise connections and requires at least two peoples on the plant to keep it maintained but 

it is very beneficial by freeing up space on land and setting up on the river. 

 From Figure 7, it can be seen that the solar panels are fixed on the floaters in such an angle that it gets the 

maximum radiation from the sun and produces the maximum energy. The floaters are fixed under the structure to keep 

it floating on the water. The panels are cooled naturally, as the air above has high moisture. By planting the floating 

solar park, it prevents the evaporation process from the river by 70%. There is less need of the cement structures in it 

as all the main processes will happen on water. The algae growth in the water can be reduced as the water is mostly 

covered by the solar panels.  
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Figure 7. The design parameter of the Solar Panel floater 

Study 6: A Study on Power Generation Analysis of Floating PV System 

Considering Environmental Impact by Young-Kwan Choi. (2014) 

In this journal article, the author has proved the superiority of the floating solar power plant by comparing the amount 

of generation by 2.4kW, 100kW and 500kW. In addition, there were other factors that effects the efficiency of the 

solar panels such as speed of wind, speed of waves on which the panel’s floats were also analyzed. Korea Water 

Resources Corporation, or K-water, is the governmental agency for comprehensive water resource development. The 

K-water, Figure 8, has installed 100kW and 500kW Floating solar power plants in Korea in 2011 and 2012 

respectively. In the 100kW power plant, the panels are tilted to 33° and it has installed capacity of 99.36Kw. The 

panels of 500kW power plant are also tilted to 33°C with the installed capacity of 496.8kW.   

 
Fig.8 K-water PV floating plant 

For the comparison of the two power plants with different capacities, as shown in Figure 9 “Daily average 
generation quantity of Haman 935.9kW overland PV system when converted into 99.36kW” Young-Kwan Choi. 
(2014).  
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Figure 9. Comparison of daily average generation capacity 

 

According to this journal article, the floating solar power plant is 11% more efficient than the ones installed on Land. 

The data collected during the experiment is taken in such a way the angles of the panels are being changed in such a 

way that the wind factor is taken zero. In order to get more efficiency from the power plants, the tilt angle of the panels 

have to be changed couple of times per day. 

 

Study 7: Energy Pay-Back and Life Cycle CO2 Emissions of the BOS in an 

Optimized 3.5 MW PV Installation by J.E. Mason, V.M. Fthenakis, T. Hansen and H.C. Kim (2005) 
 
In this article, the study has been done on the Balance of System (BOS) components of the 3.5 MWp multi-crystalline 

PV. BOS (Balance of System) are the components used in the solar power plants, which includes everything except 

the photovoltaic panels, which are switches, wires, mounting system, inverters, batteries and battery charger. Other 

processes such as transportation, installation etc., are also included in BOS. 
In the Figure 10, it can be seen that the emission of BOS are given. The highest emission is from the production of 

the BOS components which is 25 kg CO2 eq/m2 and the least emission is by transportation of those parts to the power 

plant, which is 1 kg CO2 eq/m2.   

 
Figure 10. Life-Cycle GHG Emissions of BOS 
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According to (J.E. Mason, et al 2005) “the total primary energy for the BOS life cycle was estimated, by using different 

databases and analysts, to be only 526-543 MJ/m2. The GHG emissions during the life cycle of the BOS are 29-31 kg 

CO2 eq./m2.” This results shows that if the current PV modules are replaced by the new and improved CdTe modules 

in the Solar Power Plant then it will decrease the amount of GHG. 

 
Methods 
 

Plasticized PVC is flexible in nature and it is usually used as thermoplastics in everyday work. 

The density of the Plasticized PVC is 1.35 g/cm3. On the other hand, the un-plasticized PVC is 

rigid in nature and has density of almost 1.5 g/cm3. By keeping these qualities in mind, the 

plasticized PVC are the best option as the floaters for the solar panels as they have less density and 

are much more flexible than the un-plasticized PVC. This also means that the plasticized PVC can 

undergo more stress than the other can, which makes it much more favorable material to use in 

this case. 

 In order to design the floaters from the recyclable material for the floating solar panels, a simple 

design is made which is commonly used in most of the floating solar panels, the diagram of which 

is given in Figure 11: 

 
Figure 11. Volume of floaters model beneath the water 

After the basic design was completed, a stress analysis was done to find out that how much of weight the floaters 

could take before completely submerging in the water. This is due to the optimal weight of the panels will be applied 

on the floaters and see if the floaters can handle that much weight. For this purpose, the ANSYS workbench was 

used. ANSYS is perfect software for calculating the effect of stress on the material. It was used to further refine the 

basic design. The technique used for the topology optimization of the floater’s design is known as the Optimality 

Criteria (OC). It solves the optimality conditions by deriving closed form expressions. The sole purpose of the floaters 

in this case is to just keep the panels float on the surface of the water and keep them from downing. In the ANSYS 
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software, OC method is applied by using a Fully Stressed Design (FSD). It will indicate if the floaters are of minimum 

weight under its maximum allowable stress. To achieve the FSD, the boundary conditions are applied in the ANSYS. 

Figure.12 shows the force exerted by the PV panels (a) and hydrostatic pressure acting on the submerged surface (b). 

It is very important to have more material in the area, which are weak as there are chances of those places to get 

deformed under the stress of the applied weight. The strain energy in these areas will also be higher than the other 

places. It was also found out that the main reason for the topology optimization is to reduce the total mass of the 

floaters by keeping in mind not to effect the performance of the floaters. Figure 13 shows the pontoon design 

optimization cycle (sheng, Faizal, Rhiaz 2020). 

 

 
Figure 12. Results from ANSYS 

 

 

Figure 13. Pontoon Design Optimization Cycle 
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Results and Discussion 
 
The plasticized PVC and unplasticized PVC are the two final recylced materials that can be used in manufacturing 
of the Solar panel floaters. The comparision of both is given in Table 2. 

Table 2. Difference between PVC and UPVC. 

Plasticized PVC Unplasticixed PVC 

Flexible and durable Rigid but less durable then the plasticized PVC 

Does contain phthalates Does not contain phthalates 

Does contain BPA (Bisphenol A) Does not contain BPA (Bisphenol A) 

10 feet of plasticized PVC pipe costs less than 10$ 10 feet of unplasticized PVC pipe costs more than 
(10-15)$  

 

In regards of the table above, it can be seen that Plasticized PVC material is best suitable for the Solar panel floaters 
as its properties are bit superior than the unplasticized PVC.  

Design 

After the Pontoon Design Optimization, three final designs come across. The purpose of all three design is same, to 
make the solar panels stable and in the event of heavy wind, to keep the panels steady. The three designs are shown 
in Figure 14. 

 
Figure 14. Designs for Solar Panel Floaters 

From Figure 15, it can be seen that all three designs are based on the same principal, which is keeping the pipes under 
the panels and keep them float. Now the figure (b) shows prominent result of keeping off the water from touching the 
panels as the pipes are bigger in sized and will keep solar panles well above the water level. The other point due to 
which it is better is that with this design the angle of the panels can also be adjusted in order to  get the maximun 
thermal energy from the sun. 
 
Conclusion 
 
In this report, it was find out that the current model and design of the solar panel floaters have some issues and faults 
in it, which can affect the efficiency and life span of the solar panels. Which includes High initial cost, Floaters get 
damaged, Solar Panel corrosion, Carbon Footprint of Solar Panels. The first problem is solved by using the topology 
optimization which reduces the overall usage of excess material and uses material only necessary for the floating the 
panels safely. The second problem is overcome by using the new design of the floaters, which is designed, by using 
Pontoon Design Optimization, which uses more material in the area, which gets effected more by the water. The third 
problem is solved by the new design of the floaters which prevents the water to overflow on the panels and it doesn’t 
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do any corrosion. The fourth problem is overcome by using recycled PVC materials which is best used to reduce the 
carbon foot print in the world which is very concerning issue. In the end, it is clear that the new design, which is 
adapted in this report, is safe and economically feasible which are 2 major reason of this report. 

 
Limitations 
As this paper was written in the year 2020, the year in which the covid-19 virus spread into the world and due to which 

all the educational institutes were closed, the were some major limitations in writing the report.  

a) Only resources available are the online resources, E-books, articles and MEC’s E-Library.  
b) There are very few research work done on this topic so it was hard to find many journal articles related to the 

topic. 
c) Solar panels floaters are not installed in the Sultanate of Oman so there is no way of testing the topic in 

reality. 
Unable to use the Laboratory’s apparatus for the study 
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Mobile application for Cultural tourism in Oman using 
Augmented Reality 

KHALID ABDULLAH NASSER AL HADI1 and SAMIHA NAJAH1 

ABSTRACT  

The recent advances in smartphones and mobile applications have increased the popularity of 
augmented reality applications. This technology has demonstrated great benefits when applied to the 
field of manufacturing, medicines and education. The aim of this project is to apply Augmented Reality 
in a mobile application in order to promote the tourism in Oman. By using such application, the tourist 
can acquire easily and promptly the history and other details on the different archeologic sites, museums 
and popular sites in Oman. The application is location based augmented reality and relies on GPS in 
order to identify the user’s location and the list of sites available in that geographic area. The design 
covers different aspects of the application such as  use case diagrams, sequence diagrams, ERD and 
flowcharts. The implementation is done using Android Studio. Finally, as tourism plays, currently, a 
prominent role in supplementing the Sultanate budget,this mobile application will participate in 
enhancing the national economy and in modernizing the tourism sector. 

Keywords: 

Augmented Reality, GPS, mobile application, Tourism, smartphones 

Introduction: 

The Sultanate of Oman has a rich culture and tourism Very beautiful nature that brings together all 
terrain from a mountain, plain and sea. The Sultanate of Oman consists of 11 governorates of a diverse 
nature and culture, including traditional markets, beautiful beaches and castles, which speak of a long 
history that the Sultanate has been in since ancient times,  and the Sultanate of Oman is rich in many 
traditional meals that taste great. Muscat is the capital of the Sultanate of Oman and contains many 
tourist destinations, including beaches, traditional markets, historical castles, various museums, 
mosques, the opera house, and others. But it is unfortunate that there are not many tourists, whether 
from Oman or abroad, who do not know anything about these tourist sites. Perhaps these is due to the 
lack of information that speaks and highlights these sites in the correct, interesting and attractive 
manner, and give each place the right to show its beauty and picturesque nature. Recently, the 
government has begun to take an interest in the tourism sector through the establishment of the Ministry 
of Tourism, which is concerned with developing tourism and attracting Omani and foreign tourists by 
promoting in the media and social media.  

From this standpoint, we wanted to participate in spreading tourism in the Sultanate from the inside or 
outside by building a tourist mobile application that works on virtual reality and helps to transfer 
information about tourism in the Sultanate of Oman. in the last period 

Mobile phones have become a necessity for everyone. Both to communicate and share information. 

1 Computing Department; Middle East College; Al Russayl, Muscat, 124; Oman 
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The use of augmented reality technology is an application to visualize and simulate tourist sites with 
mentioning information that tells the story of the tourist site before the tourist arrives at it. 

The use of mobile applications enhanced with virtual reality for tourism information may increase the 
spread of tourism in the Sultanate of Oman domestically and identify foreign tourists visiting the 
Sultanate of Oman. This application can also increase the interest of local and foreign tourists for 
tourism in the Sultanate. The augmented reality can also make users interact directly with the 
application's user interface. Also, users can view and enter tourism sites in the Sultanate. In this 
research, the creation of an android application using augmented reality aims to assist citizens, residents 
and foreign tourists in choosing tourism sites in the Sultanate by interacting with the place. 

Among the references that contributed to the development of plans and ideas for creating the 
application: 

1. Mobile application development: JavaScript frameworks (eBook): 

This book is all about JavaScript and they are web developers looking to develop mobile applications 
using JavaScript technologies. This book explains how to create a fast, high-quality mobile app. It also 
talks about the things that you will use such as: developing, building and operating across different 
smart phone systems. 

2. Characterization of the smartphone and tablet application life cycle (application) via the Apple 
App Store classification:  

Today, it has become a rapid growth and widespread use of comprehensive mobile applications, which 
indicates the importance of these applications in our life. This box talks about the experience of applying 
product life theory to mobile applications (PLC), which helps us in managing the application and 
knowing the levels and sales of the application. 

3. How augmented reality (AR) is revolutionizing the travel industry 

AR is a technology that changes people's perception of the physical environment, when viewed through 
a camera, it is closer to reality. But it is not a substitute for the real world environment, but the user is 
interested in the composite digital image. Pokemon Go. We can use it in tourism by using it so that the 
tourist sites are shown through the phone's camera. 

Methodology: 

We used a dynamic system development method (DSDM): 

It is a dynamic expansion step of the system and product development method for thinking and 
visualizing data about risks that could be the critical outcome of developing an indicator. 

The stages that the DSDM model goes through: 

First: The action plan: it differs from the need to work and collect important data and reports for study 
and confirmation. 

Second: The formation and design stage: Here it is necessary to make sure that the models are identical, 
and the design of the model must be verified whether it is correct or not. Finally, it is necessary to take 
and select the appropriate segments for the production. 
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Third: Implants: This is the last stage. Procedures are followed in terms of submitting a sample of the 
product. The product is put into use and checked by the user or customer. 

Use Case Diagram  

The goal of the master plan is to use it to summarize the activities that the supervisor and the user will 
use in the application and when the user enters the program, the following matters will be settled: 

First of all, the user registers in the application if he has an account and then he can log in or register a 
new account.   Second thing is that he chooses to turn on the phone's camera, so he determines his 
location, and then the photo and details of the tourist sites near it are shown. 

An administrator can perform the following actions in the application, such as: 

Sign in first as admin, upload, delete, add photo and annotation. 

 

 Use Case Diagram  

 

Sequence diagram 

A serial diagram describes the interaction between the system and the user, and in the diagram, a single 
user and database 

Posts describe user actions and addictions in the database: 

The user logs into the program and then turns on the camera that determines his location via GPS, after 
which it sends the location to compare it with the data in the database, if it exists, the image appears to 
the user with some information related to the tourist site. 
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Application Screenshots : 

 

Conclusion : 

Upon completion of the construction of this application, the application is expected to be used for the 
entire community and international local tourists as it provides a new way to obtain information related 
to tourism in the Sultanate of Oman. It will also help promote tourism destinations in the Sultanate so 
that tourists may be interested in them  coming to the specified location. Finally, this application is 
characterized by interacting with users and collecting data for the sites they visit and using it in 
developing and building the application base and knowledge interaction. 
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Abstract 
This project aims to design a new technology that helps the college to analysis its network traffic, improve its 
functionality, and protect it. The design analysis network traffic allows network administrator to examine its 
components and discover the things that might impact the network overall performance, identify problems, 
discover its root causes, and get solutions. Network administrator can through it detect the slow network 
components that impact its functionality such as the overloaded server or the frozen server, failed routers switches, 
or it can be any other device that have problem.  
 
The improvement that differentiates the proposed design is the usage of Machine Learning (ML) and artificial 
intelligence (AI), which helps in monitoring the network without adding active traffic. The usage of ML helps to 
identify the change in traffic by predicting the expected traffic and network behavior based on network historical 
traffic. Moreover, the technology allows the administrator to monitor the network by visualize its components and 
LAN/WAN connections. 
 
Deployment the AI and the ML helps in decreasing the effort of tracking network functionality with the ability of 
pinpointing malfunction. Also, they will improve the business operation by granting high network service quality. 
 
Keywords: 
Artificial intelligent, Machine Learning, Artificial narrow intelligence, Artificial general intelligence, Artificial 
super intelligence, Statistical natural language processing, Robotic process automation, Application Programming 
Interface, Tab Separated Values.  
 
Introduction: 
In our delay life at universities, the business we are using a lot of electronic services, this service helps us doing 
a lot of things in a short time anywhere. One of the things that are happing nowadays is the eLearning with all the 
tools that been provided by the universities and colleges, one of this colleges is Middle East College (MEC) that 
offers to its student’s lot of coursers online, where it provides viruses labs, and it provides the library over the 
internet. To assure of service that would not disturb the offer classes for the students and does not impact their 
teaching paths we need to assure the high network quality service, there are several methods used for assuring 
network high quality, that will assure its high continuity and its protection for viruses and attacking that will assure 
the low danger or low delay. Some of them are using active traffic, and some of them are using passive traffic 
each one of these methods are having its advantages and disadvantages, which will be added to the network or 
will be changing the online and offline analysis. 
To do this, it used machine learning ML and artificial intelligence to improve the service or owner network. Using 
this technology based on the passive need of the technology itself, where there is no need for generating more 
traffic that will load the network, moreover, than this, this technology can produce the trend of the traffic can 
protect the behavior of its components, the disadvantage that it needs to collect lots of data for the machine to 
learn different scenarios, moreover than this it’s detecting the signal threshold between the real and the malicious 
traffic. To do this one, I will start to study the network itself, the traffic during the days, the data for approximately 
one or two weeks to be collected, and based on this thing I will check exactly what’s the best algorithm and the 
best threshold for detecting the machine learning ML. 
Monitoring the network (analysis network):  it’s to exam the network components that are to discover the things 
that might be impacting the overall performance of the network. It’s identifying the problems of the network and 
what is the root cause of the problem, the tools that are used to monitor the network are working to decode the 
data traversing of the network. The analysis of the network is helping the admins to get the solutions. The things 
that network analysis is working to give solutions are the network issue troubleshooting, determining the speed 
and the availability of the Wi-Fi, identifying if there any instance of spyware or network intrusion, etc. 
Understanding the performing of the network is very important, that’s not only for the technical peace of mind, 
but it is for the operation of the business itself. The results of analytics the network is they can  make smarter data-
driven decisions that are about their operations. 
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Artificial intelligence (AI): is machines or a robot that are programmed to do some actions that are similar to 
human, examples: thinking and mimic their actions. The AI can be given to any machine that will let the machine 
act as the human mind in solving the problems, learning, planning, reasoning, knowledge representation, 
perception, motion, and manipulation. Artificial intelligence is having the ability to take an action and to 
rationalize. AI is ubiquitous today, where it used to recommit the things that you should buy them online and 
understand the things that the virtual assistants say, example for the virtual assistants are Apple’s Siri and 
Amazon’s Alexa, they can detect credit card fraud, and they can know spot spam. 
Using AI is helping to identify the problems of the network, and help to understand the network. The network 
analysis that is having AI is working to protect the network and it’s giving all possibilities of the things that may 
happen in the network or to the devices that are connected to the network, also it’s learning the users that are in 
the network and it’s working to see the user’s behavior in case if the user is trying to attack the network the AI is 
going to predict that’s by sending notification to the admin before it happens. 
 
Literature review: 
 

Analytics network: 
 
The network is the center of the world today, it is the consists of two or more devices linked together to 
share resources. Those resources can be exchanging the files or allowing electronic communications. 
There are lots of different ways that the devices can be linked together such as cable, radio waves, 
infrared light beams, telephone lines, or satellites. Understanding the performance of the network is very 
important, that’s not only for the technical peace of mind, but it is for the operation of the business itself. 
For the pursuit of serving customers' purpose and more effectively where it’s looking and searching for 
every possible competitive edge, the operators of the network are utilizing analytics that’s of gain a 
deeper understanding of the network. The results of analytics the network is able to make smarter data-
driven decisions that are about their operations, that’s what’s helping them to achieve their desired 
business outcomes. (BluePlanet 2020) 
 
The network users need consistency, the most thing that the network is guaranteed to bring complaints 
is that the network is response times vary from lightning-fast, where some time while the screen is 
loading I can get a coffee. In most of the business’s operations networks is the core of the business, where 
the slow and unresponsive network can reduce the business efficiencies and it is preventing them from 
attaining an edge over their competition. (Anon. 2020) 
 

The following is showing the analytics of a network services  

 
Figure 1: Network analytics. 

The simple definition of network analytics involves the analytics of the network data and the statistics 
to identify the patterns and the trends. Once the network is identified, the operators are taking the next 
step of acting on the data, the data is typically involving a network operation or it is a set of operations. 
An example, the network operators are scanning the network traffic, in case if they find that there will 
be a congestion problem in a specific area of the network, they can solve this problem that’s by routing 
the traffic through a different part of the network that’s to meet the service performance objectives. The 
operation that is showing in the example is typically a manual process, but now the network providers 
are augmenting the traditional analytics with automation and artificial intelligence (AI) technologies, 
that’s to enable the next generation of highly intelligent networks, that what makes the network as 
having the capabilities of dynamically self-optimizing or self-configuring on the changing of network 
condition. (BluePlanet 2020) 

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 2



The network becomes increasingly complex and intertwined with the experience of the users, presence 
of devices, and critical applications, all those different devices requiring and share network resources,  
the network is able to dynamically adapt is crucial for maintaining and improving the quality of the 
services. The use of the network analytics is providing to the providers to act before the service is 
disruptions occur and penalties start accruing. This kind of intelligence that is used to analyze the network 
is not the only anticipation of dissipation before it even happens it’s working to improve the metric by 
itself and improving the quality of the service.  Also, it’s working to results in higher net promotes scores, 
which is helping the providers to understand the customer's loyalty. (BluePlanet 2020) 
 
Artificial intelligent: 
AI is a science that is making the machine smart. The machines can be teaching to act like humans, where 
they are having the ability to see, move, write, speak, and hear. An example of AI is in the smartphone, 
where it’s having the ability to unlock the phone whit the face ID, here the AI is having the ability to see. 
Another type is the voice assistants where it’s using the AI to hear and speak. (K. Mike 2019) 
 
Artificial intelligent AI is the collection  
of technologies that excel at extracting insights and patterns for large sets of data, then it’s making the 
predictions that have based on the information.  Nowadays the AI is working to exists that is helping to 
get more values out of the data that is collected, then it unifies the collected data and makes predictions 
the student behaviors based on it. (K. Mike 2019) 

Machine learning is the power of AI that is impressive in the capabilities. AI is having many types, 
machine learning is one of the AI types that is using patterns to make predictions. The use of machine 
learning is for a set of large data to identify the patterns. The data collected and analytics are improving 
the predictions over time.  (K. Mike 2019) 

The result of using the powered technology by machine learning it’s getting better over time, that’s 
without the help of the human. AI is very different from traditional software. Machine learning is using 
some tools that are learning to act like humans, the first thing machine learning must know the basic 
things then it will have the ability to act like a human, and it's working to improve itself. Over time the 
machine will learn and it will get better to do the tasks. (K. Mike 2019) 

The non-AI systems rely on human inputs to do the work, for example, the accounting software. The 
system is using hard codes with some rules that the people are giving. The software system must follow 
the given rules exactly to do the tasks, where the system is not having the ability to improve itself, it only 
depends on the human programmers to improve it.  Machine learning is having tools that are working 
the opposite of the non-AI system, where it’s having the ability to improve on its own. The machine is 
working to address itself to know the performance and the new data to improve them. (K. Mike 2019) 

Figure 2: Applications of AI. 

Analytical and non-analytical AI 
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The AI is having analytical and non-analytical AI those are the types of them:  
 

• Deep learning: is also known as deep neural learning or deep neural network, it’s a function of artificial 
intelligence (AI) that is imitating the work of the human brain, the data is processing and it’s creating a 
pattern that to use as a decision making. In artificial intelligence a subset of machine learning is known 
as deep learning, it’s having a network capable that’s for learning unsupervised from the data that are 
unstructured or they are unlabeled, where it’s having the ability to learn without the help of human 
supervision.  Deep learning is using mimics for the work of the human brain for processing data that are 
used in detecting objects, making decisions, translating language, and recognizing speech. (Investopedia 
2020), (M. Amitha et al. 2020) 

 
Figure 3: Deep learning. 

 
The above figure it’s showing the relationship between the performance and the amount of data. As the figure, 
there are two types of systems, deep learning, and traditional machine learning. Deep learning is better than 
traditional machine learning, wherein in deep learning the performance is increasing when the amount of data 
is increasing. 
• Statistical natural language processing (NLP): this is a system that is extracting the information or the 

meanings (locations, sentiment, topics, and entities) the statistical patterns are from the text or speech. 
It’s working to provide a rough assessment about the piece of text means, or it’s making a refined view 
for the trends in the larger corpus. The statistical analysis that is used in NLP is for phrases or words for 
example: google translate and some deep learning applications that are used for speech recognition. The 
statistical NLP is based on machine learning and appears to have the ability in improving its capabilities 
faster than the semantic NLP. (H. Thomas. 2018) 

 
• Robotic process automation (RPA): it’s a computer software technology that is allowing anyone to 

configure, or a robot to act like a human. The RAP is collecting data and manipulate applications like 
the thing that humus is doing. Its triggering response and it communicate other systems to complete 
different tasks. This robotic mark zero mistakes and never sleeps. The performance of the technology is 
digital tasks that are working to automates them. There are some rules engines that the RPA used, 
orchestration tools, and workflow. It’s commonly used in automating structures for back-office tasks, 
it’s providing quick implementation and high levels of ROI. (H. Thomas. 2018) (DYNATOS 2020) 
The following figure is showing the befits of the RPA: 
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Figure 4: Befits of the RPA. 

• Machine Learning: it’s a subset of artificial intelligence (AI), that it’s analyzing the patterns in data that’s 
to advance decision-making and learning. It’s like the statistical models, the goal of machine learning is 
to understand the structure of the data. The based development of machine learning is that it’s having the 
ability to use the computer to probe the data for the structure, and that’s even if we don’t know the theory 
of the structure looks like. Machine learning is using an iterative approach to learn the form of data that 
makes the learning easily automated, that what makes the test is a validation error on the new data. (SAS 
2020) 
 
The important about machine learning: the data is the life of all businesses, which allows us to automate 
the tasks and make data-driven decisions, which in turn eases our everyday lives. Before, the people are 
analyzing the data decisions manually, where it can be large data that will take lots of time and work. 
However, as the amount of data is expanding in this world, that what makes it increasingly important to 
utilize machine learning and AI to capture data fully. Machine learning is having the possibility to 
automatically and quickly produce the models, the organization is having a better chance for avoiding 
the unknown risks, or identifying the profitable opportunities. Machine learning is a simple term that is 
using massive amounts of data, that’s to answer complex questions. (SAS 2020) (x. Aron 2020) 
 
The following figure is an introduction of machine learning, where the way that it’s working, the first 
thing there must be an ordinary system that’s having AI in it the AI is having a subset Machine Learning 
(ML), the ML is working to leans, predicts, and improves the system.  

 
Figure 5: Introduction to machine learning. 

 
The features and solution design that are supported by Machine Learning (ML): 

1. Easy to run the algorithm and execution it: Where it’s supported by an application template, this 
application is working to encapsulates all the logic of data that is accessible and executions, it’s called 
ML-template.  
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2. Effective data processing: it’s of the large amounts of data efficiently, one of the tools is Microsoft 
Azure ML .net studio, which is powerful tools for the Machine Learning algorithms.  

3. Ability to add some new data source: it’s achieved by the separate microservice for the data 
management. The data service is responsible for downloading the new data, then it will be saved in the 
database.  

4. Able to use different programming languages: it’s providing by executor service, the microservice is 
for compiling algorithm source, downloading, training the model, and running algorithms.  

5. Results comparison. 
6. Web-interface for executions management.  

 
As in the following figure the Machine learning is part from the artificial intelligent.  

 
Figure 6: way to have the result. 

From the figure, the first thing is to collect the data as input data, then it’s going to the pre-modeling to 
do the following (understanding the data, preparing the data, and validating the data) the next step is 
the model building ( this part is the platform of the artificially intelligent, the next thing the data will 
either go to the post-Modeling or to the pre-Modeling ( the AL is going to decide), in the post-
Modeling the machine learning is doing two things ( deployment for the data, and tracking the data) to 
do the given task and to get the result.  
Types of Machine Learning (ML): 
There are three different types of Machine Learning(ML): Supervised Learning (the human train it), 
Unsupervised Learning ( learning by itself), Reinforcement Learning (learning with its own rules).  

 
The following figure is the type of machine learning: 

 
Figure 7: Type of the machine learning. 

1. Supervised Learning: is a system that is guided by a teacher, there is a dataset that is acting as a teacher 
and working to train the machine or the model. After the machine is trained it will be able to start deciding 
or predicting when it’s given some data. Supervised learning is a popular paradigm for machine learning. 
Also, it the simplest type to be implemented and the easiest to understand. Teaching the machine is like 
teaching a child. For example, the system is going to be a teacher where it’s giving some image to know 
some items, after that the machine is allowing the algorithm to predict the label for each example, the 
next thing it will give the feedback to predicted if it’s the right answer or not. The algorithm will learn 
over time to approximate the exact nature of the relationship that is between the labels and the examples. 
After the supervised machine learning is fully trained the algorithm will have the ability to observe a 
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new example or it can be never seen before, and it’s predicting a goof label for it. Many applications 
support supervised Learning: Advertisement popularity, Spam Classification, and face 
recognition. (Atul 2020) (H. Hunter 2018) 
 

 
The following figure is showing an example of supervised machine learning and the way that it’s 
clarification the items and examples.  

 
Figure 8: Supervised Learning example. 

2. Unsupervised Learning: the machine is learning through observation and finding structures in the data. 
When the model is given to the dataset, the machine will automatically find patterns and relationships in 
the dataset that’s by creating a cluster in it. An example: the machine is having the ability to group the 
things but it cannot label to the cluster like if there is a group of mangoes and apples it only can separate 
them but it’s it can’t name the group. (Atul 2020) (H. Hunter 2018) 
 
The following figure is showing an example: if we suppose that there are some images of apples, 
mangoes, and bananas and we want the present them to the model, the way that it works is based on 
some relationships and patterns to create clutters and divide the dataset into clusters. In case of new data 
is added it will be fed to the model, and it adds to the created clusters.   
 

 

Figure 9: Unsupervised Learning example. 

3. Reinforcement learning: the agent will be having the ability to interact with the environment, also it will 
have the ability to know what is the best outcome. Reinforcement learning is following the concept of 
the hit and trial method. The agent is responsible to rewarded or penalizing that is with the point for 
wrong or correct answer. The agent is giving the answer based on the basis of positive reward points that 
are gained by the modal trains themselves. After training it will get ready to predict the new data 
presented to it. 

When we compare reinforcement learning with supervised and unsupervised learning is it different. As 
we can see there is a relationship between supervised and unsupervised. An example of reinforcement 
learning is to play the game, Mario. it needs an environment and an agent to connect the two through a 
feedback loop. The way to connect the agent to the environment is to give it a set of activities that action 
can take the affected the environment. the impotent thing is to continue the issue  of two signals to the 
agent, were an updated state and a reward. (Atul 2020) (H. Hunter 2018)  

The following is showing the way:   
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Figure 101: Reinforcement learning, in Mario game. 

In the game of Mario, the agent is the learning algorithm and the agent is having a set of actions. The long as we 
connect all the components together it will set up a reinforcement learning scenario to play the Mario game. We 
can see reinforcement learning in the real world in different things for example video games, Industrial simulation, 
and Resource Management. (H. Hunter 2018)  

 
Figure 11: Reinforcement learning example. 

 

Summary for the Machine learning: there is a different algorithm that the machine learning is using, that’s is 
depending on the type of data that is given of the dataset. If the data was linear then the thing that we will use is 
linear regression. In case if the data is showing non-linearity then, the better algorithm is bagging. If the dataset 
is consisting of images, audio, videos, in this case, the neural network is helpful to get the result accurately. So, 
deciding the algorithm is depending on the dataset that is given. And to choose the best algorithm the user needs 
to understand the purpose of using the dataset to give the best-fit algorithm.  

The following figure is helping to know the algorithms.  

 
Figure 12: The algorithms of Machine learning. 

 

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 8



Analytics data: 
 

Data analytics is analyzing raw data that is in order to make an organized conclusion about the collected 
data. There are lots of processes and techniques that are used to analyze the data, nowadays the most 
used are automated that is inserted into the mechanical processes, and where they are algorithms that are 
working over raw data for human consumption. Those techniques of data analytics are having the ability 
to reveal trends and metrics that would otherwise be lost with other information. the collected information 
can be used to optimize the processes that will increase the overall efficiency of the business or the 
system.  
The data analytics are discovering how the data are used, that’s by using those data drawing a conclusion 
and solving the problems. The thing that data analytics is doing packaging that data for insights, creating 
and designing data reports that are by using various reporting tools. 

 
Figure 13:Data Analysis. 

The data analytics software tools are: 
 
There are lots of data analytics software tools that are mature and crowded with excellent products that 
are used for cases, deployment methods, and budgets. The traditional business intelligence the 
software’s are providing continues to offer the report capabilities and the dashboard. Those software’s 
are having lesser-known innovators with the interest projects, such as clear story data, thought spot, 
pyramid analytics. There are very large providers that are referring to mega-vendors, like SAP, 
Microsoft, IBM, and lots of others, here are some of the provider's software. The following are some 
kinds of software that can be used: (K. Timothy 2018) 
 

1. Alteryx: it’s a self-service analytics software, where the company specializes the data blending and data 
preparation. By using Alteryx software, you are allowed to organize, analyze, clean 
the data in the repeatable workflow. It’s useful for connecting the data and clean the 
data from the data warehouses, spreadsheets, cloud applications, and other sources. 
This tool is having the ability to (spatial, predictive, statistical) that’s inside a single 
interface. The specialties that Alteryx have is (data blending, self-service, data preparation). (K. Timothy 
2018)  

The following is a screenshot of Alteryx software: 
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Figure 14: Alteryx 

 
The following is a screenshot of IBM software: 

 

 
 

Figure 15: IBM. 

 
3. Microsoft:  it’s very handful for majoring players in analytics and BI. The flagship platform of Microsoft 

power BI is based on the cloud and delivered on the Azure Cloud. In Microsoft 
software, there is a capability to existing for individual users or for users that 
are authoring complex data that are using in-house data sources. The Power BI 
is unique that’s because it’s enabling the users to do dashboards with some 
design tools, data discovery, and data preparation. The platform is integrating 
with (Excel and office 365), moreover, it’s having very active users to the community that extends the 
capabilities of tools. The specialties of Microsoft software are analytics, cloud computing, and office 
integration. Where the supporting markets for Microsoft are global.  (K. Timothy 2018) 
The following is a screenshot of Microsoft software: 
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Figure 16: Microsoft. 

 
4. Oracle: This software can be in oracle Cloud, where oracle software is the 

range of BI and it’s having analytic tools.  The data in oracle is visualization 
provided for more advanced features that are allowing the user to 
automatically visualize the data as drag-and-drop attributes, graphs, and 
chats. The tools are enabling the user to save the snapshots for the analytical 
moment in time via points. Oracle software has greatly expanded some capability features that is 
including the discovery of data, and data science tools.  

5. The specialties of Oracle software are storage systems, business intelligence, and database software. 
Where the supporting markets for Microsoft are global. (K. Timothy 2018) 

 
The following is a screenshot of Oracle software: 

 
Figure 17: Oracle. 

6. SAP: this software is for both business users and enterprise users, where the 
range of SAP software is analytics and BI tools. The portfolio is delivered via 
for business objects enterprise users and the cloud is deployed atop the SAP 
HANA Cloud. There is a traditional suite for the dashboard and the reporting for 
the BI capabilities. There is a self-service visualization that is available through 
the SAP Lumira tools sets. The software SAP is popularly chosen as a company-wide BI standard, 
especially if the company or the organization is planning to use its application offerings. The specialties 
of SAP software are reporting analytics and dashboards. Where the supporting markets for Microsoft are 
global. (K. Timothy 2018) 

 
The following is a screenshot of SAP software: 
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Figure 18: SAP. 

2.1.6 Data analytics tools  
 

The top data analytic tools are open source, there are lots of data analytic tools most of those tools are popular, 
user-friendly and they don’t require much or any coding where it’s managing to deliver the best results.  The 
following tools are open source and paid version, which is based on popularity, performance, and learning.  
 

• R Programming: R is the leading analytics tool in the industry and is widely 
used for data modeling and statistics. It’s having the ability to manipulate 
present and data in different ways. If we compare R programming with SAS, 
R has exceeded SAS in the performance, capacity of data, and outcome. This 
program can be run in MacOS, UNIX, and Windows. In the R program, 
11,556 packages are allowing to browse the packages be categories. There are 
some tools in the R program that are allowing to the automatic installation of all packages as per the 
user’s requirement. Also, it can be well assembled with big data.  (ProSchool 2020) 

• Python: is a programming language that is object-oriented scripting, the 
language is easy to maintain, read, write, and it's a free open source tool. 
This language is supporting both functional and structured programming 
methods. Python language is an easy program language to learn and it’s 
very similar to PHP, Ruby, and JavaScript. In python, there is a very good machine learning library. 
The important features of the python language that it can be assembled on any platform for example 
MongoDB database, JSON, or SQL server. Also, python can be handling text data very well.  

• The following figure is showing the advantages and disadvantages of the python language that will be 
used in this project: 

 
Figure 19: Advantages and disadvantages of python. 

• SAS: it’s a programming language and environment that is working to 
manipulation the data, leader in analytics. It’s having the ability to analyze 
the data from any source, and it’s easily accessible, also it's manageable. 
SAS programs are can predict behaviors, optimize communications, and 
manage data. (ProSchool 2020) 
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The following figure is from SAS graphs: 

 

Figure 20: SAS. 

• Excel: is the popular and widely used analytical tool that is almost in all 
industries. If the user is an expert in SAS, Tableau, or R, it still needs to use 
Excel. Microsoft Excel is important when there is a requirement of analytics 
on the client’s internal data. It’s having the advanced business analytics 
option which is helping in modeling the capabilities that are having prebuilt 
options like automatic relationship detection, time grouping, and creation 
of DAX matures.  (ProSchool 2020) 

The following figure is from Excel graphs: 

 

Figure 21: Excel graphs. 

• RapidMiner: is a data science platform that is developed by a 
company that is developing the performs predictive analysis and it’s 
having other advanced analytics such as text analytics, data mining, 
visual analytics without using any programming and machine 
learning. The RapidMiner can be incorporated with any data source 
types, that are including Access, Microsoft SQL, Excel, Oracle, IBM 
DB2, MYSQL, Tera, data, Sybase, Ingres, etc. this tool is powerful where it can generate analytics that 
is based on real-life data transformation settings, the formats and data sets can be controlled for predictive 
analysis.  (ProSchool 2020) 
 

 
 The following figure is from RapidMiner graphs: 
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Figure 22: RapidMiner graphs. 

Methods: 
 

Dynamic Systems Development Method (DSDM): 
A methodology that is used for the software and its agile. The framework is for project management. 
This kind of method is focusing on fast deliveries and it’s involving the users throughout projects. The 
framework of the DSDM is complex in solving the problems of the tasks and helping to develop a 
dynamically system. The work of this method is not iteratively and incrementally, that what makes it 
possible for the teams( analysis, developing, etc.) are working at the same time. The users are able to do 
any change during the development where it’s correctable throughout. (K. Aiman., etc. 2017) 
The DSDM features are satisfied, and the concept is adjusted for resources and time.  There are four 
phases of the DSDM, (Design and build iteration, implementation, Feasibility, and Functional model 
iteration) and in those phases, there are several sub-phases. (S. Abdullahi., etc. 2013) 

The following figure is showing the DSDM Process Model 

 
Figure 23: DSDM Process Model 

Advantages of DSDM: 
• Basic functionality is delivered within very short time. 
• Users are highly involved in the development. 
• Provide easy access for developers to end-users.  
• The projects are delivered on time.  

 
 Disadvantages of DSDM: 

• Costly sometimes. 
• Not suitable for the small organizations.  
• Not suitable for one-time projects.  
• The developer and the users need to be trained.  
DSDM is the best methodology to be used in this project and that’s because the DSDM is simple, straight 
forwarding, and extendible. The DSDM method is working to impact agile on software project management. 
Machine learning is working to think prediction about the things that are possible to affect the project 
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management and providing a studied related to work, those are helping to identify the problems and to know 
the possible things that are going to happen before it happens. One of the things that are helping to do this 
method is to make an interview to know the things that are going to help in Implementing the project, to know 
the software’s, hardware, and tools that are going to be developed in the project to be successful. This method 
is complex for solving the problem tasks and in developing the system dynamically that’s by using machine 
learning. The important thing is that the teams that are working on this project can work at the same time 
that’s because this method is not iteratively and incrementally. The users are able to do any change during 
the development where it’s correctable throughout. 

Framework and design of the proposed system: 
 

The following figure is showing the pipeline of machine learning, where are first we will start to collect the data 
and to do the processing. From those data, we will do filtering to extract the features we want them for as input 
from the machine learning. Then the model is tested and trained to get the results and experience of the machine 
learning. (L. Shixia etc. 2018) 
The main goal is to reduce the human effort when training a reliable and accurate model.  

 
Figure 2: The pipeline of the machine learning. 

 
The following figure is showing the architecture of the machine learning, it starts form collecting the data and 
ending with model testing to get the results:  
 

 
Figure 25: The architecture of machine learning (ML). 
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As we can see in the architecture, the data is collected, then it will be segregated into groups, those data that are 
segregated will either go to the model building and training or to the data testing. The data that went to the model 
building will go to the validation then to the model testing, in case if anything is not as required it will be sent 
back to the model building and taring, but if it was as required the result will come. The other data that want to 
the data testing is going to the model testing then immediately the result will come. 

 
 

 
Figure 3: Proposed plan. 

 
Conclusion 
With the continuous advancement in science and technology, the world is competing in designing and developing 
the latest tools to facilitate life. Through this project, which depends on the idea of analyzing the network. To do 
this project to achieve security in the network and to filter the network, we used machine learning ML and artificial 
intelligence to improve the service or owner network. Using this technology based on the passive need of the 
technology itself, where there is no need for generating more traffic that will load the network, moreover than 
this, this technology can produce the trend of the traffic can protect the behavior of its components. The thing that 
this project is depending on is examining the network components that are to discovering the things that might be 
impacted the overall performance of the network. It’s identifying the problems of the network and what is the root 
cause of the problem, and the tools that are used to monitor the network are working to decode the data traversing 
of the network. The analysis of the network is helping the admins to get the solutions. The things that network 
analysis is working to give solutions are the network issue troubleshooting, determining the speed and the 
availability of the Wi-Fi, identifying if there any instance of spyware or network intrusion, etc. 
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Online learning is a recent phenomenon that has evolved with technical advances, and with the spread of the new 
worldwide epidemic COVID 19, all educational institutions have initiated online learning to reduce the spread of 
the epidemic, and since the past one and a half year the education has been limited to distance education. This 
online learning setup has posed some difficulties for the students like online training might be boring at times,  
students encounter technical difficulties related to network, students are lacking peer interaction, practicing the 
lab work can be difficult, etc. All these reasons can account for the student's lack of understanding of subjects. 
This may result in their inability to perform well in the assessments, and difficulty in developing their skills in the 
course syllabus, and students may receive poor grades or fail subjects, considering the worst case. Through this 
application, students can communicate with teachers who are volunteering to help for the social cause and reserve 
an appointment with them in order to explain lessons and expectations of the activities, the student can participate 
in discussion forums, discussions from the previous classes, and pre-recorded explanations, etc, The student can 
follow the appropriate links and make a booking to take a class with the volunteer teacher. The volunteer teachers 
can register in the application and mention the details of their expertise and availability. This app will be very 
useful for high school students and will also be economical.  The app will be a locus for institution of higher 
education students to ease the forfeiture of their scores. (Shivangi Dhawan_2020). The online survey was 
conducted with almost 50+ students to get an insight into the expectations of the students with this kind of 
application. The requirements will all be incorporated to address the need of students and work for a social cause 
and the community. The application will be developed using Android Studio as the front end and Firebase will be 
used as the back end. 

Keywords – students, teachers, volunteers, online learning, mobile application. 

Introduction 
This application can play a great role in helping university students and college students achieve the highest level 
of education and the highest level of education, so that students play a major part in backing to building a nation: 
Education is the prime goal line that the state wants to achieve development for opulence and progress. During 
this period, a modern phenomenon appeared that developed with technological progress, as institutions moved to 
distance learning, in dainty of the extent of the Covid 19 epidemic, all educational institutions in the country were 
closed, including the Sultanate of Oman. To bind the extent of the epidemic, distance learning has turned out to 
be the most successful method now, as text, audio and video can be incorporated into websites and learners can 
intermingle in direct or indirect discussion sessions, but numerous students are convinced of the teacher's ideas 
and find it difficult to understand the lessons. Since the instructor and the learner are separated with a geographic 
distance, so there is no contact with the teacher, the purpose of this application is to support learners by making 
available numerous volunteer teachers having expertise in different fields and subjects. In addition to university 
offers at universities and colleges. To help students benefit from this app, have trouble understanding semesters 
and commitments, and overcome difficulties in downloading academic software, this app makes a reference for 
college students to prevent reduction in the loss of their grades. This application aims at raising the academic level 
of the learners and save their time, effort and money. 
 
Methodology: 
 
The investigators have used variegated investigation approaches in this study. Together the quantifiable and 
qualitative approaches have been used to acquire statistics about the work related to the topic. The quantitative 
technique was realised using online questionnaire as survey. This technique is preordained to frame the objectives 
and analyse the problem essentials.  The qualitative investigation technique was used by guiding article analyses. 
This technique is intended to get supplementary evidence on the application of technology in this purview and 
recognizing the gaps in the before now obtainable applications of the matching nature. 

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 1



Literature review: 

According to (Radha, R., Mahalakshmi, K., Kumar, V. S., & Saravanakumar, A. R. (2020)), The concept of 
education has changed all over the world due to the global pandemic Covid-19, as educational institutions have 
become heavily dependent on online learning, so that communication between the student and the educational 
institution is via the Internet. Online educational platforms are distinguished in that it is possible to save lectures 
and lessons for students so that they are a reference for the student in the event that something has been forgotten 
from the class and he can attend the class asynchronously so that the lecture is recorded and uploaded on the 
Internet. 

The platform of Noon Academy, is also for educational purposes. This one is for middle and high school levels. 
The lessons uploaded are for individuals and some are also meant for the groups to provide free training. The 
lessons are interactive so that the students do not feel bored. The platform was created in 2013. The purpose of 
this platform is to migrate the students from the traditional classroom teaching to self -learning environments. The 
lessons provided on this platform are direct, to enable quick learning for the students, visual and audio aid is 
provided along with the lessons to facilitate more understanding on the concepts as per the curriculum. Lessons 
are supported with questions that need direct interactions with the teachers. Some competitions are also arranged 
to motivate the students from time to time and to keep track of their activities and performance. The application 
proposed in this research work will be targeting the university level students (Moostafaa,2020). 

Another application for learning English is “Cambly”. The application has the facility for the students to 
communicate with the teachers directly using chat, audio or video. The teachers listed in the application are all 
specialized in their areas. This is a good platform to learn English. Also the students can practice speaking with 
another native language speaker who is the teacher. The students have the choice of selecting the teacher. The 
meetings between the students and the teachers can be recorded and later can be used for review by the students 
at their own pace. Also the class can be fixed with the teacher as per the student’s convenience. 

The global pandemic has made the world aware of the importance of using advanced methods of education and 
how to take advantage of applications and platforms to establish a culture of self-learning. 

Problem definition: 
 
Due to the current scenario of COVID-19 pandemic and its spread across the globe, the educational institutions 
have suspended the on campus classes and migrated to online classes or distance education. The proposed 
application in this research work would aid in providing solution to some of the problems that students are facing 
in this period of online learning. The application will be a reference for students in some disciplines and will help 
them understand the curriculum. Difficulty understanding the curriculum. 

Among the problems that the student faces: Difficulty understanding some of the curriculum. Students also wait 
for a long time for teachers to answer their inquiries. Students are not alone in solving study assignments. Students 
hold themselves accountable to the educational institutions in which they study. 

Data Collection and Analysis 

Questionnaire: 

 

Figure 2 Q1 analysis Figure 1 Q2 analysis 
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About 80 volunteers answered the questionnaire, 48% of them males versus 52% of them females. 36% of those 
who answered the questionnaire had not previously tried to learn online, while 63% had previously tried to learn 
through the internet platforms. 

  

Figure 3 Q3 analysis                                                                            Figure 4 Q4 analysis 

59% of the volunteers answered that they encountered any problems when using educational applications, 
compared to 41% that they did not encounter any problems.54% believe that some students buying study 
assignments have no reason for distance learning. While 46% of respondents believed that online learning 
forced some students to buy their assignments.  

 

 

56% believe that distance education reduces students' grades in some of their subjects, while 23% of volunteers 
who answered questionnaires believe that distance education does not affect the student’s achievement level. 21% 
of them were neutral on this question.40% of volunteers agreed that education via online platforms may reduce 
engagement, 38% disagree, and 22% adhere to neutrality. 

Design Diagrams: 
The design diagrams have been made to depict the clarity of the proposed application. Based on the given 
design the implementation will be done. 

Context Diagram: In the context diagram the external entities have been identified. The interaction of the 
entities with the application is depicted. 

Figure 5 Q5 analysis                                                                        Figure 6 Q6 analysis 

Figure 7 Context diagram 
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Use case Diagram 

Figure 8 Use Case Diagram 

In the use case diagram the actors have been well identified. The use cases associated with each actor has been 
explained in the diagram. The use cases will be implemented as features of the proposed application. 

Entity Relationship Diagram 
In the entity relationship diagram, the entities and their relationships with each other have been depicted with 
relationship names and appropriate cardinalities. This diagram makes it clear what are the requirements of the 
database. 

 

Figure 9 Entity Relationship Diagram 
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 Class Diagram 
 

In the class diagram the classes have been identified, the attributes and methods of the classes and the 
communication between the different classes are also depicted. 

Sequence Diagram 

In the sequence diagram, the flow of data, for a typical scenario has been given. The scenario considered here is 
booking of the appointment by the student, for the required subject and the selected teacher. 

Figure 10 Class Diagram 

Figure 11 Sequence Diagram 
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Results Discussion: 
A smart application that works on smart phones that connects scholars by means of the application with 
volunteer educators, the application comprises numerous subjects and numerous well-known educators to help 
scholars clear their paths with brilliance by allotting time to scholars as extra discourses. The application 
comprises an interactive map to discover the remoteness between the scholars and the obligatory educator if the 
scholar desires to see the educator in person. 

 

 

 

 

 

 

 

Conclusion: 
Based on the exceptional circumstances in  Sultanate of Oman and all over the world, the idea was created by 
creating an application that works on smartphones in order to facilitate the educational process and serve as a 
teacher for students at the university level to be an addition to them in improving their academic level and 
developing the skills required to reach the highest levels of understanding lessons That may be difficult for some 
students and take advantage of the teacher expertise available in the application. 
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ABSTRACT 
 
The pandemic of COVID19 has pushed the entire World into a very different scenario. Many corporate sectors have 
already started looking for a contact-less attendance system after the offices were reopened after a long lockdown 
period. However, most of such implementations included methods which were not imposing authentication in the 
process. Hence the idea of using Face Recognition Technology for this purpose was also considered. This is already 
being used in many highly secured places such as Airport, Customs etc. There is a possibility of implementing this 
concept in the education sector. By means of the special camera installed at the entrance gate, image (students or 
employees) is taken when they enter, and the image is processed. After completing the image processing, the face is 
then compared with the registered (students or employees) pictures. When the identity of the image (student or 
employee) is determined, will be registered as attendance. Still, there is a need for an assessment of the integrity of 
this technology which can be done by a thorough literature review in this research paper. Researchers have finally 
concluded that implementation of this technology for attendance system is very secure and beneficial for the 
organizations. 
 
Keywords: Face Recognition Technology, COVID-19 Pandemic, Attendance System 
 
 
Introduction 
Attendance registration is very important for all educational institutions or companies, and to maintain this process, 
each institution has a different method of recording attendance. Where some institutions use a manual method by 
using the old paper approach, and this method is not feasible at present. Others use the automatic presence method 
through the use of biometric technologies. However, these methods cause long waits for staff or students. 

As the teacher spends a lot of time recording attendance by manual method, and this consequently wastes a lot of time 
during this process that could have been used in teaching and gaining more information. 

By this project Design and Development of Attendance System for the Department of Computing using Face 
Recognition Technology, it will mainly benefit education and companies, as well as airports and other places that 
require security and identity of importance. As the system consists of an algorithm by discovering the student's face, 
then the image is matched with the image that is in a database, by fetching the data that was recorded for a student in 
the college or a response. 

This system aims to facilitate the registration process for students, which consumes effort and a lot of time, which 
they can benefit from in teaching, and this is an easy and comfortable way for students and lecturers. The system 
works by taking pictures of students who are in the classroom, and a face recognition algorithm is used to determine 
attendance. In this way, students' attendance is determined without the need to mention the names of the students each 
time. 

This system has a user who is the lecturer, the supervisor and the students. As the system allows the administrator to 
update the database, such as registering a new student. The system also allows the lecturer to be informed of the 
starting time of the lecture, attendance sheets and other orders. As well as students, the attendance rate is displayed 
and notifications in case of delay and absence, but they cannot edit, modify or control the database. 

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 1



   
 

The system aims to capture  Attendance using Face Recognition Technology for the department of computing of the 
Middle East College. Its headquarters is in Muscat (Muscat Knowledge Oasis). It is one of the leading institutions of 
higher education, as the number of graduates with bachelor’s and higher education programs has reached more than 
5,000 students in engineering, business and technology. The college is affiliated with Coventry University, in the 
United Kingdom. 

Problem statement 
Since the spread of the Corona pandemic (Covid-19) in the world, the use of the fingerprint system has been 
discontinued as part of the precautionary measures and preventive measures to maintain the occupational health and 
safety of employees and students. As well as the attendance system using cards, the employee may forget the card or 
one of the employees may record attendance on behalf of another employee. And to solve this problem using an 
attendance system using the face for prevention, reliability, and protection. As the traditional system disrupts teaching, 
students are also distracted during exam time. Regardless of the paper that contains a list of students' names that is 
passed on to all students during the time of the lecture to record attendance. A class with a large number of students 
may face difficulty in passing the attendance sheet to all. Whereas, the system solves the attendance System for the 
Department of Computing using Face Recognition Technology method replaces the manual signature of the 
attendance record that causes and distracts students' attention or attention to sign their attendance. In addition to that, 
the system Attendance System for the Department of Computing using Face Recognition Technology contributes to 
eliminating or overcoming the problem of fraudulent approach also, lecturers should not count students every time to 
ensure the number of students who attended the lecture. 
 
Research Aim  

1. The purpose of this project is to design and develop an Attendance System for the Department of Computing 
using Face Recognition Technology to achieve the goals that are made through the expected 
accomplishments: 

2. Identification and detection of a face image of the student or employee (individual recognition) through 
distinct, unique, and useful features of the face through facial recognition. 

3. Create a database in which information about the times of lectures and pictures of students or employees is 
made, and the information obtained through the summary is linked to the database for the accuracy of the 
results. 

4. Automatic updating process in attendance registration without the need for human intervention. 
5. Notify the student and also the student’s guardian in case of absence or delay. 
 

Research contributions  
 
This project contributes to saving time and speed. Implementation where the attendance registration process is done 
automatically as it saves time for students and lecturers in the lecture without the need to interrupt a lecture to record 
attendance it also contributes to not distracting students during exams or lectures and speed, as the attendance 
registration process takes place without the need to wait. The system also contributes to reducing the errors that may 
occur during the manual attendance registration. Also, from the security side, the project contributes significantly, as 
the student cannot register attendance on behalf of another student, as it eliminates the false attendance. 
 
Similar work 
Student Attendance System: 

The flaws were explained by (Arun Katara et al., 2017)The RFID tag system (which works using radio frequency 
identification) as well as the fingerprint system, as well as the iris recognition system. Whereas, the RFID tag system 
is implemented to be simple. This is because the user helps his friends to register the attendance. After all, they have 
their friend's card. Also, the fingerprint system is ineffective. After all, it takes a lot of time to register attendance, 
because the user is forced to describe the attendance recorders. After all, it is a one-by-one verification process. While 
for face recognition, the human face must always be exposed and also contain less information than the iris of the eye. 
If it contains more details, this system may violate the privacy of the user. Voice recognition is an available system, 
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but in combination with other methods, it is less accurate. Whereas, it is proposed to apply the face recognition system 
in the student attendance system. 

 

Table 1: Comparison of advantages and disadvantages between different biometric systems 

Literature review 

This paper, which describes the method of students' attendance system that is done through face recognition 
technology and in which the Personal Component Analysis (PCA) algorithm was used. As the system will 
automatically identify and record students' attendance in the classroom, which makes it easier for faculty members to 
easily access student information by keeping a record of entry time as well as exit time.  Whereas, the authors presented 
this paper to propose an attendance management system based on facial recognition technology in 
institutions/organizations. This is done by taking the attendance of each student through the system that continuously 
records the notes for all entry and exit points. As the initial experimental results showed improved performance 
through attendance reports, and a difference between it and traditional attendance systems. As they focus in their 
current work on facial detection algorithms through images or videos. The authors also intend to improve face 
recognition through the interaction used between the system users and the administrators. (Kar et al., 2012) 
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Pooja G.R, Poornima M, Palakshi S, M. Bhanu Prakash Varma, and Krishna A N presented a system that works on 
face detection and recognition algorithms by looking at various scenarios during real-time to evaluate the performance 
of different face recognition systems. Through this paper, the different techniques that need to be used to deal with 
threats such as plagiarism are described. Compared with traditional attendance, this system helps to monitor students 
as well as saves time. (Anirudhan Adukkathayar et al., 2015) 

An approach to presenting this system through this paper solves the problems that occur during the integration of face 
recognition into practice. Although this system has shortcomings, one of which is the detection of a large number of 
faces, it can be improved. If the standard approach is applied to be able to improve units and reach the desired target 
of an acceptable detection rate and definition. The system can also be improved by increasing the accuracy, detection 
rate, and recognition rate. This helps to enable more students to discover and get to know them. 

 

Fig 3. Different types of Haar Features 
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Each of Shireesha Chintalapati and M.V. Raghunadh a system that works or depends on the method of algorithms that 
detects the face and enables it to be recognized was proposed in this paper, and this was done automatically through 
a student's crack when entering the classroom, and the attendance was classified through recognition. Throughout this 
paper, LBPH outperformed the other algorithms through both a better discrimination rate and a lower false-positive 
rate. Also, SVM and Bayesian proved to be two of the best classifiers by comparing them to distance classifiers. In 
the future, the recognition rate of the algorithms can be improved through unintended changes such as a beard as well 
as the use of a scarf. The system recognizes through changes that occur in the angle of the face up to 30 degrees where 
it should be improved further . (Chintalapati & Raghunadh, 2013) 

 

Table 2: Drawbacks of various Attendance Systems 

 

Fig. 4. System Architecture 

In this paper, work has been done to improve the attendance system in various fields such as schools, colleges, 
organizations, and others, as the system works to capture live images through the camera. Face detection is applied 
through different techniques, which helps reduce manual work. Whereas throughout this paper they solved an interface 
by creating an interface and they also advanced training using Haar Cascade Classifier and AdaBoost for images. 
After that, he will discover successfully through recognizing the faces and non-faces. When both the stored images 
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and the comparison are matched, the attendance sheet update process is automatically updated and the time and date 
are also added. This makes it easier for faculty members. (Surve et al., 2020) 

 

Fig. 5 Block Diagram 

Review of tools to be used in design and implementation 
.NET: 
It is a platform through which applications, tools, programming language, and libraries are all developed. Also, there 
are multiple and different .NET applications with which he can run it through each installation. As .NET encoding is 
implemented through many different environments, such as Linux, macOS, Windows, iOS, Android, and others. NET 
Framework is considered an essential application as it supports both websites, consoles, and mobile applications that 
have several environments (open source for GitHub) in which they run. At present, data management has become in 
multiple formats that are needed by many software systems, by adding programming objects with XML data models 
that are linked. NET proposes that the integrated query architecture for LINQ be the next version of NETwork, to 
solve a problem by designing general style operators that run the standard query each of the transversal, filter, and 
projection. When there is an impedance mismatch ROX the programs become unwanted as it becomes more difficult 
to manage. As this pattern contributes to determining any of the .NET languages, a special syntax that the query 
understands, which is grouped by this is the basis of the pattern for these fundamental factors. (Meijer et al. 2020) 
 
SQL: 
It is Structured Query Language is an acronym for SQL as it is a specialized language for programming that aims to 
give the ability to manage and manipulate data that other applications mainly request in relational databases, as well 
as those applications that can run on one computer or another. Database server A computer system that provides 
database resources to programs or other computers through a client-server model. Also, each of the SQL Server 
database servers. Whereas, By providing Microsoft SQL Server versions for all the burdens that may occur during 
work, as well as the requirements. The data center version has also been improved to support the program and its 
scalability, as the rapid version of the platform is miniaturized. (Chaudhuri and Narasayya 2020) 
 
StarUML: 
StarUML (referred to as SU) is a performance by which to create diagrams for both UML class and generate class 
diagrams, as there are types and other language modeling schemes (UML). StarUML is a fast, flexible, and scalable 
open-source project. UML 1.4 that based it. It also contains 11 different types of the diagram and also accepts UML 
2.0 notation. Whereas through it the MDA approach is fully supported,  it does this by promoting the UML Profile 
definition and also allowing multilingual code generation. (Wong 2020) 
 
Microsoft Project: 
Microsoft Project is a program that contains a large and organized set of tools through which planning and supporting 
management and projects. As he is interested in supporting all the various projects such as development, financing, 
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financial services, construction, as well as financing, and health care. Also, there is no system for Microsoft Office. 
Also, Windows Project refers to it as Microsoft Office Project. As through the application, an easy-to-use support 
guide is provided for the users to achieve the final results from the development process throughout the entire project 
and to identify the resources. (Lowery 2020) 
 
Python: 
Python is one of the high-level, object-oriented programming languages that is characterized by ease of understanding 
and writing its sentences, and it is interactive interpreted where its sentences are translated and converted into a 
machine language that the computer understands during the implementation of the program, in addition to that the 
types of its variables and their values are determined dynamically during the implementation of the program, Python 
is much easier than other programming languages as it allows the user to create beautiful programs with little effort 
and more ease, and it is a multi-purpose language that can be used on any modern operating system, as it is used to 
process texts, numbers, images, scientific data and anything that can be saved on a computer, and examples of 
applications that use python; Google, YouTube, NASA, the New York Stock Exchange, and many other businesses, 
government and non-profit sites. 
 
Photoshop: 
Photoshop is the most popular image-editing program on the market, and it is generally used to edit images and create 
digital drawings similar to those drawn by hand, and Photoshop files have the (PSD) extension. It can be run on both 
macOS and Windows operating systems. , But not on Linux, and because this program was and still is the ideal 
program for editing images for a long time; His name has become used as a verb meaning (edit), for example, the 
phrase ("the image has been" photoshopped) means: the image has been modified, regardless of the program that was 
used to modify the images on it. 

Conclusion 
The Smart Attendance Management System was proposed to address the shortcomings of current manual solutions. 
To improve the system, we implemented a face recognition concept to track student attendance. In a variety of stances 
and modifications, the system operates well. (Laila Bhatti et al., 2018) This system will need to be enhanced in the 
future because it sometimes fails to recognize students from a certain distance. Exploring new augmentation 
techniques and leveraging newly collected images in runtime for automatic retraining of embedded data could be part 
of future work. Creating a specific classification solution for this problem could lead to improved accuracy on a smaller 
dataset.(Praneeth et al., 2020) We also have certain processing limitations, so working with a high-processing machine 
could result in even better performance. During COVID 19 pandemic, this proposed system could act as life saving 
solution at workplaces, where the work from home is not possible. 
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ABSTRACT 
The city of Rustaq has numerous community halls, parks, and reserves that are used for a variety of activities including 
children's playgroups, health, wellness, and wedding services, art activities, and community gatherings. Through the 
advent of technology in our day, we can make life simpler and more effective by designing new applications and 
services. This idea is to create a Mobile Application of Dalili in Rustaq to Booking Halls and Parks. This mobile 
application aims to help customers wishing to book halls and parks in the city of Rustaq easily without much effort 
and in the comfort of their home. Agile methodology was used to develop the mobile application, questionnaire and 
interview were used to collect data to gather the usability and requirement analysis. The application provides easy 
processing, searching and locating the resources. The application was useful for the people living or visiting Rustaq 
city for tourism and leisure purposes. 
 
Introduction 
Oman has many halls and parks that provide people with a suitable place to hold some events and conferences, as it 
provides them with some comfort and luxury. And that by providing facilities and services that suit the comfort and 
well-being of people. However, what makes it difficult for these people to search and go to the hall or park 
headquarters at specific times specified by the hall or park owner to make reservations. Thus, these people need an 
application that helps them in the search and reservation process instead of going to the hall or park headquarters to 
search and book. 
Therefore, we have created a mobile application that solves all search and reservation problems that hinder people 
who want to book, so the user will not have to waste time searching and go to the hall or park headquarters for 
reservations. The name of this application is mobile application of Dalili in Rustaq to booking halls and parks. This 
application displays several realistic pictures of the halls and parks of especially in the Wilayat of Rustaq, making it 
easy for people to search and booking. It will be easier to complete all reservation procedures through this application 
faster. Customers wishing to book can choose whether they want to reserve the hall or park for a graduation party, 
birthday party, wedding, conference, family gathering or etc., by booking through this application. In addition to that, 
users can choose the date and time appropriate for them to book. If the date chosen by the user is reserved, then a red 
color will appear on that date indicating that date is reserved. But if a green color appears, this indicates that the date 
is not reserved, and thus he can reserve on that date. The user also works on writing the number of individuals who 
will attend the hall or park, so that seats arranged for all attendees. After completing the selection process, the 
application provides the user with the ability to pay a deposit or the full amount via the electronic bankcard. 
 
Literature Review 
Literature review is one that summarizes and compiles scientific research and information on a specific topic. The 
form of literature review is in the form of academic writing that used in several fields such as the sciences, social 
sciences and humanities. By reviewing the literature, students or academics can produce a large research paper for a 
specific project (Walter & Stouck, 2020). 
The aim of the project is to provide a mobile application to booking halls or parks in the state of Rustaq. This 
application works to save time, reduce effort for people wishing to booking, and provide them with all the details 
related to the reservation process for halls or parks. As the state of Rustaq does not have an application for the 
reservation process for halls or parks and thus the customer forced to go to the hall or park for reservations. 
Application for Wedding Booking provides a form for the reservation process, as this form includes some of the 
conditions and laws that must be follow when booking. This form also contains some of the questions that the customer 
will fill out according to the conditions and laws. In addition, putting a map of the reserved location and a picture of 
the place shall be attach to this form. Booking.com is especially used for hotel reservations. As this application is 

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 1



   
 

similar to the application that we will design, by specifying the date and time suitable for booking. Also, photos of 
some hotels preferred by the customer are displayed in this application, indicating the number of individuals who will 
stay in the hotel. Makemytrip.com is for air ticketing and hotel reservations. Through this application, plane, car, train 
determine how the customer wants to travel, and so on. The customer can also specify the type of trip that he will 
spend, either to spend vacations or to end some activities. In addition to determining the type of accommodation in 
which they resides, either in a hotel or villa, etc. Banquet Halls in Muscat system displays halls for Muscat 
Governorate. As this system is similar to our application, that our application displays the halls and parks of the 
Wilayat of Rustaq. Through the system, the customer can choose the type of reservation he wants, for either meetings, 
weddings, birthday, etc. This app display different types of booking. Also through the system, the customer can specify 
the day and hour in which he prefers to booking. Function Hall Booking provides a group of different halls is display. 
Whereas, this app is similar to my application, in that this app features a display of reserved days in red and unreserved 
days in green. 
 
Methodology 
The methodology is guidelines for solving problems with components such as tasks, method, and phases. Also, the 
methodology defined as a system of procedures, practices, laws and rules used in project. The model we chose for my 
project was the agile methodology because the agile model will help us complete the project in a correct manner (K.U. 
Sarker et al., 2020)(Kamal Uddin Sarker, 2020)(Raza Hasan, Sarker, et al., 2020)(Kamal Uddin Sarker et al., 
2019)(AL Hamdania et al., 2020)(K.U. Sarker et al., 2018)(Khalifa, 2019). There are several reasons for choosing this 
model and they are the ease of making new changes with length of development time. Also, this model works in 
regular and repetitive cycles. In addition, this model helps in solving and handling small and large problems. Using 
this template in my project will provide ease of administration and faster job development. 
 
Design and Implementation 
Figure 1. shows context diagram of the application. 

Figure 1. Context Diagram. 
 

Figure 2. shows data flow diagram (DFD Level 0). 

Figure 2. DFD Level 0. 
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Figure 3. shows data flow diagram (DFD Level 1). 

Figure 3. DFD Level 1. 
Figure 4. shows the use case diagram. 

Figure 4. Use Case Diagram. 
 
Figure 5. shows the entity relationship diagram. 

 

 
Figure 5. ERD Diagram. 
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Figure 6. shows the login screen of the application developed as the first prototype, Figure 8. Shows the login screen 
and Figure 8 shows the Booking screen. 

Figure 6. Login Screen.                   Figure 7. Login Screen.             Figure 8. Booking Screen. 
 
Figure 6. shows the login screen of the application developed as the first prototype, Figure 8. Shows the login screen 
and Figure 8 shows the Booking screen. 

Figure 7. Park selection.                     Figure 8. Halls selection.                  Figure 9. Main Screen. 
 
Result and Discussion 
Data gathering is a process of obtaining information in a specific context. Data is collecting through interviews, 
questionnaires, pictures, graphs, etc. Questionnaire is selected for the data collection process. A questionnaire is a 
method for collecting data by means of a questionnaire that is filling out by the respondent. Where the questionnaire 
is distributing to a large number of people during an appropriate period in order to obtain the information. 
In Figure 10. 86.7% of respondents found that they prefer to book halls and parks via the Internet (mobile app). As 
for 13.3%, they prefer to go to the hall or the park for reservations. 
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Figure 10. Question 1. 
 
In Figure 11. shows the respondents' belief about whether the services provided during the application will meet all 
their needs. Where they chose 80% yes and 20% no. 

Figure 11. Question 2. 
 

Figure 12 shows the type of reservation they prefer. Where 33.3% prefer booking for wedding and 40% prefer 
booking for meetings. As for 66.7%, they prefer booking for parties. And 13.3% prefer booking for conferences. 

Figure 12. Question 3. 

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 5



   
 

Figure 12 shows that 60% of respondents agree to book through the app than to go to a hall or park. As for 40%, 
they strongly agree to the reservation through the application. 

Figure 13. Question 4. 

 
Figure 14. shows the respondents' opinion about any problems after booking through the application. 33.3% chose 
Yes, and 66.7% chose No. 

Figure 14. Question 5. 
 

Figure 15. shows whether users prefer to pay for reservations by bankcard or cash. Where 66.7% prefer to pay by 
bankcard. As for 33.3%, they prefer to pay by cash. 

Figure 15. Question 6. 
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Figure 16. shows the respondents were giving an open question about their proposals to develop reservations for 
halls and parks. Where some of them suggested that, the application be developing to include all halls and parks of 
the Sultanate of Oman. And some of them suggested creating more services in the application. 

Figure 16. Question 7. 
 
Conclusion 
In conclusion, the project aims to design and implement a mobile application to booking halls and parks located only 
in the Wilayat of Rustaq. Where the application displays a set of details for the halls and parks of the state of Rustaq. 
Thus, customers can search and book through this application with ease. One of the advantages of this application is 
the appearance of the green color in the date that is not reserved. As for when the red color appears, it indicates the 
reserved date.  
Limitation is the security mechanism which can be enhanced further to secure the data and can be helpful in making 
an e-commerce application capabilities for future(R. Hasan et al., 2015a)(R. Hasan et al., 2015b)(R. Hasan et al., 
2012). 
Data stored in the application can be useful to do predictive analysis using churn prediction to keep track of the 
registered users and provides offer whenever applicable (Raza Hasan et al., 2018)(Raza Hasan, Palaniappan, 
Mahmood, Abbas, et al., 2020)(Raza Hasan et al., 2019)(R. Hasan et al., 2011)(Raza Hasan, Palaniappan, Mahmood, 
Sarker, et al., 2020)(K.U. Sarker et al., 2019)(Khalifa, 2019). 
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Abstract:  

Every human being wishes healthy living and avoid hospital visits but there are limitations due 

to various circumstances (age, accidents, health status, communicable and communicable 

diseases etc), Hence in this global world continuous health monitoring is important. Wireless 

technologies play vital role to treat patients suffering from communicable diseases like Covid-

19, Hepatitis A, B, C, measles, influenza, salmonella etc. The increasing population of senior 

citizens and pre-existing disease patients (who are already suffering from any disease) require 

more wireless health monitoring devices because these groups having higher risk of severe 

covid-19. While treating these diseases shielding is mandatory not only for doctors, nurses but 

also for other frontline medical associative. Wireless sensors (wearable or non-wearable) 

performed vital role in current pandemic Covid-19 positive patients while monitoring them, 

treating them in isolated as well as non- isolated place or in case of limited self- protection kits. 

Rapid advancements in wireless sensors improving and enhancing the quality of care in critical 

conditions without physical contact with patients. Wireless body area network and wireless 

medical sensor area network is a new invention as a part of wireless sensor networks but Still 

various issues or challenges remain to be addressed. This Paper is aims to review of wireless 

sensor devices use in current covid-19 pandemic to reduce the threat of covid-19 while treating 
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patients as well as future challenges or issues like security, reliability and privacy of medical 

data.  

Keywords: Wireless, medical, health, covid-19, patients, pandemic. 

 

Introduction: 

Wireless sensor network (WSN) has introduced in 1950’s for army purpose in united states. 

WSN is used to monitor and record the temperature, sound, pollution levels, wind, pressure, 

oxygen level etc and transfer collected managed data in various devices. According to current 

covid-19 pandemic situation unlike other fields medical or health care field is most important 

addressing field. In medical science these sensors are using from last few decades for health 

care purposes thus new term wireless medical sensor network (WMSN) is introduced. For real 

time and non-obstructive delivery of crucial or sensitive data and for long term supervision of 

critical patients, bio medical sensors are using. However, we cannot say these sensors fully 

saving the patient life but definitely these devices created a standard like smart nursing, fast 

accessible data, full monitoring from outside the isolated room in communicable disease 

situation like Covid-19. wireless medical sensor network reducing mishappening as well as 

medical errors, and reducing the chances of get infected from patients to hospital staff which 

increasing the recovery ratio of crucial patients. Wireless sensor networks provide a proper 

observation of patients is done through sound, image object location, controlled medical 

equipment, lookup data etc. [1] Provides an efficient and secure treatment way in which sensors 

arranged in covid-19 infected body which tracks the accurate state of the person for diagnosis. 

In this paper we exploring current state of wireless sensors for health applications and also 

expanding challenges of wireless medical sensor network in health care field. Proposing a 

sensor model to reduce some challenges. 
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Current status of wireless medical sensors: 

Sensors are used with electronic based medical devices to collect crucial data and convert it in 

electrical signals for analysis [2]. Sensors are used inside or outside the body according to 

requirement. Hospitals, doctors, nurse etc want real time accurate data or results by these 

devices for proper treatment. 

 

Figure 1: Various wireless medical sensors 
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a) Temperature Sensors- Body temperature is major parameter for covid-19 positive 

patients. Temperature sensors alerts when body temperature variation seen during 

observation of Covid-19 positive patient. 

b) Piezoresistive Sensors- Respiratory problem is another major parameter for covid-19 

patients. Changes in breathing rate seen then these sensor alerts for immediate 

treatment. This sensor is used for counting or monitor breathe of covid-19 positive 

patients. 

c) SPO2 Sensors- Oxygen saturation is also another major parameter. Decreasing oxygen 

saturation level in blood increases high heartbeat and pulse rate, if immediate treatment 

not given then heart failure is also possible. 

d) ECG Sensors- ECG best for observing cardiac issues. Unmonitored and untreated 

cardiac patients can die due to covid-19. 

e) Position sensors- For blood pressure calculation, accurate position of patient is also 

required. 

f) Real Time sensors- If patient misses the right time dosage, it will be risky. Triggering 

on time is mandatory. 

g) Environmental sensors- Atmosphere condition must be taken to collect accurate data. 

Winter season, heater in room etc affects the temperature. 

Existing Wireless sensor model for Covid-19: 

For monitoring multiple patients simultaneously Figure 2 shows the existing model. This 

model consists [3]-- 

Object: Patient who is going to be monitor. 

Sensor Nodes: Sensors are used for reding data. 

Data Storage: Received or collected data storage and analyse. 
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Monitoring: Manual Observation 

 

Figure 2: Existing wireless sensor model network [3] 

 

Proposed wireless network model: 
The proposed wireless network model consist microcontroller to read received information. In 

this model temperature, real time, ECG, SPO2, environment and piezoresistive sensors are 

attached. According to situation analysed data broadcast to next level and send alert message 

to associative. In all steps privacy is also ensured through password protection. 
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Figure 3: Proposed wireless sensor network model  

 

Challenges and suggestions: 

1) Medical Emergency Traffic—Must provide highest access channel for emergency 

traffic. Priority of emergency data should be considered. 

2) Energy Consumption—Reduce energy consumption, load balancing routing 

protocols, avoid congestion and data compression techniques must be used. 
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3) Packet missing—During transmission of data ensure that data must not be missed. 

Cross layer solution is best. 

4) Stack storage—Self and auto replace algorithms must be used. 

Conclusion: 

In this paper explored the current status of wireless medical sensors in health care field. Also 

defined required sensors for monitoring covid-19 positive patients. Shown arising challenges 

and suggestion. Proposed a wireless network model which reduces human error as well as data 

collection of every stage. The treatment and patient satisfaction are major parameters in the 

time of ongoing Covid-19 pandemic. These strategies definitely improve the existing system 

for future not only for Covid-19 as well as other communicable diseases. Hospital Staff can 

treat patients without any threats of being infected. 
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Abstract:  
 
            Health awareness plays an important role in educating the community in various areas of health by various 
ways. It looks like cornerstone of preventing many diseases by changing unhealthy behavior to healthy behavior. It 
helps for reducing disease severity by changing daily behavior’s. Also, it enhances value of patient's function in disease 
protection.  A technology interested for supporting this program form by mobile application. In this paper are reviewed 
10 papers and read about open source software. Also, I did survey questionnaires for Kidney Patients to conclude the 
importance and impact of health awareness of the mobile application on the health of the Kidney patients. This mobile 
application aims to easier access to information and save time and efforts. It delivers health awareness for Kidney 
patients. It is easy to use for all segments of Kidney Patients. The vision of mobile application is conscious and 
sustainable Omani Kidney Patients. The mission of this mobile application promotes healthy lifestyle and adopt best 
practices and healthy behaviors for Kidney Patients. It contains tips of Kidney Health, be it texts or images or videos. 
Also, through this application, the user can listen or share advice to others. Also, you can call through video call and 
chat through chat messages. This mobile application will serve Kidney Patients by spreading health awareness. It 
identifies hardware and software for designing mobile application kidney health awareness of kidney patient. It is 
analyzing budget of cost for each requirement in this project. It is identifying use case diagram to specify users of 
mobile application, class diagram to specify classes in database, ERD diagram to specify relationship between entities, 
and data dictionary of each class to specify attributes and type of each attributes. In this mobile application project is 
designed by using MIT Inventor application and is connected with google drive for saving data in spreadsheets. 

Keywords: 

Mobile application, Awareness, Advice, Health, Kidney Patients. 

Introduction:  
 
The correct knowledge and awareness of health and how to maintain it. It is one of the most important things in our 
life. Without being in good health on the physical and psychological level, our life will not be happy, and our life 
affairs will become more difficult, and painful. Therefore, your knowledge and awareness of your health and how to 
maintain and improve it and know the mechanism of occurrence of various diseases and how to avoid and cure them. 
How do you and your body work to change the types of knowledge that you must be aware of in order to enjoy a 
happy life. Health knowledge is supposed to be available to everyone, without exception. Therefore, technology is 
involved in facilitating the access of information to all members of society. In this project, mobile application of 
Kidney health awareness is one of technology to play role for accessing information to users of phone in anytime and 
anywhere. It contributes to reducing the severity of the disease in Kidney patients. Also, it contributes to changing 
some wrong behaviors that lead to some diseases. Some challenges for designing awareness kidney health mobile 
application are check, estimation user needs, administration of resources, security to control malware stress in the play 
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store, application good performance and bug-free app that works on minimum battery consumption.   
(www.roche.com, n.d.) 

Problem Statement:  
 
This mobile application solves the problem of accessing health information to all segments of kidney patients which 
access to health information to a less educated and segment. It saves time and effort for the kidney patient by avoiding 
an increase in the severity of the disease that mean knowing the kdney patient’s information and following advice 
helps in recovery and reduces the severity of the disease. This saves time and effort by not going to the health 
institution. It also reduces attendance to primary health institutions except when necessary. It contributes for reducing 
the spread of Infectious  disease by following and Knowing the tips and health instructions. It helps for changing the 
wrong behaviors of individuals that lead to some diseases.  There are challenges facing Kidney Patients., such as 
spreading false information about ways to prevent some diseases, adopting wrong habits and beliefs, and spreading 
rumors between individuals in Kidney Patients. Kidney disease progresses in several stages, after which the patient 
resorts to dialysis or a kidney transplant. Therefore, these tips represent a role for decrease advancement of kidney 
disease. 

Research Questions:  
 
Q1- Do you think that health awareness, including tips and instructions through a mobile phone application, 

contributes to promoting health? 

 Q2- Does the application of health education for kidney patients contribute to reducing the severity of the 

disease? 

Q3- What are the benefits of applying health awareness in the life of a kidney patient? 

Q4- What are the negatives of using the health awareness application for kidney patients on a mobile phone? 

Literature Review:  
 

(Hussein et al.  2021) This paper explains role of mobile health in health care. It examines the status and correlate of 
mobile health readiness among individuals on dialysis. The method of this study is by doing survey. The survey 
consists of 30 items of questions which distributed to individuals on dialysis from 21 in center hemodialysis facilities 
and 14 home dialysis centers. The result of this survey is 81% owned smartphones and the majority 70% reported 
intermediate or advanced mobile health proficiency. The main reasons for using mobile health were appointments 
50% and communication with health care personnel 56%. Mobile health proficiency was lower in older patients 
compared with the 45 to 60 years’ group. 

(Li et al.  2020) This paper aims to evaluate the effectiveness of wearable devices, a health management platform, and 
social media at improving the self – management of CKD with the goal of establishing a new self – management 
intervention model. The method of this study is in 90 days. A total of 60 people with CKD at stages 1 – 4 were enrolled 
in the intervention group (n = 30) and control group (n = 30). All participants maintained dietary diaries using a smart 
phone app. Participants self – efficacy and self – management questionnaire scores, kidney disease quality of life 
score, body composition, and laboratory examinations before and after the intervention were compared between the 
intervention and control groups. The result shows after intervention group showed significantly higher scores for self 
– efficacy and also kidney disease quality of life scores were also higher in the intervention group. 
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(Li et al.  2020) In this paper 2020 the world kidney day campaign highlights the importance of preventive 
interventions be it primary , secondary or tertiary .This complementing article focuses on outlining and analyzing 
measures that can be implemented in every country to promote and advance CKD prevention .While national policies 
and strategies for non – communicable diseases might be present in a country , specific policies directed toward 
education and awareness about CKD screening , management and treatment are often lacking .There is an urgent need 
to increase the awareness of the importance of preventive measures throughout populations, professionals, and policy. 

(Bach and Wenz 2020) This paper made it clear that many people use the Internet and applications that help them 
understand their feelings and health. This is by knowing the symptoms of the disease, how to treat it, and searching 
for how to live a healthy life. This research was done for 1959 users of the Internet and smart phone applications. The 
results appeared. Women, young users, college-educated users and non-smokers are the most frequent users of the 
Internet and mobile phone applications for health-related purposes. The number of health applications in the App 
Store is estimated at about 90,000 in the United States. One in five smartphone owners use a health app. In 2012, one 
in four US citizens uses a health app in 2019.These health mobile application help them improve self-reflection, 
change behaviors, track physical activity, and change eating and physical activity habits. 

PubMed Labs 2019) In this paper aims to estimate overall for assessed mobile apps designed to help medication 
compliance and nouristiment tracking for possible use by CKD and ESRD patients. The methods used in this paper 
by search, screening and assessment of apps identified and download from ios and android app stories. It is selected 
by using 13 relevant search terms. The result of this study identified 2 general weaknesses in the existing the apps fell 
short of accommodating advanced interactive features such as providing motivational feedback and promoting for 
family member and caregiver participations in the app utilization. 

(Siddique et al., 2019) In this study systematically cataloged and assessed mobile apps designed to assist medication 
compliance and nutrition tracking that are useful to the chronic kidney disease (CKD) and the end – stage renal disease 
(ESRD) patients who are on dialysis. The method is used in this study by screening, assessment of apps identified and 
downloaded from the ios and Android app stores. It is selected apps using 13 relevant search terms and then used the 
mobile app rating scale then used MARS. 

(Emmanuel and AWR 2018) Study this paper on how to bridge the gap between society and health services. By 
developing a mobile application for health workers. This application allows sending the report, transferring 
knowledge, sharing information and receiving training via the user interface. It also explained some of the challenges 
facing the application The mobile phone in middle or low-income countries, such as limited internet, lack of 
organization, incomplete jobs, insufficient training, lack of supplies and necessary resources, as well as the benefits 
of using mobile technology, including that it is considered a reliable way to collect data, send and receive data, and 
help them In making a weekly report and exchanging information, alerts and reminders. 
 
(Kayyali, Peletidi, Ismail, Hashim, Bandeira and Bonnah 2017) This paper aims to present the importance of mobile 
health by pharmacists and public perceptions of mobile health applications. It conducted a series of questionnaires 
between 2012 and 2014 for pharmacists and the general public. The result was 56% of pharmacists with knowledge 
of applications and 76% of the public own smart phones Health and lifestyle applications were more commonly used 
by the public. Likewise, this paper explained that it is useful health applications and the audience agreed that it helps 
them lead a healthier lifestyle and enjoy great potential in health promotion. This paper discusses some of the barriers 
for users of health applications. Such as lack of awareness, lack of time and limited jobs available. 

 

(Peng, Kanthawala, Yuan and Hussain 2016) In this paper, the elements of design and content were examined and the 
type of health applications that facilitate or impede the use were examined. In this paper, 6 groups, 5 individual 
interviews, and 44 smartphone owners from the general public were conducted. This research presents the challenges 
and opportunities for health applications. The results are provided to researchers and application designers and health 
care providers. This paper has shown that there are more than 97,000 health-enhancing applications. These 
applications include patient diagnosis and lifestyle management. These applications also aim to promote health and 
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wellness and prevent disease for the general public. This paper also explained Obstacles to adopting health applications 
such as low awareness of health applications and lack of time and effort. This research recommends future mobile and 
application-based health that focus on changing behavior. 
 
( Silva,Rodrigues,Diez,Lapez-Coronado,and Saleem 2015) In this paper, explain the role of information technology, 
including mobile applications, in addressing emerging problems in health services, including the increasing number 
of chronic diseases related to lifestyle and the contribution of patients and families to self-care. This study reviewed 
117 articles published between 2002 and 2012.This paper contributes to the study of developments and penetration 
on mobile health. It also shows the use of mobile application services in health awareness. This paper concludes that 
mobile health services and applications have a strong impact on all health care services and improving the patient’s 
life. 

Research Data Collection 
In this study is used quantitative and qualitative methods for collecting information. It has different methods like 
online interview, mail, survey, telephone, documentations, and websites. All methods of data collection are done by 
online because current condition of COVID-19.  

 Survey 

The survey examines opinions of Kidney doctors, Kidney nurses, and Kidney patients for using Awareness Health for 
Kidney Patients mobile application. But because now difficult current condition only doing with 26 person of Kidney 
doctors and Kidney nurses who response for survey. 

Findings: 
 

 

 

The 17 participations in survey are agree for tips and instructions through mobile application. The 8 of participations 
are totally agree for tips and instructions through mobile application. The 1 of participations are disagree for tips and 
instructions through mobile application. 
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The 4 of participations are neutral for mobile application of awareness health for reducing severity of disease. The 15 
of participations are agree for mobile application of awareness health for reducing severity of disease. The 6 of 
participations are totally agree for mobile application of awareness health for reducing severity of disease. The 1 of 
participations are disagree for mobile application of awareness health for reducing severity of disease 

The benefits of applying health awareness in the life of a kidney patient are 
 

 They will know how to handle their cases even at home and will help to promote and improve their health. 
 Increase quality of life 
 Sharing information and advice, as well as strengthening and supporting the health aspect of       patients 

with kidney failure 
 It contributes to reducing the complications of the disease and live with this disease 
 Improving health care, avoiding many harms resulting from misunderstanding or ignorance!! 
 He acquires information about his health condition and helps him to live with his chronic illness 
 It contributes to answering any inquiries about the patient's kidneys 
 He or she can complain to treatment more and more and follows all instructions in their life 
The negatives of using the health awareness application for kidney patients on a mobile phone are  
 The presence of enormous information and general advice only without organization or focus. 
 Not all patients are able to follow the phone. 
 The timing of sending messages to everyone may not fit. 
 It may cause the patient to be reminded of his illness even when he is outside washing time. 
 Not all categories are suitable for using the application, for example, elderly people. 
 There are no negatives if it is used properly. 
 Not all pts have smart phone and can not down load this app in their phones. 
 Not every patient has enough awareness to use mobile applications like the elderly and uneducated patients. 
 Some patients do not deviate from reading and do not have smart phones, so they do not benefit from the 

application. 
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Research Methodology  

 In this awareness kidney health mobile application, agile methodology is quick and iterative. The tasks are divided 
into short phases of work, frequent assessment and adaptation to plans. It is for mobile application, frequent update, 
and ability to quick download. It helps to create apps that are seamless, quick, small is size and easy to work. It is 
more stable with fewer errors and increasing quality. It can add new features in app and submit all phases from 
designing to development, testing, and delivery. The benefits of agile mobile app are reduced risks, faster 
development, better quality, seamless project management, enhanced customer experience, and customization. The 
principles which depend for agile are quick reply to any changes with help of adoptive planning, common preparation 
of requirements, justification of tasks performed by development team, and step by step software development with 
rigorous time frames. 
 

 
Figure 1: Agile Methodology 

Research Design or Prototype / Framework  

  

Figure 2: Home page Screen 
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In home page screen, the interface of this screen contains image of icon of ministry of health, label of name 
of application, image of kidney clinic. It contains textbox of email and textbox of password. User can enter 
with application by email and password. It has three buttons are login, register, and forget password. 

 

 
Figure 3: Registration Form Screen 

In this registration form screen contains name textbox, email textbox, password textbox, and phone 
textbox. User register by entering details such as name, email, password, and phone. And it has another 
button of already signed in? Login here to login application after registration. 

 

 

 Figure 4: Awareness Topics Screen 
 

In Awareness Topics Screen has title label and 8 topics buttons when press in each button go to other 
screen. Also, it has another button for logout. 
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Figure 5 Text Awareness Screen 
 

In this screen, the user can listen and share the text, and button to back to awareness topics screen. Also, 
back button to return to Awareness Topics Screen. 

 

 

Figure 6 Display Image Screen  

In this screen contains image for displaying image and button to press for changing image to move to 
another image.  
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Figure 7 Chat Screen 

In chat screen contains textbox for name and textbox for text message. It contains button for save, button 
for send, and button for delete all messages. The user can enters in first field name then press save button. 
In second field the message text after that press send button which appears in chat messages. Back button is 
to return to awareness topics. 

 

Figure 8 Drink Water Screen 

 

In drink water reminder screen contains image of drink water. User enters in first field how many times will 
drink and second field enters after which hour will reminder to drink. When presses reminder me button 
will set hour. And when press back button will open awareness topics screen. 
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Conclusion & Recommendations:  
 

Mobile application of awareness Kidney health for kidney patients is mobile technology which serves to facilitate for 
publishing awareness kidney health between patients and avoid increase problem of kidney health. It helps for 
reducing pressure on health services of dialysis unit. It helps for reducing financial expenditures on health services. 
This application is small environment between kidney doctors, kidney nurses, nutritionist and kidney patients. It can 
send chats and video calls between doctors, patients, and nurses. It helps doctors for delivering kidney health 
awareness for kidney patients.  It can save note observation for readings of Pressure, Sugar, and Kidney Filtration 
Rate. It can timer for sport which can start, pause, and reset. It can drink water reminder and set clock to reminder 
when drink water and in which time. It helps for changing some behaviors and practices for kidney patients. It supports 
health for kidney patients. 

During planning for designing mobile application of awareness kidney health for kidney patients must analysis for 
hardware, software, and manpower requirements. Also, it analyses cost analysis for each of hardware, software, and 
manpower. It identifies excepted risks of mobile application awareness kidney health. Agile methodology is suitable 
for designing awareness kidney health for kidney patients because needs same stages for analyzing requirements, 
designing, iteration of development, quality analysis, feedback, and accept of application. The collection methods of 
this application are used primary resources from kidney clinic and secondary resources like online survey, internet 
websites, and books. It is doing project plan for each tasks when start and when finish. Also, in designing specifies 
use cases diagram, class diagram, ERD diagram, data dictionary, and content diagram. In implementation stage for 
this application is using MIT Inventory application. Also, it is done for testing application for defining where error 
and fix it. And, it deploys application and takes feedback for this application. 

I recommend using the mobile phone to facilitate the dissemination of awareness for all kidney patients and to help 
kidney patients to drink water by setting an alarm and doing sports through the digital counter. The mobile application 
is also considered as a micro-environment between doctors, nurses and nutritionists that allows them to send chats and 
video calls. 
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SMART WASTE MANAGEMENT SYSTEM 
 

ABSTRACT 
Waste Management became a challenging problem in Sultanate of Oman and Worldwide. Most of the solid waste in 
Oman is a large percentage of the recyclable materials. Waste management system is a system used to automatically 
organize solid waste and dispose of it in different garbage bins to ensure more efficient recycling process. The aim of 
this project is to isolate the recyclable waste by separating the materials. When the user adds the waste into the 
collecting duct, the system identifies the material type whether it Dry, Wet or Metal, with help of the Arduino UNO 
and the sensors attached to the machine. After this stage, the system rotates 270° with the help of the servo motor to 
allocate the required bin. The LCD that is attached to the machine, shows the process of the system. However, the 
LCD can be used also for the commercial usage such as applying Ads, as we know the machine is placed in Residential 
areas. Additionally, the project has been implemented to IOT System, which now can send notification to the 
administrator room to collect the bin once it’s fully packed.   

Keywords: Waste Management System, collecting duct, Arduino UNO  

Introduction 
Waste Management is a challenging problem in sultanate of Oman. In every year more than 1.7 million tons’ solid 
wastes are generated from the population of 3.9 million residents over here. The municipal waste is around 4700 tons 
per day. The most of solid wastes in Oman are considered as a large percentage of recyclables. paper and 
cardboard (15%), plastics (20.9%), metals (1.8%) and glass (4%) (Source: Waste Characterization and Quantification 
Survey, Be’ah, 2013). The solid waste can cause serious health issues and higher potential for infection. Back in the 
days, the waste used to be dumped along roads and public-dumps, in poor-populated-areas, which caused toxic gas 
ends up effecting the lungs and skin, as well as other health issues. 
Waste Management System is a system used to organize the Recycled waste materials to make the Recycling more 
efficient and effective. This System basically, separates the solid waste into different bins atomically to make sure the 
recycling process is more efficient. Besides, lowering the cost of the process because as known the normal process 
cost a huge amount of money due laborers.  
 
Related Work 
The main contributions of our work are to solve waste issue in our community, even if the issue is not fully settled, 
but at least we had the chance to be part of the solution as responsible youth students. The project is designed not only 
to determine the waste also to reduce the time and effort for the laborer’s due to the alert feature, that alerts the 
administrator of the bin location once it full. Nowadays, the technology has proven itself in the past few years and the 
traditional bins isn’t the best option for the recycling process due to the less accuracy and less efficiency (Aceleanu, 
2019).  

Implementation Details 
At the beginning, the System starts by turning on the switch which is connected to the power supply. Then the user 
adds the waste in the collecting duct, so the waste can pass through each sensor. If the Metal Sensor have detected a 
waste, then the Servo Motor rotates to a certain angle to push the waste through the required bin. However, if the 
Metal have not been detected, then the moisture sensor activated and measure the humidity temperature in order to 
find out if it is wet or dry waste, if it is wet. Then the servo motor does the same procedure and place it to the required 
bin, and if not. So, the system immediately considers it as dry waste. After this step, the type of the waste will appear 
in the LCD so that the user could know what was the waste. In fact, LED’s also glow when the waste is found. 
However, each type of waste has its own LED’s color which make also the tracking much easier. The third stage of 
the system is, when the bin is full the LCD gives a notification that the type waste his bin is full which also sends an 
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SMS to administrator to collect the bin. This stage happens, if all the other stages is successfully done without any 
issues in between otherwise the system will shut down or stop.   

Results 
The figure 1 demonstrates the Current flow of 5mA and the Voltage of 5V for each sensor, this ensure that each sensor 
has the right amount of voltage to prevent from an unnecessary risk, such as overload and getting damage.  In fact, 
the resistors that have been placed in each sensor helped for stabilizing and reducing the amount of current by placing 
1kΩ Resistor each.   

 

Figure 1: Checking Voltage 

Figure 2 and 3 shows the motor condition of the RPM of the Motor change, once the simulation starts. Which is 
basically, the belt that holds the waste towards the bin. In fact, the difference between both Screenshots above, that 
Figure 2 shows at the beginning of the simulation and figure 3 shows how the RPM is increasing once a waste has 
been detected in order to push the waste towards the bin, as shown in the LCD (Wet Waste). 

           

                   Figure 2: Motor Condition                                         Figure 3: Servo Motor wet waste 
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In this task, the purpose of the Servo Motor is to allocate the bin location as shown in the screenshots of figure 2 . 
Moreover, the wet waste has been identified the location of the bin as 90° towards the wet bin In fact, the servo motor 
pushes the waste by the help of the motor belt towards the required bin. For the dry waste, the servo motor change its 
position and rotates 120° to towards the dry bin. Same thing is happening for the Metal waste, once the system has 
finally identified or detect the Metal waste the servo motor rotates towards the metal bin which is 180° . 

Figure 4 shows the working of the LCD depends on the sensor condition on wet waste, dry waste, and metal waste. 
The LCD not only displays the waste when its detected, also it displays when the bin is full.   

        

 

Figure 4: Servo Motor wet, dry and metal waste segregation 

 

The LEDs glow depends on the type of the waste the has been detected.  

When the bin is full a  notification alert is send via SMS and WiFi. However, this process occurs once the bin is 
fully packed, in order to notify the administrator to collect the bin. This step is important especially in commercial 
usage. Figure 5 demonstrates this 

Figure 5: Check the SMS Notification and WiFi 
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Discussion 
The figure above shows the Software Simulation of the System. The working of the system will be explained during 
the presentation time and for further more information the link is provided to shows the software itself. 
https://www.tinkercad.com/things/jUsNtFr1zQ9-ahmad-
mazen/editel?sharecode=CDUHXocbXwg4LYgNJDccI_quHFcll33rWFfhUzXefW0. In fact, the system works 
perfectly fine and as what planned for. Therefore, the hardware device still didn’t achieve due to the certain pandemic 
and the college policy have agreed for the software prototype in the bachelor’s project. 

Conclusion  
The project aimed to design an affordable and effective waste management system using Arduino Uno Technology. 
Although, system with similar function have already been patented, it’s always a good idea to work on system 
improvements. By reviewing different methods that were previously implemented, as well as the merits and the 
drawbacks of each method, it becomes possible to make improvements especially with the technology developments. 
In fact, the project is designed to solve serious problem in our century due to the population growth which leads to 
high resource consumption. The selection of waste management system was based on the fact that carried many 
advantages when compared to other traditional techniques like human manpower and basic equipment’s and so on. 
Overall, the project met all of its written goals and performed as planned. 

Limitation 
After designing and implementing the project idea, turned out the project still have a space for improvements for 
helping this idea to be more efficient in the real time usage. In the first part of the project, the system segregates only 
one waste at a time. Therefore, the buffer space can be used to isolate mixed waste types. Since the sensing time for 
metal objects is short, the entire sensor unit can be placed along one platform where the object is stable to ensure better 
results, which makes the process much slower and less efficient especially in some industrial usages. However, the 
system detects three types of waste only. Dry, Wet and Metal. In fact, this doesn’t give the system the ability or the 
authorization to identify between the Dry objects it only checks the humidity for the waste, for example wood, plastic, 
paper considered as dry waste, which make the dry bin have different types of dry objects needs to be organized, same 
thing in the wet waste. Overall, the system is only a sample for the developers or the investors to create the system 
depending on their goals. Yes, there are space of improvements and developments. The project can be use as robotic 
hand in the future, which can be designed as robot that have arms that filled with sensors to collect or pick a certain 
type of material automated without the human intervention, this is one idea of the many ideas that can be done with 
this project (Sukumarana ,2020).  
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YOUR CLOTH FROM A-Z 
Sara Mahmood Al Maimani and Dr. Mohammad Saqib 

Middle East College, Knowledge Oasis Muscat, Al Rusayl, Sultanate of Oman 

Abstract  

Women can request from the application the cloth which she want. Where the application is 
designed for her to choose the style, size and colour which she want the cloth to be which 
happened women can request it at home and receipt at home also where they are not moving 
from their home. Women’s have a lot of style and colour also all the sizes in the application. 
Where the women can sign in to application if she have account before or she can sign up to 
the application then she can set up her clothe by choosing the style, size and the colour of the 
clothe, then she must pay by visa card only then the order will be deliver for her at the place 
she want. Also if the clothes is torn they can contact with us by the email or phone number 
which they can find it from the application. Also the application having two language which 
are English and Arabic. So, it’s easy for the women’s to order. The cloth takes less than one 
week to be ready. Also the delivery takes less than hours to reach their home or their place. It 
is easy for women’s to go to the sewing shop to sew the clothes where the application do the 
same but in different way. Also easy for the women’s which are not have car to sew their 
clothes at the same way we are conducting their clothes with their styles. The android studio 
is use for design the application where java language are used for the codes also firebases 
conducted in the application.  

Keywords: Sewing clothes, mobile application, ER diagram, Flow chart diagram and 
firebases.  

Introduction: 

A lot of people face some problems in choosing their dress and they need to have a simple way for 
creating the dress. In this generation becomes mobiles application to be easy for them to create a nice 
dress where solves problems for them. Where is no need to go to the tailor for creating their dress, so 
this is the goals of this project.  

 

Similar works:  

• STALLION BESPOKE: 
Stallion Bespoke is at the forefront of the men's fashion revolution. We've evolved to be one 
of the largest made-to-measure menswear firms on the market by offering gentlemen with 
high-quality clothing that makes them feel and look like a million bucks since our inception. 
Men can order made-to-measure shirts and suits online, through mobile, or in-store with our 
multi-channel customer experience. Stallion Bespoke stores in Toronto, Vancouver, New 
York, San Francisco, Philadelphia, Beverly Hills, and Boston offer a multi-channel customer 
experience that allows men to order made-to-measure shirts and suits online, through mobile, 
or in person. 
 

• ASCOT FINE TAILORS: 
Men's Tailored Suits We pledge to construct your Tuxedos, Suits, Jackets, and other clothing 
items with the finest Italian fabrics available exclusively with us, thanks to the unrivaled 

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 1



talents and experience of our master tailors. Our designers and stylists will walk you through 
the customised fabric choosing, measurement, and fitting process to ensure you get the 
most out of your time and money. Visit us at Dubai Marina today, or schedule a mobile or 
comprehensive contactlass appointment with us. 
 

• Textronic: 
Textronic, which was founded in 1990, delivers intelligent CAD and WEB solutions to help 
Textile and Fashion firms improve their global competitiveness by supporting Innovative 
Design and 3D visualization tools that optimize sales, design communication, and enable E-
commerce. We've expanded to a team of 70 people working on development, product 
design, and marketing support, among other things, over the years. Our products have been 
well appreciated by over 1000 customers in over 30 countries. We can work closely with our 
customers thanks to our 20+ channel partners in various countries that provide regional 
help, as well as direct online help from India. 
 

 

 

 

→ Literature Review: 

A literature review is one that systematically examines the scientific literature by an 
individual's subject. Where he analyses, evaluates and synthesizes research findings, 
theories and practices in terms of scholars and research that are related to the field of 
critical focus. When reviewing the literature, it is imperative that the writer provides 
a comprehensive, critical and accurate understanding of the current state of 
knowledge by comparing different research studies and theories; as it reveals gaps in 
the current literature; also, define what must be done to advance what is already 
known on the topic of selection. (Sara Efrat Efror and Ruth Ravid, 2019) 
 

→ Here are some Literature Review which similar with my project: 

 
• Your Style by Jessica: 

 
Where Your Style By Jessica provides personal style consulting services. In terms 
of different analytical techniques that can identify the various colours, different 
shapes and methods that bestow their clients. It also provides a wardrobe planning, 
which will help you to work out in terms of the clothes you have on hand and how 
they can fit and wear you. (Jessica Rushmere, 2016) 
 

• The Pattern Makers: 
 
Pattern makers assist you in terms of their clients in every step of designing garments 
according to initial concepts and also until fabrics are sourced. They work with 
brands to help them produce their new clothes, as well as individuals looking for 
custom designs for them.  
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→ Research Methodology: 

Qualitative vs quantitative data collection methods some of the methods covered here are quantitative, 
dealing with something that can be counted. Others are qualitative, meaning that they consider factors 
other than numerical values. In general, questionnaires, surveys, and documents and records are 
quantitative, while interviews, focus groups, observations, and oral histories are qualitative. There can 
also be crossover between the two methods. 

 

→ Design and Implementation: 

Use case diagrams: 
A use case diagram can summarize the details of your system's users (also known as actors) 
and their interactions with the system in the Unified Modeling Language (UML). You'll need 
a collection of specialized symbols and connectors to construct one. A good use case 
diagram can assist your team in discussing and representing: 

• Interactions between your system or application and people, organizations, or 
external systems. 

• Goals that your system or application assists those entities (sometimes referred to 
as actors) in achieving. 

• Your system's capabilities. 
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Class Diagram: 
A class diagram in the Unified Modeling Language (UML) is a form of static structural 
diagram in software engineering that depicts the structure of a system by displaying the 
system's classes, properties, operations (or methods), and relationships among objects. 
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ER Diagram: 
The relationships between entities sets recorded in a database are depicted in an entity 
relationship diagram (ERD). An object, or a data component, is an entity in this context. A 
collection of similar entities is referred to as an entity set. These entities can have qualities 
defined via attributes. 
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Conclusion 
Finally, may this application help women for dress new cloth in every event. Were it can wear 
it more comfortable when they wear it. 
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Big Data analytics for sustainable fisheries in Sultanate of 
Oman- a case study 

 
 
 
 
 
 
 
Abstract  
The economic contribution of marine fisheries all over the world is significant and billions of people all around the 
world are earning their livelihood from this sector. It is also important to note that fisheries are a very important sector 
for the Sultanate of Oman to develop in future coming days. As the Sultanate of Oman has the maximum dependency 
on Petroleum resources, it is of utmost importance to realize the need for the development of other sectors like 
fisheries. The demography of the Sultanate of Oman poses it very well to excel in this sector because the Sultanate of 
Oman has 3,165 km of coastline. However, it is very important to understand the requirement for modernization of 
fisheries in the Sultanate of Oman to not only cater to the local requirements however develop this sector to export 
the fisheries products to other countries as well. This research paper is a study related to fisheries in the Sultanate of 
Oman to enhance the production of fisheries by the implementation of technological aids like big data and big data 
analytics. This research study also emphasizes the introduction of new technologies to reduce the running cost of the 
vessels on an everyday basis to decrease the overall cost and as a result enhance significantly the benefits of the 
fisheries sector. The research paper provides a variety of aspects related to big data analytics that can be utilized for 
the benefit of fisheries in the Sultanate of Oman. This research paper is a mere effort to study and reflect the yields of 
big data analytics in fisheries in the Sultanate of Oman.  

  

Keywords 
Big Data Analytics, Big Data for Fisheries, Fisheries in Sultanate of Oman, Big Data analytics for sustainable fisheries 

Introduction 
In today’s world, the data can be produced and implemented via different technologies like IoT, sensors, satellites and 
are growing in potential way. All interconnected devices are utilized in various sectors of life and providing benefits 
to the people such as health care, business, transportation, agriculture, communication etc. (Islam, Kwak, Kabir, 
Hossain, & and Kwak, 2015). The Internet of things has been utilized off late in almost every area and sector we can 
think of. Some of the examples of implementation of Internet of things and big data analytics can be clearly witnessed 
in the literature (Zameer, Saqib, Naidu, & Ahmed, 2019) (Muhsin, Bhat, Mohamed, & Khan, 2019) (Muhsin, Bhat, 
Ahmed, & Khan, 2019) (Bhat & Ahmed, 2016).  

Big data analytics delivers high value of firms by reducing the expenses and creating new methods for innovation and 
creativity. However, the reason behind big data analysis exploitation is create the business knowledge to understand 
the related business process and its environment that can be used for decision making firms (Davenport, 2014) 

Big data can be defined as a collection of large, complex and heterogeneous datasets that are difficult to process and 
evaluate using traditional tools and software. Typically, big data has different features to describe: volume (referred 
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to scale and quantity of data generated), velocity (the rate and speed at which the data is created and analyzed) and 
variety (different formats of structured and unstructured data) also additional characteristics like value (extracting 
valuable information from data), veracity (accuracy of data), variability (changing of data constantly) and visualization 
(reading and presenting data) (Erevelles, Fukawa, & Swayne, 2016). Moreover, different analytical methods and 
technologies for utilizing in the management and analysis of huge and complex of data sets for use of different 
applications (Kabanda, 2020) 

Fishery in the Sultanate of Oman is most ancient and very important sector since 1960s and before oil was explored 
80 percent of population lived on this sector and even today approximately 40 percent of people depend on this sector 
as source of income. Hence, the Sultanate of Oman has huge coastline which is more than 3,000 KM long from three 
different water bodies the Arab-Persian Gulf, the sea of Oman and Arabian sea (Al-Oufi, 2000). Furthermore, it has 
been considered as the second most valuable resource sector due to its role of growing the economic, also contribution 
of food security and employment generation. According to (Setlur, B. and Arbuckle 2015) fisheries in Sultanate of 
Oman is not economically productive and it’s infancy. In 2016 the total production of fisheries sector was 280 
thousand tons that worth 204 million Omani riyals and exports amount was 152,000 tons about 73 million RO. 
(Omaninfo.Om 2021) However, there is need to improve the fishery sector in the sultanate of Oman to be sustainable 
by using different king of technologies like Big Data, Internet of Things (IoT), Artificial Intelligence, Machine 
learning etc. Also, in order to achieve and implement the goals of Oman vision 2040 related to fishery:” to create a 
profitable world class sector that’s ecologically sustainable and a net contributor to Oman’s economy” (Setlur & 
Arbuckle, 2015)   

Recent technologies revolution will assist to collect, manage and analyze the relevant data of fishery in order to provide 
appropriate solutions to make the sector more sustainable and reducing the costs and allowing adaptive responsive for 
management decision making (De Souza, Boerder, Matwin, & Worm, 2016)   

The Proposed System 
Technological and digitalization becomes an innovative for monitoring and tracing different activities for managing 
fisheries. However, different tools and systems used to maintain fisheries productivity and keep fishing data to 
observes the onboard of vessels movements. The system can be equipped with the storage and analysis capabilities on 
the cloud to perform the computing operation with the cloud infrastructure that is appropriate for such kind of tasks. 
Cloud computing has been utilized for a variety of such tasks in the past as well (Bhat A. , Role of Cloud Computing 
in higher education and implementation challenges in higher education establishments in Oman and India, 2018) 
(Bhat, Kameshwari, & Singh, MathCloud: A Discrete Cloud Implementation to Enhance Learning Experience in 
Mathematics, 2020) (Bhat, Singh, & Singh, Learning resources as a service (L r aaS) for Higher Education Institutions 
in Sultanate of Oman, 2017) (Bhat, Naidu, & Singh, Multimedia Cloud for Higher Education Establishments: A 
Reflection, 2019) (Bhat, Shuaibi, & Singh, Virtual private network as a service—A need for discrete cloud 
architecture, 2016) (Bhat, Singh, & Mohsin, Cloud Implementation to Assist Teachers of English to Speakers of Other 
Languages in HEI’s in Sultanate of Oman, 2021).Many electronic monitoring systems like electronic logbooks, gear 
sensors, cameras, global positioning systems and many more can realize many information and data related to location 
of fishing, operations, duration of fishing, the number, type and size of fishes.  

Electronic Monitoring 
Traditionally the fisheries observers were used to collect the information of vessels activities. Accordingly, it was so 
difficult due to the additional costs and require more space onboard (Bartholomew, et al., 2018) 

Electronic monitoring systems designed to record and monitor vessels activity in real time at the sea. Furthermore, 
EM systems are cost effective and capable to improve and surveillance by covering large area. The hardware part of 
EM system as shown in Figure 1  looks different usually a central computer attached to sensors and combination of 
(CCTV)camera, a hydraulic pressure and GPS to indicate fishing start time.   
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Figure 1 EM system for vessel 

Study has been conducted for tracking the performance of EM for more than 25 thousand fishing days and it verified 
the accuracy of onboard logbooks, increase the data collection of bycatch, reduce the illegal and unregulated fishing 
and increase the ability of authorities to monitor of fisheries activities (Emery, et al., 2018) 

Mobile Computing for fisheries 
Mobile technologies are globally proliferated and it make advancement for fishery by dependent on data system. 
However, the mobile devices like smartphones and tablets are portable and ubiquity that can be helpful for collecting 
the data for fishery. In addition, those devices have many functions like GPS system, Camera, accelerometer and 
notepad functions for capturing data and storing it into cloud database (Gutowsky, et al., 2013). Those devices has 
incredible role for developing the socio-economic of fishermen by saving the cost, energy and time. Furthermore, it 
can be used to define the fishing spots by using GPS and fishermen can allocate the location to go the exact location 
either at day or neigh (Omar, Hassan, Shaffril, H.A., & and D’Silva, 2011) 
Although, mobile technologies applications can collect a large amount of data then store it in cloud and analyze it as 
real time fishery data. Also, it can help for monitor, enforce and evaluate the fisheries activities to improve the 
sustainability and be more manageable. 

Vessel Monitoring System (VMS) 
The vessel monitoring system (VMS) is a satellite-based system and used to extend economy zone management 
surveillance, fisheries search control and rescue. However, it provides the user tools and resources to monitor the 
vessels movements and evaluate fishing fleet behavior such as finding fishing location by sending data via satellite to 
the system for analyzing in order to comply the vessels behavior for resource management purposes and law 
enforcement. Furthermore, VMS can be used to examine different fishing activities at higher temporal resolution for 
more precise estimate of efforts (Joo, Salcedo, Gutierrez, Fablet, & and Bertrand, 2015). 

A research conducted by (Watson, et al., 2018) using VMS data to build probabilistic system for estimating the fishing 
duration and combing the results with VMS model with logbook data to derive fishing performance and activities for 
each trip and test increasing fishing efficiency with less efforts. Three data sources has been integrated to the modeling 
approach include observer, VMS and logbook data. After analyzing one million records made by 150 vessels to 
identify 4371 longline trips. After combining the VMS data with logbook information it’s summarized that the vessels 
landed with more fish and generated higher revenues in less time with decreased costs and efforts. 

Vessel Monitoring System (VMS) has been implemented in different countries across the world with multiple ranges 
of transceivers. However, some coastal states like Croatia and Albania have hybrid technology that allow to install 
VMS transceivers with lower costs compared to satellite technology. VMS can calculate fishing intensity by mapping 
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spatial distribution of vessels for example if fishing is prohibited in some area, the VMS information can be used to 
steer fishers away from designated areas. Furthermore, it can be used as cost effective tool to establish marine spatial 
planning to minimize the loss of revenues for fishers and to meet the conservation goals of marine protected areas 
(Gonzalez-Mirelis, 2014) 

Conclusion 
The fishery in Sultanate of Oman is considered an important sector for national economy and food security. However, 
the government plays an important role to get benefits of this sector and provide socio-economic goals to the users. 
Implementing technologies in fisheries to manage, monitor and evaluate in order to improve the effectiveness policies 
for the sustainability. Applying big data technologies in fisheries can be innovate monitoring for vessels in order to 
manage fish stocks. Many devices and systems used to collect and analyze data like electronic monitoring by using 
CCTV, different types of mobile computing, Vessel Monitoring System and many more. The role of those systems is 
clear to protect fisheries from suspect activities and protect to be more sustainable.  
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Abstract 
Today’s visitants have little anticipations while reserving a table in the restaurant of their choice. They expect a 
smooth experience that begins with the reservation of the table till the end of their visit, parking, with fewer 
dealings, real-time waiting lists, analyses from the visitors, and commendations from them that helps them plan 
their selection accordingly. By means of an online restaurant reservation system, a visitor gets the liberty of 
making a booking each and every time they like devoid of making calls. Visitors will be enticed by the ambiance 
and set menu offered on the customized interface and can make stress-free reservations and know they’ll be 
instantly alerted of any alterations in the reservation. Visitors will be able to make their specific selections and 
specify any inclinations using the appropriate features on the application.  For the restaurant, such reservations 
applications signify a colossal lifting of tasks from the managing staff and ensure a significant improvement in 
the routine processes. Floor occupancy, visitors expected, available parking slots, and their dining choices 
respectively for each table can be easily retrieved.  This is essential in this special COVID-19 pandemic time. 
Additionally, the visitor’s contact details can be saved to be integrated the latest discount programs for your 
regular visitors. It will aid the restaurant management ineffective management of the visitors, occupancies, 
services, and waiting lists. This application will help in reducing errors and improving returns. Real-time details 
related to availabilities will be accessible on the app for all the stakeholders thereby eliminating waiting queues 
at the counters. This App offers online reservations with inexpensive software, downloadable from Play Store. 
The app will provide the visitors with better reservation experiences, and allow the restaurant to build connections 
with the visitors. The app will be designed using Android Studio and data will be stored on FireBase. A survey 
was also done with around 50 people to find out the interests of the people in such online restaurant booking apps 
and the expected requirements.   

Keywords – Restaurant reservation mobile application, booking a table, visitor inclinations in bookings, restaurants, Visitor 
anticipations. 

Introduction 
People need to change their daily lifestyle, so they resort to restaurants to eat various meals and drinks and spend 
some time entertaining with their friends and family. Where the multiplicity and diversity of services provided by 
restaurants is the main factor that helps them go to restaurants on an ongoing basis And through the restaurant 
reservation application, which helps and facilitates the customers and reduces the time they need to go to 
restaurants and from the services provided by this application they can choose the dining table easily with knowing 
the price and shape of meals, and they can reserve the table, whether with or without a view there is also a feature 
in this application that the customer can reserve a parking lot for his car and he can pay through the bank or in 
cash Moreover, they can know the number of people that are received in restaurants to avoid crowding due to the 
presence of the COVID-19 virus. In the event that the customer cannot go to restaurants, this application provides 
a delivery service, and customers can order food and be delivered to them among the advantages of this application 
is to make it easier for the customer to know the location of the restaurant and reduce time and effort for customers 
and restaurant workers And the customer can easily book in the restaurant without any problem facing him, 
whether he is reserving a table, food, or parking for his car, which makes this restaurant get a high reputation and 
increase the demand for it, thus the restaurant benefits and the financial return increases. 
 
Methodology: 
The investigators have used variegated examination approaches in this study. Both the quantitative and qualitative 
approaches have been used. These approaches are meant to get data about the work under concern. The 
quantitative approach was realised by using online questionnaire. This approach is intended to support the study 
of the objectives for the work and analyse the underlying problem.  The qualitative research approach was used 
for related research article reviews. This approach helps to get the additional information on what should be the 
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application of technology in this problem domain and also helps in identifying the existing gaps in the recent 
applications of the same nature. 
Literature review 
The online reservation system is one of the things of great importance for all businesses and other businesses As 
it has been applied to many activities with the aim of increasing profits, and all institutions must identify 
technologies that can increase their profits and sales And resort to using the applications available on the Internet 
because people have faced terrible use of the Internet recently Because it helps to increase the efficiency of the 
business that commercial activities work on and it works to facilitate all people's work. And this article talks about 
booking via the Internet that helps get rid of the manual reservation method And directed to book online now that 
it helps to reduce the time they need in the reservation and helps the customer to make reservations quickly without 
any problems they face. 

RоundMenu is an app that allows you to reserve the most opulent eateries in the Middle East. Abdullа, Hаnnаh-
Fаrаh ( 2012).  It is а mobile аррliсаtiоn that offers а provision that aids in locating eateries in many Arab соuntries 
and сitiеs. This application is available for both, the iOS operating system and the Android operating system. The 
best imроrtаnt feature of it is that it provides you the орроrtunity to take аdvаntаge of bargains that are planned 
in finest dining spaces in the Arab countries. You can select one of the suitable options to book the table or take 
away the parcel. The offers and bookings are available from different restaurants. The reservation at the restaurants 
is made easy that way and offers more options to the customers. Bookings can be confirmed with small payments 
made with the credit or debit cards and later the discounts can be availed at the restaurants counter. 

My  Tаble  Restаurаnt  Reservаtiоns  Арр:  Аhmаd  et al.,  (2019) talks about an application that can not only 
assist the customers in booking the table at a selected restaurant, but also to get a view of the restaurant to select 
the most cosy and comfortable table for their family and friends. The information displayed on the app is fetched 
in real time and hence the customers always gets an updated list of the table/menu etc. It also helps the 
management of the restaurant to predict the inflow and manage their services effectively. The application is also 
supported with an online chat to help him do the bookings with ease. 

Reserveоut  restаurаnt  reservаtiоns  simрlified:  Khаlil  Shаdid,(2009)says that this platform is available for all 
the Android devices as well as IOS. The restaurants can be searched, booked and accessed through this app. States 
of UAE, Jeddah, Amman, Beirut, Doha and Manama are available in this app. Sitting at home you can browse 
through multiple options, this way crowds can be avoided and the suitable place can be searched within no time. 
This is also an effective tool for the management of the restaurants to improve their services and prepare in 
advance for the customers. This will help them improve their business. It can also serve as a tool for marketing 
and reach out to them globally. 
 
In order for a project to be created, it is necessary to plan and monitor all aspects that are required by the project 
to help achieve the goal of the desired project and many programs are used, for example Ms Project which is used 
to draw and represent the project plan. Where the benefit from this article is that Ms Project helps in planning and 
drawing the project plan in detail and is distinguished by that it is easy to work in it and is used to start the project 
in order to create the plan on it. 

 
Using UML star makes high-resolution designs easy and is a fast, passed open source program that gives high-
quality results and it is used for projects because it is the ideal language that shows project details. 
Through the article it is clear that the use of UML star helps in drawing application diagrams because it makes 
designing applications easy, accurate and fast, in addition to that it is open source. 

 
Firebase helps developers create high-quality applications and is used to create mobile and web applications it is 
fast to use and provides a tool that helps group formats on Android and iOS. 
And it is clear from the article that Firebase helps in creating and maintaining the database and makes applications 
characterized by their high quality and speed of use. 
 
Problem definition 
The increase in demand for restaurants during this period, the customer faces many problems in how to book in a 
manual way As there are many difficulties facing such as not knowing the location of the restaurant and being 
late in obtaining the order and the lack of organization and arrangement in the provision of services and the large 
number of crowding in restaurants and the lack of knowledge of the number of people present in the restaurant 
this makes it easier for the Covid-19 virus to spread. 
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Data Collection:  
Dаtа  соlleсtiоn  is  the  one of the methods to collect the information related to the research and analyze it for 
clarification on the requirements and expectations of the stakeholders.  Numerous tools are there for this purpose, 
like: interviews, questionnaire, observations, site visits etc. Here we are using questionnaire to have a good sample 
size and uniform responses.  

Questionnaire 
A questionnaire was made on Google forms and shared online with respondents. It consisted of 10 questions and 
the link is provided below:  
httрs://dосs.gооgle.соm/fоrms/d/e/1FАIрQLSd9NR13zООWs1kQРD6HFiMрdyfYBрIС2yU8рe_АJuр2QGEZ
оw/viewfоrm?usр=sf_link 

 

  

 
Figure 1 Questionnaire Results 

Analysis 
Q1: The percentage of people who chose yes is 97% as it is clear that all people supported the idea of requesting 
reservations in restaurants because it helps them reduce the time they need in booking. 

Q2: According to our results, 47%    use restaurant reservation apps. 
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Q3: According to our findings, 61% agree that booking via the Internet is one of the things that people need to 
book in restaurants. 

Q4: 70% agree that the restaurant reservation application makes the work of restaurants more flexible. Therefore, 
the restaurant reservation application will help restaurants operate in less time and on a regular basis. 

Q5: We find a rate of 64% they answered without saying that they find some difficulties in using the restaurant 
reservation application, so this application will be designed in a simple and easy way so that it helps all groups 
use this application with ease. 

Q6: The percentage of people who prefer to take away food is 64%, according to our findings. 

 Design Illustrations 

 
Figure 2  Use Case diagram 

 
Figure 3 Class Diagram 
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Figure 4 Sequence diagram 

 
Figure 5 Data Flow Diagram 

 

 
Figure 6 Flowchart 
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Observations 
This application is a restaurant reservation application that helps people in the way of booking restaurants in a fast 
and easy way without any difficulties they face, and this application contains three sections: The first section, the 
customer: can choose a restaurant, reserve a restaurant, choose food and drinks, know the number of people 
present in the restaurant, reserve a table, a parking lot, the method of payment, and a map that helps him know the 
location of the restaurants. A second section for the restaurant: Add food, tables, parking places, looking at orders, 
adding restaurants' location in the application, precautionary measures that must be followed by the customer. The 
third section, the person: it can add restaurants, a restaurant location, a contact number and a picture of the 
restaurant. It can detect data for people who have registered in the application and add precautionary measures in 
the presence of the COVID-19 virus. 
The results of the application deployment will be available only later, after the testing completes and one of the 
restaurant is able to successfully deploy it for its clients. 
 

Conclusion 
This project is considered a project that serves customers and workers in restaurants, where customers can, through 
the application, book in restaurants with ease and not waste time In this project, an Android app for reservations 
in restaurants is being designed and combined with other features, Among the features of this application is it easy 
to reserve restaurants and choose food and drinks, and he can reserve a table and parking for his own car and 
know the location of the restaurant through the map in the application also he can pay through the application and 
this application provides a delivery service, Through this application, the reservation process in restaurants can 
become easy so that they can quickly find the services provided by restaurants through the application. 
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Impact of Training and development on Employee 
performance in Haya Company 

 

ABSTRACT 
 

In this research, there are many aims, but the basic goal is to assess the impact of training and development on 
employee performance in Haya Company. This study focusing on training and development practices and how this 
impacts employee performance in Haya Company. Training and development are an important part at the work 
environment. This leads to help organizations to achieve the goals of the company easily. Training is a program that 
includes many new skills and knowledge that help the employees, through the Internet or training programs at work / 
a set of skills and activities that help the individual for the purpose of carrying out a specific work. Also, employee 
Performance is the behaviour that the worker performs in the organization. It is the tasks that the worker carries out at 
work and that the direct supervisor refers for the work and which are represented in the responsibilities. This research 
will use primary and secondary data sources. The questionnaire will include statements about impact of training and 
development on employee performance in the Haya Company. In contrast, secondary data are such as books, 
magazines, and websites. In this research, a quantitative method will be adopted. In addition, the target sample for 
collecting data is Haya employees which will be selected randomly.  
 
Keywords: 
Training & Development, Impact, Employee performance, Haya Company. 

 

Background of the Study  
 
The organization interested in providing training opportunities for employees at work and for the success of the 
organization, various training opportunities are provided to the need of employees in different departments, and this 
is organized through the human resources department. Training and development are an important part at the work 
environment. This leads to help organizations to achieve the goals of the company easily. Training and development 
system is meant to give the worker a lot of information and experiences to improve their performance at work which 
leads to increasing the productivity in the organization (Chopra, 2018). 
Haya Water Company, incorporated in December 2002, is a government company wholly owned by the government 
of the Sultanate of Oman. Haya Water Company is a company in the field of sanitation, in addition, it is a company 
that produces environmentally friendly healthy water. Its goal is to provide a healthy environment away from pollution 
caused by traditional sanitation systems, and the company also indicated that this method provides protection from 
the spread of diseases and epidemics. Also, move away from traditional methods such as desalination that lead to the 
emission of carbon dioxide. Moreover, Haya Company seeks to achieve its goals according to the master plan, 
considering the population and urban growth. Haya Water Company has completed many projects that have connected 
tens of thousands of units to the sewage network in the various governorates of the Sultanate (Haya, 2021). 
 

Statement of Research Problem 
 
In this case, the importance of the impact of training and development on the performance of employees in the Haya 
company, so that other organizations may seek to provide training programs for their employees to acquire high 
experience of skills necessary for work. 
 

Aims and Objectives  
The main aim of this research is to assess the impact of training and development on employee performance in Haya 
Water Company. The objectives are  
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 To study the training and development programs adopted in Haya. 
 To evaluate the impact of training and development on employee performance in Haya. 
 To evaluate the use of information technology in training and development in Haya. 
 To provide recommendation to enhance the training and development system adopted in Haya. 

 

Research Question 
 What is the training and development programs adopted in Haya? 
 How training and development influence employee performance in Haya? 
 What are the methods used in information technology for training and development in Haya? 
 How to enhance the training and development programs in Haya? 

 
Scope and Significance of the Study 
 
The scope of this research is to study the effect of training and development on employee performance in Haya Water 
Company. Haya Water Company is located in the Ghala area of Muscat. This research studies the training and 
development programs in Haya Water Company. This research can help in developing training programs and 
establishing new methods of training to improve the performance of employees in the future. 
This research is important because it provides a lot of information of Haya training and development system. This 
research will help Haya company for programs of training and development that has been approved in the company 
to improve employee performance and will help to know the impact of training and development in Haya company. 
Also, it helps to identify weaknesses in training programs to improve it. This research can help organizations and other 
countries to learn new methods of training. 
 

Literature Review  
 

Training and Development 
 
Training is a very important matter, and it is the part that organizations use to develop and improve the employee’s 
performance at work. Training is an essential element that all organizations must provide the opportunity for their 
employees by providing training programs that strengthen their ideas and experiences at work. Also, training and 
development helps employees. In addition, development is considered a way to improve employee performance 
(Michael, 2016). Moreover, in a competitive business environment there are many organizations that provide training 
programs of various kinds to increase productivity at work. Training is considered as the efforts made by organizations 
to improve employee performance, which is directly related to organizational performance. Human resources 
management plays an important role in improving employee performance, behaviour and personality at work, and the 
human resources department can help the employee to develop his / her capabilities. 
 

Employee Performance 
  
All organizations set the so-called standard by which the low and high performance of employees is determined. The 
performance of the employees is compared to this standard, for example if the employee is doing well and correctly 
in the company according to the standard, then the employee’s performance is said to be high and vice versa, if the 
employee’s performance is poor, then the employee’s performance is said to be low (Leonard, 2019). The employee's 
performance in the organization helps its success, in addition to increasing the productivity of the organization. One 
of the reasons for the performance of employees correctly and well is to provide training programs for employees so 
that they possess the skills necessary to perform the work properly and motivate them to compete with employees in 
particular and organizations in general. Organizations focus on high performance at work because that directly affects 
the organizational performance. The organization must pay attention to providing training to employees so that there 
is an improvement in their skills and abilities, so that it can be used in the future (Dahkoul, 2017). 
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Impact of Training and Development in on Employee’s Performance 
 
There are many objectives that are related to training, but the main objective of training is to improve the competencies, 
capabilities, and skills of employees within the organization. The organization must motivate its employees in the 
form of financial or moral compensation (Salah, 2016). The effect of training and development on employee 
performance is a strong positive relationship. Employees are affected by training because the training stimulates their 
skills and abilities and gives them confidence to work in the organization in a meaningful and comfortable manner. 
Also, training and development helps the organization to have highly experienced and skilled employees. In a 
competitive work environment, training and development also affect employee performance on the side of competition 
among employees inside or outside the organization. As well as employees who possess high skills that interest them, 
for example they are present in lectures and seminars, official company openings, providing organizational training 
courses, providing training and development programs with the responsibility of the human resources department. 
 

Information technology in Training and development  
 
Information technology is one of the basics of our lives currently. Information technology has a special importance in 
providing training and development programs. In many organizations, information technology is used to train their 
employees at work. This is done online. For example, in the MOOC Course program, this program provides a lot of 
important information that may benefit employees at work. Employees can register in this program to follow all the 
lectures that they can access and gain information. Employees can attend training anytime and anywhere via an internet 
connection. If the company uses information technology systems in the workplace, continuous training can be 
provided by senior trainees and experts without the need to arrange a lecture. 
 

Methods 
 
Research Design 
 
Qualitative research is the collection of information and data that describes all people's opinions and differing ideas 
through research presented on the Internet, books, articles, and others. As the qualitative research provides high 
accuracy and more detail, in addition to that, it collects many opinions among people of different ages and mentalities. 
In addition, qualitative research provides more accurate and clearer research questions. A disadvantage of this type of 
data collection is that it is difficult to analyse the results. Information can be obtained through interviews, open 
research questions, and case studies. In this research, the researcher will use the qualitative data collection method. 
 

Population and Sampling  
 
In this research, this study targets employee who work in Haya Water Company there is 750 employees in Haya 
Company. They are employees of such departments. To get acquainted with their views on the impact of training and 
development on employee’s performance in the company (Ameen, 2018). 
In this technique, the researcher will use probability sampling which is random sampling, and the sample will be of 
86 employees working in Haya Company from different departments. 86 employees will be randomly selected from 
within Haya Company. The questions will be prepared about how employees view the impact of training and 
development on employee performance and how this system helps in improving employee performance. These 
questions will be asked through a questionnaire. In addition, this research will help to find new methods to the training 
system 
 

Research Instruments and Validity and Reliability: 
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The questionnaire is considered one of the research tools and it is a standard tool designed to obtain answers and 
information about any topic. In this research, the researcher will prepare more than 10 different questions. The 
researcher will start with yes or no questions, and then the open questions will be. There are two very important 
factors: validity and reliability that must be considered when improving any tool. For example, a questionnaire helps 
to ensure the quality of the information and data collected for any study. The researcher will prepare the research with 
a strategic effort and focus on all chapters and sections in this study to obtain integrated, comprehensive, achievable, 
real, realistic, and orderly research. The researcher in this project will cover all the requirements of the project that 
will be completed on time at a high standard. There will be complete reliability in the information and data in the 
research. 
 
Data collection and analysis techniques: 
 
In this research, I will use qualitative collection data, the researcher will use one type of data collection methodology, 
which is secondary data. However, the researcher will use the primary data collection methodology only for the 
questionnaire, which will be distributed to employees from different departments electronically. In the questionnaire 
method, the researcher will prepare questions revolving around the topic of the impact of training and development 
on employee’s performance, through which the researcher receives the answers that the research needs to analyse the 
data, and to complete the research. One of the goals of the survey method is to grant employees their opinions in full 
transparency. The methodology for collecting secondary data by the Internet through the company's website, or taking 
information from other websites, books, MEC library and others. 
The researcher uses data collection technology that helps to obtain results quickly and easily, for example. Microsoft 
Excel and SPSS, for accurate analysis, is easy to use. There are many forms of analysis such as graphs, tables, pictures, 
line, and pie charts. The researcher will use new, clear formations to help the reader understand the analyses and 
results. In the analysis, I will use Frequency distribution, which means how many people say yes or No. Also, will use 
the Correlation Coefficient, It is considered a statistical measure of the strong relationship of two variables, that is 
means a relationship in the SPSS program. In addition, Cronbach's Alpha, the reliability of the questionnaire, it means 
the extent to which a group of elements is related as one group (SIJTSMA, 2009). 
 

Results 
 
Training programs in Haya Company 
 
The first question investigates the training programs provided by Haya company that meet the requirements of my job 
performance. The results obtained by the researcher were as follows. 34% of the employees strongly agreed with the 
question, in return 34% agreed. 14% were neutral, and 12% opposed. Addition. 6% were strongly against it. We 
conclude from the analysis of this question that the programs provided by Haya company are at a high level in meeting 
the performance of its employees. 
 

Table 1. Training programs provided by Haya company that meet the requirements of my job performance. 

  

 

Table 2. I have received training programs and it helps to develop my skills and knowledge 

Q1 
    

strongly agree agree nuesarl disagree strongly disagree 
17 17 7 6 3 
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The results in the second question show the importance of training programs that help employees develop their skills. 
30% of employees strongly agreed, while 42% agreed. Also, 12% do not agree with the training programs. 4% strongly 
disagree. This means that the training programs are positive for employees because they help them develop their skills 
at work. 
 

Table 3. Some of my skills have good through training programs 

 
The graph shows the results obtained by the researcher on good skills through training programs. The results showed 
that 36% strongly agreed. 34% agreed to the question, while 10% were neutral. In addition, 16% did not agree with 
the good skills in the training programs. In contrast, only 4% of employees are against developing their skills through 
training. The researcher believes that the training programs help in developing the skills of the employees in Haya 
Company. 
 

Table 4. Training programs provided to me helps in increasing my productivity 

 
The training programs provided to me help to increase my productivity. Through this, the results showed that 36% of 
the employees strongly agreed with the statement, while 44% agreed with the statement, in contrast, 6% opposed the 
statement and only 2% of the employees strongly disagree the statement. This means that the training programs 
provided by Haya help employees to increase productivity. 
 

Table 5. Training helps to improve my performance at work 

 

 

The chart above displays the results of the question asked about training helps improve employee performance at 
work. Therefore, the results appeared as follows: 44% strongly agree, 16% disagree that training helps improve 

Q3
strongly agree agree Neutral disagree strongly disagree

18 17 5 8 2

Q4 
    

strongly agree agree neutral  disagree strongly 
disagree 

18 22 6 3 1 
 

Q5 
    

strongly agree agree neutral  disagree strongly 
disagree 

22 15 3 8 2 
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performance, while 4% strongly oppose them. 30% agree. The results prove that most employees support training that 
helps improve employee performance at work. 
 

Table 6. To develop my skills in the organization, training should be provided. 

Q6 
    

strongly agree agree neutral  disagree strongly 
disagree 

19 20 6 2 3 
  

In the above table, the largest number of responses were shown, they agreed by 40%. While the response was to 
strongly agree by 38%. In addition, 12% were neutral, 4% disagree. In addition, 6% strongly disagree. From this 
graph, the results show that developing skills in the organization needs training programs. 
 

Table 7. Training courses provided to me are helping to enhance my skills and performance 
 

 

Table 8. Training helps me to get a good performance appraisal in the organization 

 

 

 

 

Q7 
    

strongly agree agree neutral  disagree strongly 
disagree 

14 22 8 5 1 
 

Q8 
    

strongly agree agree neutral  disagree strongly 
disagree 

13 19 10 6 2 
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Table 9. Haya Company has enough training programs to improve my performance at work, or needs more training 

 

According to the question that states that Haya has sufficient training programs to improve the performance of 

employees in the organization. Agree got 48%, strongly agreed with 20%, 18% are neutral, in addition, 12% disagree. 

The results affect the positive importance of training, in addition, the training programs in Haya are sufficient. 

Table 10. Information technology helps to increase opportunities for training in work 

 

Table 11. My company encouraging and asking me to join MOOC course. 

Table 12. One of the advantages of information technology is that it helps me to motivate and develop my job skills 

 

 

Q9 
    

strongly agree agree neutral  disagree strongly disagree 
10 24 9 6 1 

 

Q10 
    

strongly agree agree neutral  disagree strongly 
disagree 

15 22 4 5 4 
 

Q11 
    

strongly agree agree neutral  disagree strongly 
disagree 

7 18 13 11 6 
 

Q12 
    

strongly agree agree neutral  disagree strongly 
disagree 

15 24 5 5 1 
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Table 12 displays the results of the IT benefits that help motivate the job skills of employees. The results showed that 

48% agree that information technology helps motivate employees' skills. While the results were the same between 

neutral and disagree. Also, only 2% strongly disagree. 

Discussion and Conclusion 
 
Through the results obtained by the researcher, the results show that the effect of training and development on the 

performance of employees has a positive relationship between them. Training and development improve the 

performance of employees and makes them more efficient at work. This will lead to the improvement of the 

organization. The survey also showed that training and development positively affect the achievement of the goals of 

the organization. Consequently, training and development programs lead to achieving employee satisfaction and that 

makes them work hard to achieve the goals of the organization. 

Also, the results showed that most of the employees agreed that the training programs help the employees improve 

their skills and knowledge. This indicates that Haya is interest in training programs helps employees to make them 

more efficient and effective. This means for the benefit of Haya Company to have experienced employees. 

Another result, according to training, is that it helps employees to improve their performance at work. Most employees 

agree that training improves employee performance. This means that the training programs provided in Haya are 

considered positive for the employees, as it helps them to perform their work well. Also, they will complete their work 

to the fullest. Thus, Haya maintains the employees who work for it, to achieve the goals of the organization. 

The last result that appeared in the data analysis relates to information technology on the training and development 

programs at Haya Company. The programs used by Haya help employees to acquire new skills to improve their 

performance at work. In addition, the use of technology helps the organization to advance at work. 

Limitations 
 

There are many challenges that the researcher may face in this study. First of all, it is difficult to find a good topic for 

this project and find a suitable company for the project. Also, it is difficult to get approval from the company to start 

the project. In addition, it is difficult to take appropriate and accurate information from the company’s employees due 

to the lack of time they have, or the company may not allow detailed information to be given to the researcher, the 

last challenge is that there is not enough time for the researcher to present a better project. This is due to the pressure 

of the study (Maya, 2019). 
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ABSTRACT 
 
Traffic crashes and accidents have been perceived as one of the real causes for human, financial and 
social misfortunes and losses both in developed and creating nations. Traffic flow particularly at peak 
time hours and practices and behavior of drivers are viewed as the most noteworthy contributory factors 
in road traffic accident. The point of this research is to investigate the Attitudes towards traffic safety 
and driving behavior among the Omani public, especially in Muscat. This study will be pursued using 
mixed method design qualitative research followed by quantitative research. The first phase will utilize 
a qualitative approach where qualitative data will obtain from sources namely interviews with traffic 
officers. The second phase will be the quantitative approach where questionnaires after pilot study will 
distributed to car drivers. Qualitative data will be analyses by using the constant comparative method 
and Measurable Package for the Sociologies (SPSS) variant 19. The created model proposes a few 
connections to supplement factors as "Age, road condition, weather, and traffic zone work" together to 
impact motor driver state of mind towards RTA association. Subsequently, the impact influences rise 
in street safety and lessens street car accidents, through interaction of these elements which could be 
considered as another or new measurement. 
 
Keyword. Driver behavior, Traffic safety and Driver attitudes 
 
Introduction 
 
Road traffic accidents (RTAs) are the result of several very large problems around the world. A 
more illustrative picture, where accidents classified roads as the eleventh leading cause of death in 
the world (Ameratunga et al., 2006; World Health Organization, 2020) and as the main cause of 
the physical disability of pedestrians, passengers and drivers in developing countries (Zimmerman 
et al., 2012). The importance of traffic safety measures under the increasing number of regional 
conventions and the number of vehicles resulting from it. While the advanced economy 
continuously contributes to the increase in the number of regional trade agreements when many 
vehicles are used in transport (Johansson et al., 2014). 
 
Globally, traffic accidents have increased by about 46% over the past 20 years to 2010. This has 
made traffic accidents (RTC) the 10th leading cause of death worldwide. The main cause of youth 
deaths. The Sultanate of Oman is a rich country where cars are getting faster and have a very high 
rate of mortality. In Oman, injuries and deaths from traffic accidents may be the primary cause of 
all morbidity among young people, and affect health and economic resources directly in the 
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country. Where many of the research seems to have broken road traffic in Oman only. The reasons 
for this problem and the most effective response are not clear. 

Road traffic accidents in Oman 
 
Oman, in contrast to several countries with very large numbers of road traffic fatalities, the road  
system is very sophisticated and the fleet is relatively new. According to reports from the Ministry 
of Health in the Sultanate of Oman, road accidents are the main cause of inpatient deaths and the 
primary cause of disability, serious injury and advanced death among adults (MoH, 2013).  
Statistics indicated that these accidents resulted in 1,365 injuries and 371 deaths. Omanis 
accounted for 75 percent of the total injuries and 64 percent of the deaths resulting from traffic 
accidents in 2020. 
 
Statistics showed that 39.4 %of traffic accidents are collisions between vehicles, and in terms of 
the causes of accidents, speed was the largest cause of accidents, with 702 traffic accidents, which 
accounted for 52.3 % of the total traffic accidents in 2020 , and misconduct caused 226 accidents, 
while neglect caused In 206 accidents, followed by failure to leave the safety distance, which 
caused 88 accidents, and the defect clause in the vehicle caused 40 accidents and then the wrong 
overtaking in 30 accidents, while there were other reasons that caused 49 traffic accidents. 
 
The data revealed that the total number of new and renewed driving licenses issued by traffic 
departments across the Sultanate during the year 2020 amounted to 274 thousand licenses, 36.7 % 
of which were issued in the Governorate of Muscat, and 66 percent of the total number of new and 
renewed licenses were Omanis. Renewed 198,711 licenses, new licenses 75,330 licenses, at a rate 
of new licenses every 7 minutes, and new licenses for light cars accounted for 92.4%, and Omani 
females constituted 43.8% of the total Omanis who obtained new licenses. 
  

 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.1Traffic accident victims in Oman, by gender, 2019 
 
 

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 2



Factors Effect Road Traffic Accident  
 
The age of the driver is one of the most important factors that may lead to traffic accidents, as 
several literatures may indicate that adolescents (young drivers) are the most involved in the traffic 
accident compared to other age groups Bjornskau, (2007) where they have been shown by several 
studies that may indicate that more youth are more frequently causing traffic accidents resulting 
from speed and lack of control of the car compared with other categories of drivers. According to 
another study that conducted by Graham (2000) showed that car accidents were considered to be 
prevalent on a specific age group and that they occurred at specific hours of the day and week and 
on specific locations. Some people are more susceptible than others and may be more sensitive to 
the preparation of drug trafficking and other alcohol, as well as other physiological conditions 
(Graham 2008). 
 
Leon et al (2008) discover that the reckless driving of adolescent age may be associated with an 
increased risk of accident exposure. The problem noticed more among young drivers because they 
attracted by risk behavior and lack leadership skills (Vasconcellos 1999) It was also mentioned 
that the teenage drivers are very important variable and helped in the rise in the number of injuries 
and deaths. In addition, Massie et al claimed in their study that drivers older than 70 years of age 
have the highest rates of involvement in fatal accidents.  Drivers have the most harmful levels of 
participation in car accidents. 
 
In terms of gender, males are more prone to traffic accidents than females (CSA 2019). It was 
found by Massie et al in their study that males have a greater risk than females in a fatal accident, 
compared to women who have the highest rates of participation in injury incidents (Massie et al 
1995). Explained that the victims were among the drivers injured vehicles, the number was 69 
percent of males and 31 percent of females, where they were able to control the level of infection 
of the sexes. While the World Health Organization report showed that more than 3 quarters (77%) 
all deaths occurred through traffic accidents developed among men (WHO, 2018). Road traffic 
deaths are higher in men driver than in women in all regions, regardless of income, and also in all 
age groups. It is likely that gender differences in mortality will be associated with behavior and 
risk-taking rates in men. Men drivers are likely to be affected higher (Peden et al., 2002; Peden et 
al., 2017). 
 
Behavior is an essential part of people Rundmo et al. (2016). Individuals from a unique 
environment, for example Nairobi, Dar es Salaam or Delhi, have diverse demographic 
characteristics such as gender, training and education Shibata. While the risk behavior varies in 
them and is attributed to the characteristics of the population in the above described, the economic 
situation while they find themselves, and their cultural principles, as well as social norms, and the 
environment in which they live, and they are still better on their psychology and practice of culture 
and movement and roles Rundmo et al. (2014). The characteristics that are mentioned in people's 
knowledge, behavior and attitudes are affected by the risk of car accidents. In the same 
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characteristics will also be affected by the weakness of the individual becomes a problem of traffic 
accidents. In general, current literature has shown that the level of risk for traffic accidents for 
individuals is related to genetics. 
 
Consequences of Road Traffic Accidents 
 
The social and economic effects 
People use roads to transport and also to transport several goods from one place to another. This 
movement plays an important role in social and economic development, while it increases goods 
and people travel in ways that may endanger road traffic accidents (WHO, 2009). Although several 
types of road users are at risk of being killed or injured in road traffic accidents, there are several 
obvious differences in mortality rates in several different groups that use the road, while the 
reasons for the RTA and trade may differ significantly Under various circumstances as well (Peden 
et al., 2004). Traffic accidents occur in roads and this is a major problem in the world because it 
leaves a great burden in the national health system, and most often leads to loss of life and occurs 
in times of disability and the families of the victims are constantly being mourned for their deaths, 
which have always caused some of them harm. In property and vehicles (WHO, 2009). In general, 
he said Peden et al. (2004) Car accidents in ways have several emotional, physical, economic and 
social effects in all individuals concerned and also in society. Moreover, Peden et al. (2004) Shows 
that the economic costs of large regional trade agreements, especially for developing countries, 
while the level of incidence of regional trade agreements is much greater than that of the countries 
provided. For anyone who is injured or killed due to road traffic deterioration, there are several 
other people who have been severely affected. Many families are forced to pay more for poverty 
because of long-term health care expenditures or the additional burden of caring for the disabled 
after the RTA or the loss of the family's breadwinner (Peden et al., 2004). 
 
Research Methodology 
 
This triangulation process is used to ensure health and reliability of the study results and for several 
other reasons. The first is the integration and use of quantitative and qualitative methods in order 
to obtain several information as a result of overcoming some difficulties at each step. The second 
reason is that it can provide many data support with powerful data guides with conclusions. This 
study used mixed design technique in the methodology through the use of quantitative research as 
well as secondary data in order to obtain the best information and best insights of the variables and 
concepts during the study. According to Creswell (2003), The mixed method is the design of the 
research where the researcher collects information and analyzes the data obtained in one study or 
many studies in mixed stages. methodology research is a complete guide to the problem of study, 
through quantitative research and secondary data.  Two statistical techniques are used in the 
analysis of quantitative and qualitative data .SPSS-V24 and constant comparative methods.  
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Results  
 
Decrease in the number of traffic accidents in the Sultanate, as well as the decrease in the number 
of victims of those accidents, deaths or injuries, is one of the good things that make citizens, 
residents and all road users in the Sultanate of Oman happy, especially after traffic accidents and 
the human, material and social losses caused by large numbers have been recorded in the past 
years. Statistics issued by the National Center for Statistics and Information indicated a decrease 
in the number of road accidents in Oman. The statistics indicate the effectiveness and positive 
efforts made by the Royal Oman Police ( ROP) to reduce road accidents, and work to provide all 
possible instructions and services that help road users, of all groups, to avoid exposure to accidents 
or committing them, as well as the increased response on the part of citizens and residents to the 
efforts of The Royal Oman Police to reduce these accidents and the damages resulting from them, 
especially that the most affected group is the youth group for many reasons, which are also known. 
  

 
Figure 1.2 Road traffic accidents in Oman 

 
As the shown in Figure 1.2 above 27 % decrease from the accident rate in 2017. Some 2,802 
accidents occurred on the Sultanate of Oman roads in 2018, down from 3,845 accidents in 2017. 
Some 637 deaths occurred in 2018, compared to 640 in 2017. 2,815 people were injured in 2018, 
compared to 3,134 people in 2017. As many as 396 Omanis and 239 expats lost their lives on the 
Sultanate of Oman roads in 2018. Furthermore, there were 1.15 million vehicles registered on 
Omani roads by the end of 2018. 
 
This section shows the demographic characteristics of the study and the results obtained from the 
questionnaire which targeting different car drivers in Oman, Muscat where the characteristics this 
groups varied between age and gender and educational level, Marital status, occupation, how long 
is experience in driving. As the shown in table1.1 the difference segment of ages who participate 
in the questionnaire with variation of percent. The age group between 26-33 was the highest in the 
survey, with 42.5% of the participants in this category and 28% in the category 18-25 year. For 
the lowest category of participation, the category of over 42 years is about 5% 
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Table1.1 Demographic characteristics of the driver’s respondents 
 Item   Frequency                   % 

               Gender Male 46 57.5 
Female 34 42.5 

              Nationality 
Omani 70 87.5 
Non- Omani 10 12.5 

                       Age 

18-25 28 35 
26-33 34 42.5 
34-41 13 16.3 
Over 42 5 6.3 

            Level of education 

Non- education 1 1.3 
Intermediate 1 1.3 
Secondary 20 25.0 
University college 58 72 

               Marital status 
Single 38 47.5 
Married 39 48.8 
Others 3 3.8 

How long is your experience in 
driving? 

 

6-11 years 34 42.5 
12-17 years 4 5.0 
18-23 years 9 11.3 

> 24 years 3 3.8 
 
The table 1.2 represents the most important behaviors that contribute to traffic accidents by drivers, 
as it turns out that the percentage of drivers who are determined by the legal speed specified as 
well as traffic signs by 26 (32.5%) Whereas by 26 (32.5%) They feel sleepy while driving and also 
the older adults over 60 years of age are 7 (8.8%), also the proportion of those who do not have 
sufficient experience during driving was 11 (13.8%), also the road condition among the most 
important causes of traffic accidents by 7 (8.8%). 
 

 

Figure 1.3 Graph for behaviors that contribute to traffic accidents by drivers 
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Through the search it became clear the ratio of motorists who follow the traffic rules permanently 
30 (37.5%) While 22 (27.5%) They follow traffic rules often, and 22 (25%) Sometimes they abide 
by the traffic rules as the ratio of 6 (7.5%) They are rarely committed and accounted for 2 (2.5%) 
Who have never been to the traffic rules. The use of mobile phone is considered to be one of the 
most important behaviors that contribute to the occurrence of traffic accidents by motorists, as the 
figure 1.5 shows that the percentage of cars who use the phone while driving daily by 13 (16.5), 
Those who use the phone often make up 14 (17.5) while sometimes the phone while driving by 26 
(32.5) and rarely using the phone by 11 (13) and finally the ratio never used the phone by 16 (20). 

 

  Figure 1.4: traffic regulation                                      
Figure 1.5 Use mobile phone 

                                While driving               
 

Wrong behaviors that many car drivers may commit endanger the lives of all road users. Speed is 
rated as one of the most prevalent forms of unsafe driving behavior The analysis showed that the 
proportion of those who exceed legal speed on a daily basis 2  (25%), While often they were 
15(18.8%), Sometimes it is 24(30%), And motorists rarely exceed legal speed by 10(13 %) as 
shown in Figure below. 

 

Figure 1.5: Speed limit 

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 7



The rate of wearing the seat belt for motorists on a daily average of about 45(56.3%), While the 
seat belt is often 14(17.5%) and at times it was 12(15.0%), but rarely wear the seat belt by 7 (8.8%) 
and never 2(2.5%) and the important it is to abide by traffic rules,  that the proportion of drivers 
who adhere to traffic rules permanently is 37.5%, while the percentage of those who abide by 
traffic rules often 27.5%, also clear through the table percentage drivers who are at times 
complying with the rules by 25%, and the proportion of those who adhere to the rules in a manner 
that is in the way of driving the car amounted to 7.5% and finally the class that never committed a 
commitment of 2.5%. The figure 1.6 illustrates the importance of commitment to fasten the seat 
belt while driving, as the proportion of those who commit to fasten the belt permanently amounted 
to 56.3% while the ratio of non-stick to the belt and use it sometimes 17.5%, while the category 
that you tie the belt sometimes They were 15%, with 8.8% rarely committed and fasten the seat 
belt while driving, and in addition, the percentage of non-obligated to use the belt never reached 
2.5%. 
 

 

 
 

Figure 1.6: seat belt  
 

Conclusions 
 

Traffic accidents occur due to several factors, and it is usually difficult to set for only one main 
reason. It is best to fit this issue through the concept of (contributing factors to road accidents or 
identifying increased risk factors) while determining the cause and type of accident that caused the 
accident. In this study where several factors have been identified have contributed to road traffic 
accidents. The results showed that the human factor is the main cause of traffic accidents, as it 
constitutes 87% of the accidents of motorists in the Sultanate of Oman. These errors focus on 
driving errors and lack of adherence to the correct driving ethics. The most common misconduct 
that causes accidents is the use of the phone while driving and exceeding the specified legal speed. 
These causes may result in loss and damage that could lead to death and severe passenger injuries.   
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Through the secondary data, the Sultanate of Oman has made many programs to raise awareness 
of road traffic safety, planning, procedures, preventive measures and security to minimize traffic 
accidents in coordination with governmental and private sectors and bodies to unite efforts to 
promote safe roads in the Sultanate of Oman and preserve its economic and human resources. 
Oman has been involved in the field of traffic safety through holding many lectures and work and 
presentations of lectures on reducing traffic accidents. The local authorities of Oman have also put 
in place a number of safety measures to reduce these accidents. They have developed mobile and 
fixed radars in the highways, as well as police patrols deployed on the streets and the construction 
of roadblocks, which contribute to reducing traffic accidents and other measures. 

 
Recommendations 
 
The recommendations and suggestions we have reached through this study. There were several 
recommendations as a result of the complexity of the problem and related to several factors may 
be considered as a cause of this problem. Where the recommendations varied, and related to part 
of them in the design and the other part of the laws and some of the amendment and development. 
In order to reduce or minimize these traffic accidents in the Sultanate of Oman, Muscat. 
 

• Constant attention to maintenance and repair of roads. 
• Design of roads for the resistance of sliding may help to reduce traffic accidents. 
• The imposition of regulations and laws necessary to ensure the safety of methods such as 

the use of safety belt and speed control and the use of the phone while driving design 
regulations in an innovative ability to draw the attention of motorists and get their focus. 

• Technical inspection of cars continuously. 
• Increasing the dissemination of awareness programs on ways. 
• Attention to the institutes of traffic. 
• Design of several innovative devices to detect motorists who did not wear the seat belt or 

used a mobile phone while driving and monitor it as a traffic violation and the amount of 
money. 
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Comparative analysis of Malignancy prediction of Breast 
Cancer cells using Logistic Regression& K Means Algorithm 
 
ABSTRACT 
 
Cancer is treated as one of the major health concerns of the country and it is caused when some abnormality happens 
to a cell. Among cancer, one of the most common cancer that affects the female gender is breast cancer and there are 
many new cancer cases as well as death reported globally, and it is one of the major concern of public health. So, an 
early diagnosis of cancer can provide clinical suggestions to recover or improve the survival rate significantly. This 
paper suggests a comparative analysis of the detection of breast cancer using one of the machine learning algorithms 
like logistic regression and K Means Algorithm. An open dataset provided by the University of Wisconsin Hospital 
at Madison, Wisconsin, USA will be used to implement the algorithm. There are 569 instances of data available in 
the open dataset with its classification as malignant and benign. The datasets undergo preprocessing followed by the 
implementation of algorithms from which results are visualized using the orange tool. Models are trained and tested 
from which results are displayed in different forms. The classification is depicted using a confusion matrix as well as 
through a ROC curve while MDS and Silhouette plot is used for K-means clustering. Comparison between logistic 
regression and k means clustering is observed along with a comparison of different literature reviews with research 
in hand. It was concluded that logistic regression is a better predictive model based on the given requirements and 
usage of different machine learning tools significantly affects the results and accuracy of the model. 
 
Introduction 
 
Artificial intelligence is a field of computer science that describes machines that work like human beings in the 
sense of operations and functionalities. This field of study is mainly divided into three parts which are artificial 
narrow intelligence, artificial general intelligence, and artificial super intelligence [11]. Based on levels, narrow 
intelligence is the least with implementations search engines, social media, etc. while superintelligence is the highest 
that has yet to exist. General intelligence implementations include voice recognition in smart devices and virtual 
assistants. Artificial intelligence is widely used in various fields of study and sectors. AI application in health care is 
mainly used for diagnosis of diseases based on medical tests and results. AI application in the medical industry is 
used to discover new medicines and support the interaction of different drugs [3]. Machine learning is a subset of 
Artificial Intelligence that uses previously recorded data to train a model that will be used to predict results based on 
new data entry. Machine learning is mainly divided into four categories which are supervised learning, semi-
supervised learning, unsupervised learning, and reinforced learning [1]. Supervised learning focuses on 
classification and regression methods. On the other hand, unsupervised learning involves clustering techniques while 
semi-supervised deals with both labeled and unlabeled data. Lastly, a method that focuses on a goal throughout the 
process of learning is called reinforcement learning. Furthermore, machine learning practices have been applied in 
various sectors which include health care, web, business, and security. Some of the most common applications of 
machine learning are the diagnosis of diseases, profiling customers, marketing, and fraud detection. Modern 
applications of machine learning have been observed that include biological sequence learning, text learning, and 
web learning [2]. Text learning application includes predicting words in search engines while web learning involves 
the study of user's behavior in the web. The human genome project involves biological sequence learning. Breast 
cancer is a very common cancer in women around the world. The number of patients with breast cancer keeps on 
increasing throughout the years. Most of these patients are women of urban areas. Among different types of cancers 
in Oman, breast cancer is mostly observed in Omani women with around 16 percent of female cancer patients 
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diagnosed with breast cancer [4]. Most of these cases are diagnosed at a later stage which decreases the possibility 
of treatment. To ensure early diagnosis different machine learning algorithms are used to predict breast cancer. The 
algorithms include Naïve Bayes, Artificial Neural Network, Random Forest, Support vector machine, logistic 
regression, K means clustering, etc. These algorithms use breast cancer results to predict if the tumor is Malignant or 
Benign. 

 
Literature Review  
 
This section will review different resources of research which will be divided into three parts. The parts are machine 
learning review, logistic regression review and k means clustering review. According to Ayon Day machine learning 
consists of four main categories which are supervised learning, unsupervised learning, semi-supervised learning, and 
reinforcement learning. The following categories will be discussed one by one accordingly. A research paper 
elaborates that this learning method uses labeled data to train the models. The models include regression and 
classification-based algorithms. It states that supervised learning uses labeled data which is fit for this type of 
learning [9]. A highlight on the most used supervised algorithms are Naïve Bayes, Support vector machine, and 
Decision tree. Naïve Bayes classifies the data and depends on conditions from which different trees are formed 
called Bayesian network. Support vector machine draws margins between classes to the maximum which minimizes 
the errors in the classification of data. Lastly, a decision tree algorithm consists of many trees which contain nodes 
and branches that classify data based on values. The nodes and branches are linked to each other and a big tree 
diagram is formed [7]. This learning technique is mostly used for new and unlabeled data [8]. Prediction is made 
based on patterns found on the new data which is determined by clustering methods such a k means clustering and 
dimension reduction methods such as principal component analysis. The grouping of data in an automated form 
along with separating the data into clusters with a k distance between them is called the k means algorithm. PCA 
reduces the dimension and uses two axes that plot the data accordingly. The reduction of dimension makes it easier 
and faster to process the data. In this learning method, a combination of techniques from supervised and 
unsupervised learning are used. It also deals with less labeled and more unlabeled data. A few semi-supervised 
learning features are generative models, transductive SVM, and self-training [7]. All these features deal with a 
mixture of unlabeled and labeled data that mainly focuses on unsorted data and few labeled data. Here the data is 
processed after the learner has decided the type of learning method (supervised or unsupervised) to be used [9]. The 
learner picks the method that will bring better results based on the given input. This method solely depends on two 
main areas delayed outcome and trial and error search Ayon. 
A model that uses the probability of 1s and 0s to classify the outcome based on data input. This model can be further 
used to classify a variety of groups using extended features. It is mostly used when data is categorical, the data is 
used to train and test the model for prediction purposes [10]. A research was conducted from which a dataset was 
created at the University of Wisconsin by a physician named Dr. William Wolberg who collected fluid samples 
which were then computerized and 10 features were deduced. The data was preprocessed by eliminating the missing 
values and empty spaces. The tool used to conduct this implementation of research is the Jupiter tool. The 
supervised models like Decision tree, K nearest neighbors, Support vector machine, Random forest, Naïve Bayes 
along with logistic regression were used to determine the patterns, and results were found that the Random forest 
method had the highest accuracy of 96.5% after the testing phase and logistic regression had an accuracy of 94.4%. 
Random forest was seen to be the best method to determine malignancy in breast cancer patients [11]. Another 
research was conducted on the same dataset using Logistic regression, KNN, K-star, MLP, Random forest and 
Decision tree, Decision table, PART, and REP tree. These machine learning algorithms were used to test the 
accuracy, sensitivity, specificity, RMSE, Kappa statistics, F-measure, and ROC curve area of each model. The 
preprocessing technique used was the removal of duplicate and empty data. The tool used to conduct this research 
was the WEKA explorer tool. The results showed that logistic regression had the highest accuracy of 97% and 
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lowest RMSE value of 0.14. hence concluded that the logistic regression was the best technique to predict 
malignancy on breast cancer inputs [13]. Third research that used the same dataset from Wisconsin University 
showed an implementation of logistic regression by manipulating sigmoid function and weighting factors to observe 
the changes between a classical method and the newly proposed method. The preprocessing of data involves image 
preprocessing, image segmentation, and feature extraction and selection. The tool used in this research was 
MATLAB. The results proved that the proposed method had shown better results than the normal method. The 
accuracy obtained from the classical logistic regression method was 95.7% [12]. If we observe the implementation 
phase of each research, we come to know that tools used to implement the same dataset were different. While the 
data preprocessing methods used in each research were also different. These factors can be seen to have affected the 
results of logistic regression while using the same dataset.  

k-means clustering is simply the grouping of data based on the features given as input. The data will be classified 
into clusters and the distance between clusters is given as 'k' while the center of the cluster value is the mean value. 
Research that shows the prediction of malignancy and benign based on FNA biopsies from the University of 
Wisconsin uses k- means clustering as a predictive model [15]. The dataset is based on 699 breast cancer cases with 
16 cases containing missing values from which preprocessing is done by eliminating the missing values. MATLAB 
tool is used to train and test the data using the k-means model. Accuracy of 96.4% is obtained which is concluded to 
be a high accuracy showing that the model can be used to predict breast cancer. Another research uses a similar 
dataset from the University of Wisconsin but with 30 attributes defining texture, smoothness, compactivity, area, 
etc. No missing values were found the dataset was observed to be complete hence further steps were taken. 
Accuracy of 85.7% was observed compared to the SOM algorithm which had a higher accuracy of 88.8%. A hybrid 
algorithm of k-means and SOM was seen to have the highest accuracy of 92.1%. Hence concluded that the hybrid 
was the best method to predict breast cancer [14]. The third research was done on the Breast cancer Wisconsin 
diagnostic dataset which had 11 attributes from which different factors like cell size, cell shape, nuclei mitoses, etc. 
The research was based done to observe the changes of accuracy by manipulating different computerized measures 
of k-means clustering [16]. The tool used to experiment is NetBeans IDE. The results concluded that the highest 
variance with the same centroid gave the highest accuracy of about 92%. Three different datasets acquired from 
three different medical methods were used from which different tools were applied but with the same cause which is 
predicting breast cancer. Here we can see that the choice of a dataset is important, and all three choices determine 
different accuracy results.  

Methods and Implementation 
The Breast Cancer Wisconsin Diagnostic Data Set is used containing 569 instances and 32 attributes along with 
0.1% missing values. The data is categorized into three components which are ID, Group, and features. The ID 
simply resembles a unique number for each test result while the group classifies the record as either M (Malignant) 
or B (Benign). The features are obtained from the cell nucleus which are computerized. The features are:  

 region (average of distances from middle to spots on the boundary) 
 surface (standard deviation of gray-scale values) 
 boundary 
 region  
 softness (local variation in radius lengths) 
 density (boundary^2 / region - 1.0)  
 incurvation (severity of concave portions of the contour)  
 incurvation points (count of concave portions of the contour)  
 symmetry  
 fractal portion ("coastline estimation" - 1) 
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Figure 1. Breast Cancer Wisconsin Diagnostic Data Set in a table format [6]. 

Data preprocessing – Missing values and Outliers 

The dataset consists of 569 instances with 0.1% missing values. The missing values were eliminated from the data 
table. Eliminating the values would also eliminate the corresponding values related to that case. This technique was 
chosen based on the research in hand, compared to other imputation methods removing the missing values showed 
to have maximum accuracy over the other methods. hence, the missing values were eliminated from the data table 
for future processes. 

 
Table 1. Comparison of different imputation methods using accuracy percentage. 

Imputation method Accuracy percentage 
Remove missing values 95.6% 

Average  95.4% 
Random values  95.4% 

Simple tree values 95.5% 
Without imputation 95.4% 

 

On the other hand, we conducted a test to check for outliers from which two methods were chosen. The local outlier 
factor and isolation forest. It was found that the usage of both outlier methods at default showed isolation forest to 
have greater accuracy of 95.3% than the local outlier factor. But with the usage of different distance measurement 
techniques, we found that the cosine distance technique showed higher accuracy than that of isolation forest. We 
concluded that usage of local outlier factor with 20 neighbors and cosine distance technique portrayed the highest 
accuracy.  

Table 2. Comparison of different LOF distance techniques using accuracy percentage. 
Local outlier factor distance metric  Accuracy percentage 

Euclidean 95.1% 
Manhattan 95.2% 

Cosine  97.0% 
Jaccard 94.6% 

Hamming 95.6% 
Minkowski   95.1%  
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Integration of data  

The tool used for implementation, evaluation, and prediction is the Orange tool. Many programming languages like 
C++, C, Python, etc. were used to develop such tool [17]. It is a user-friendly tool and contains many visualization 
and algorithmic methods. The tool works simply by linking various widgets based on user and algorithmic 
requirements. Many formats can be read by the tool which includes CSV, basket, .tab, and much more. Here, the 
tool was used to implement logistic and k-means clustering accordingly.  

Implementation of logistic regression 

In logistic regression, the data was retrieved and read by the orange tool from which missing values were identified 
along with numeric and classified data. Data was then divided into target variables which were the group (M & B) 
and features which were the 10 features discussed above ignoring the ID since it did not have any importance to the 
process. The process was followed by the imputation of data from which the missing values were eliminated. After 
preprocessing, the logistic regression model was trained and tested. The test score results were obtained along with 
the confusion matrix, prediction, and ROC analysis.  

Implementation of k-means clustering 

K means clustering has similar initial steps as logistic regression in which data is retrieved displaying the missing 
values, classified and numeric data. The data is then imputed to remove the missing values followed by the k means 
clustering model which divides the data into different two different clusters (C1 and C2). The data is then compared 
from the actual values with the predicted values. The results are then visualized using MDS distribution and 
silhouette chart.  

Results and Discussion 
After the implementation of logistic regression and k-means algorithm, results were obtained. For logistic 
regression, the confusion matrix was first obtained which showed an equal number of Benign values of 688 for 
predicted and actual data. A slight difference in the values of Malignant which showed 14 for predicted and 17 for 
actual. Based on the result, we can deduce that the algorithm could identify the benign values at 100% accuracy with 
some errors on the malignant prediction.  

 

Figure 4. Confusion matrix of logistic regression. 

Logistic regression results are followed by the ROC curve. The area under the curve determines the ability of the 
model to predict values on a binary form. The higher the area the better the model, for the AUC of this curve is 
0.991 which is 99.1% area this shows that the algorithm has a great potential to predict results.  
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Figure 5. ROC curve of logistic regression. 

Based on the scores we can see that the area under graph (AUC) is at 99.5%, classification accuracy (CA) at 97.0%, 
harmonic mean (F1) at 97.0%, Precision at 97.0% and Recall at 97.0%. We can deduce that from the values that a 
higher number of all these factors means that the model has a high potential of predicting breast cancer.  

 

 

Figure 6. Test and score of logistic regression. 

K-means clustering result 

On the other side, for k-means, a silhouette chart was used to showcase the results. It was observed that blue 
represented C1 which was Benign and the color red represented C2 which was Malignant. The values above zero for 
clusters one and two were successfully interpreted while the ones below zero were misinterpreted. C1 showed good 
results with few data misinterpreted while C2 portrayed more misinterpreted values. This shows that the model was 
not able to classify the data with high precision. 

 

Figure 7. Silhouette chart of K-means clustering. 
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Another visualization method used was the MDS diagram. The diagram showed that the points of C1 points to be 
closer to each other which represents a good interpretation of benign data. While spread points of C2 portray bad 
data interpretation.  We can deduce that the model was not able to classify C2 values properly.  

 

Figure 8. MDS plot of K-means clustering. 

Comparative analysis 
Given that the dataset is the same for both algorithms with which the data preprocessing is the same for both 
methods. We observe that linear regression is a better choice to predict breast cancer as it shows higher precision 
levels and other test score values while k means shows poor clustering of data hence regression is a better choice. 
The table below shows a general comparison between two algorithms. 

 Table 2. General comparison of logistic regression and k means. 

Logistic regression K-means clustering 

“Group” is taken as a target variable and the 10 
features are taken as feature variables 

“Group” is taken as a target variable and the 10 
features are taken as feature variables 

Processes continuous and categorized data Processes continuous and categorized data 

Predictive algorithm Predictive algorithm 

Binary classifier system Clustering system 

S-shaped curve K distance value 

Binary output Clustered output 

We deduced that logistic regression was a better method to predict breast cancer compared to k-means clustering. 
But here we compared different accuracies of the literature review along with the accuracy of this paper and the 
results were given as shown. We observe that the same dataset was used for all research along with similar 
preprocessing methods. The difference observed was the usage of different tools. Hence the difference in usage of 
tools would differentiate the results as well.  
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Table 3. Comparison of literature review accuracy. 

S. No Paper title Author Dataset used Tool used 
Result 

(Accuracy) 

1 

Breast Cancer 
Detection and 

Prediction using 
Machine Learning 

A. Chowdhury 

Breast Cancer 
Wisconsin 

Diagnostic Data 
Set 

Jupiter tool 94.4% 

2 

Classification of 
malignant and 

benign tissue with 
logistic regression 

L. Khairunnahar et 
al. 

Breast Cancer 
Wisconsin 

Diagnostic Data 
Set 

MATLAB 
simulation 

tool 
95.7% 

3 

Predicting Breast 
Cancer using 

Logistic 
Regression and 

Multi-Class 
Classifiers 

J. Sultana and A. 
Jilani 

Breast Cancer 
Wisconsin 

Diagnostic Data 
Set 

WEKA 
explorer 

tool 
97.2% 

4 

Comparative 
analysis of 
Malignancy 
prediction of 
Breast Cancer 

cells using 
Logistic 

Regression& K 
Means Algorithm 

Shariff A. and 
Dr.C.Jayakumari 

Breast Cancer 
Wisconsin 

Diagnostic Data 
Set 

Orange tool 97.0% 

 

Conclusion 

Breast cancer has been a big challenge for women nowadays. This cancer is mostly diagnosed at the late stage where 
no treatment is found. This mostly leads to removal of the organ or worse no solution at all. An early diagnosis is 
required to prevent such events from happening. Here machine learning comes to picture, with such advanced 
methods an early diagnosis can occur saving many lives. These machine learning techniques proved to function 
efficiently compared to human diagnosis and analysis. In this research, we implemented supervised and 
unsupervised machine learning methods. We concluded that the supervised method proved better prediction than 
that of unsupervised. We also concluded that the usage of different tools can significantly affect the accuracy of the 
model. Overall, a breast cancer diagnosis dataset was used to compare to machine learning algorithms and different 
literature reviews were compared with this research in terms of accuracy and usage of various tools.  

Limitations 
 
The limited exploration of different factors of logistic regression and k-means clustering. This limited the ability of 
models to portray various results depending on factors like normalization, error analysis, imbalance, etc. for logistic 
regression. For k-means factors like initialization, normalization, several iterations, etc. On other hand, exploring 
different unsupervised and supervised learning methods at a deeper level to realize better methods for maximum 
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accuracy is another limitation. Lastly, the implementation of various data preprocessing methods could have 
improved the results including accuracy.  
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An Intelligent Agent based approach for controlling 
the Traffic Light in Sultanate of Oman- A Java Simulator 

Marfa Azhari Ahmed 17F17337@mec.edu.om and Dr. C. Jayakumari jayakumari@mec.edu.om 
 
ABSTRACT 
 
The agent is anything that uses sensors to perceive its environments and actors to act on that environments. In 
general, the agent runs in a cycle of thoughts, acting, thinking, and perceiving, and the world around us is full of 
agents including cameras, cellphones, and even ourselves, so an agent can be a human, robotic, and software agent. 
Now the most popular agents are the intelligence agents that are a self-contained entity that uses sensors and 
actuators to communicate with its environments to achieve its objectives by learning from its surroundings, so it's 
anything like a thermostat. This paper aims to simulator an agent using Java language that’s can control and 
maintain a traffic light at four intersections with two roads intersecting and traffic following in both direction, and 
there are three main lights in the traffic light green, yellow and red, as well as the pedestrian indicator. the 
implementation of this simulator will help to understand the traffic light function in just a simple and intelligent way 
by concentrating on the action that’s can be taken, the precept that can be used to take those actions, and the 
performance measurements that can be used. The output of this study is a simulation of an ideal agent that controls 
the traffic light in the Sultanate of Oman using Java. 
 
Keywords: Agent; Intelligence; Traffic light; pedestrian indicator; Java  

 
Introduction 
 
The ability of digital machines and computers to perform specific tasks that simulate and resemble those carried out 
by intelligent beings; Such as the ability to think or learn from previous experiences or other processes that require 
mental operations, and artificial intelligence aims to reach systems that have intelligence and behave in the way 
humans behave in terms of learning and understanding so that these systems provide their users with various 
services of education and guidance. Interaction, etc (Frankenfield, 2021). 
 
Machines can learn from their experiences, adapt to new inputs, and perform human-like tasks thanks to artificial 
intelligence (AI). Deep learning and natural language processing are used extensively in most AI today, from chess-
playing machines to self-driving vehicles (Russell and Norvig, 2015). 

 
The analysis of the rational agent and its environment can be described as an AI system. The agents use sensors to 
sense their surroundings and actuators to act on their surroundings. Awareness, belief, and purpose are all mental 
properties that an AI agent may have. The agent is a self-contained entity that interacts with and understands its 
environment using sensors and actuators to achieve its goals (Java Point, 2021). This research paper provides and 
discusses the implementation of an ideal agent (simple – reflex) that controls the traffic light at four intersections.  

 
 
Literature Review  
 
Theresa Schachner et.all has published a literature review  about the AI enabled conversational chatbot agent for 
health care industry for providing support to patients who has chronic disease by interacting them frequently from 
different leading journals and found that 2052 articles and found only 10 papers with good informations.  

Kristin M Tolle has done a research on autonomous and behavior based agents. He has explained about the 
importance of autonomous and behavior agents and its effects on the future of computing and artificial intelligence. 
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Chavez, A et.al. has presented a challenger multi agent system for distributed resource allocation. He has developed 
the challenger using an agent which would allocate the local resources by itself by communicating with other 
resources like CPU. He says that challenger behaves like a market based control system there the role of challenger 
is a buyer and that of seller is market place. In this he has added that the challenger is developed by adding more 
learning algorithms so that the challenger could produce a better result [3] 

Michael Travers et.al developed a graphical environment which helped to take care the programming base on rule 
like agent which allow the object to response to their environment [4].   

Weld et.al. elaborated on the basics and status of intelligent agent along with its application and impact of such 
agents on our society and how does it will be helpful for the organization. He has also discussed various concerns 
related to such agents [5].   

Paul J. Reaidy et.al discussed about new approach to be employed for intelligent agents on the production systems. 
The intelligent agents were able to do automatic reconfiguration of the system by identifying the right task 
assignment.  They incorporate quantitative and cognitive data processing pertaining to the learning abilities [6] 

Ioannis N has designed an Abacus a multi agent system for handling the data received from radars. Scientist need to 
spend lots of efforts and time to process and interpret the data generated from radars. This multi-agent system does 
the management and visualization of data by extracting the statistical features and predict the weather conditions.  
The agent designed was also able to identify the   dangerous events and provides warning services through email [7].  

Agents have also been employed in assisting the teachers in the evaluation process of the activities given for lessors 
in LAMS. An agent has been designed to monitor and collect the information from LAMS database at different time 
intervals. Agent could identify the conflict in the process of learning and collaborating among the students. The 
agent was capable of issuing alert message to the faculty members. The agents designed were also able to generate 
the useful reports from LAMS[8]. 

 
 
Methods 
 
The implemented ideal agent (simple – reflex) controls the traffic light at four intersections, resulting in a two-lane 
scheme where every two roads cross the traffic flow (east-west and north-south) directions figure 1, and when a 
traffic flow is staring at crossing roads, the pedestrian indicator will start in the opposite directions, and the 
surveillance and speedometer devices were used to track the roads and vehicles, as well as performance assessment 
and protection to reduce the number of accidents (Java Point, 2021) 
. 
 
So the implemented agents have been implemented according to the traffic light PEAS figure 1, where the PEAS is 
a type of model that an AI agent uses to function (Java Point, 2021). We can group the properties of an AI agent or 
rational agent under the PEAS representation model when we describe it. It consists of four words: 
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Figure 1.Traffic Light PEAS. 

 
 
1. Performance: safe, reducing the overall waiting time, fast, confutable, maximum rodes rganization. 
 
2. Environments: roads, traffic, pedestrians, vehicles. 
 
3. Actuators: traffic lights (Red -green-yellow), pedestrian lights (red-green). 
 
4. Sensors: a pedestrian indicator (light), cameras, speedometer. 
 
For (performance) measurement, safety is described as a reduction in the number of accidents at the instructions, a 
reduction in overall waiting time, and adherence to traffic laws, a comfortable journey for the car driver, a quick to 
the optimum speed for the car driver legally, a minimum of waiting time, and maximum rodes organization. The 
traffic light for the (Environments) is at four intersections, with two crossing rodes, pedestrian lights, and various 
vehicles. There are two types of (Actuators): traffic lights, which use red to stop traffic, yellow to warn drivers, and 
green to begin traffic, and pedestrian lights, which use red to stop pedestrian crossing and green to begin pedestrian 
crossing. The pedestrian indicator, cameras, and speedometer are used to record the condition of the road's 
environments for the sensors(Poole and Mackworth, 2010) 

. 
 
Results 
 
The PEAS method was successfully awarded to implement the simulation for an ideal agent that controls the traffic 
lights at a four-way intersection with a two-road crossing and a pedestrian indicator in Java. 
The performance is a simulation for the ideal agent that describes how cars and trucks travel at a four-way 
intersection with a two-road crossing, as well as pedestrian signs and traffic flow directions (east-west and north-
south) figure 2.  
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Figure 2. The implemented Simulation Using Java 

 
 

Discussion 
 
In java, the designed agent controls traffic lights at four intersection ways where their two roads cross with the 
traffic flow, so the performance of this simulator shows the movements of cars and tracks in four intersection ways 
where two rods cross with the flow traffic direction, and each rode has a pedestrian crossing and a traffic light by (#) 
symbol figure 3. 
 
In the designed agent the traffic flow is split into two directions, north-south figure 3, and west-east, and when one 
direction begins to travel, the other stops automatically, causing the traffic lights to turn off and the pedestrian 
crossing signal to activate. For example, when the traffic light in the north-south direction is green, the movement 
begins; however, when the traffic light in the east-west direction is red, vehicle movement ceases, and the pedestrian 
signal activates (Ghazal et al. 2016). 

A traffic light has three colors: red for stopping, yellow for preparing, and green for moving. The red color takes one 
second to change from red to yellow, and yellow takes one second to change from yellow to red, and green takes one 
second to change from red to green, as for the green color its takes 4 seconds to change from 5 to 2 and captures the 
condition of the road's environments using pedestrian indicator (light) sensors, so when the traffic signal starts, the 
pedestrian crossing signal stops (Ghazal et al. 2016) 

. 
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These are used logic for the traffic light and Pedestrian lights  :  
 
1. Traffic light logic: 

 
For both directions (north-south and west-east), the traffic light switches every 6 seconds, so it starts by descending 
from 6 to 1, for example: (East-West figure3): 

 
Time 6: in the second 6, the traffic light will change from red to yellow, indicating that the vehicles are ready to 
pass, and it will turn red in the North-South direction, as well as the pedestrian crossing light in the East-West 
direction figure 3. 

 
Time 5: The traffic light will change from yellow to green in the second 5, and vehicle movements will begin in the 
East and West directions figure 3. 

 
Time 4: In the fourth time, the vehicles begin to drive East and West figure 4. 

 
Time 3: the vehicles begin to drive East and West in the third time frame figure 4. 

 
Time 2: in the second 2, the cars will begin to travel but will be prepared to stop when the traffic light turns yellow 
figure 5. 

 
Time 1: Vehicles will come to a halt because the traffic light has changed to red and the pedestrian crossing light has 
changed to green. Following that, the traffic flow will shift to the North-South, and the process will repeat itself 
figure 5. 

 
 

2. Pedestrian lights logic: 
 

The pedestrian light contains only red and green lights, and its color varies every 6 seconds for both directions 
(north-south and west-east), so it begins by descending from 6 to 1, for example: (East-West figure3): 
 
Time 6: Since the traffic flow will begin in this direction, the pedestrian crossing light will be red figure 3. 
 
Time 5: The pedestrian crossing light in the north-south direction will be red because traffic has begun to flow in 
that direction figure 3. 
 
Time 4: Since traffic is still flowing, the pedestrian crossing light will be red in the north-south direction figure 4. 
 
Time 3: Since traffic is still flowing, the pedestrian crossing light will be red in the north-south direction figure 4. 
 
Time 2: the pedestrian crossing is already red in time 2 because the traffic light would turn yellow in figure 5. 
 
Time 1: in the second 1, the pedestrian crossing will turn green because the traffic light has turned red and all 
vehicle movements have come to a halt; the traffic flow will then turn in north-south, and the steps will be repeated 
in figure 5. 
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Figure 3. The traffic follows in  East-West direction  Time 6 and 5 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. The traffic follows in  East-West direction  Time 4 and 3 
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Figure 5. The traffic follows in  East-West direction  Time 2 and 1 
 
 
 
Conclusion 
When the world is completely measurable, this agent function succeeds. Infinite loops are always 
inevitable for simple reflex agents working in partly measurable environments. If the agent can 
randomize its acts, it might be possible to break out of infinite loops. The output is a simulation 
for an ideal agent that describes performs the cars and trucks' movement at a four-way 
intersection with a two-road crossing with flow traffic directions (east-west and north-south) and 
pedestrian indicator in Java, and its was clearly showing how the traffic light and pedestrian 
indicator logic can be working in Sultanate of Oman. This simulation can help to understand a 
new way of controlling the Traffic Light in the Sultanate of Oman, which will help to reduce 
accidents that occur at traffic lights, especially at a four-way intersection with a two-road 
crossing with flow traffic directions that spread in Sultanate of Oman. 
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Design and Develop mobile application for Tamy Jewelers Boutique 
 
Fatema Mohammed Obaid Al Mamari, Student, Department of Computing, Middle East College, Muscat, Oman 
Aparna Agarwal, Faculty, Department of Computing, Middle East College, Muscat, Oman 
Vikas Rao Naidu, Faculty, Department of Computing, Middle East College, Muscat, Oman 

Abstract 
Jewellery has always been an imperative part of human life for eternities and it also plays an important role in 
incrementing the revenues of any country. Jewellery continues to be considered an important asset for people. 
Shopping for jewellery has at all times been hectic as it involves searching different stores to finally come across 
a piece that suits your choice and budget. In the recent pandemic situation, businesses have been forced to move 
online with no exception for jewellers. This will make jewellery shopping convenient for the shoppers. This 
research work is aimed at designing and developing a mobile application for “Tamy Jewellers” that facilitates 
easy shopping online thus avoiding crowds in the shops during festive and marriage seasons makes it manageable 
for the owners to provide services to the customers at an economical cost and setup. The customers can have a 
detailed look at the jewellery designs, add their feedback on the application, and avail the offers advertised by the 
owners on the application. This will enable the delivery at your doorstep and the payment mechanism can be 
chosen as per the customer’s preferences. The jeweller is also saved of the strain of showing the jewellery pieces 
to the customers one by one and putting them back safely. The customer can choose the category of jewellery, 
price range etc., and proceed at their own pace for shopping. Also if the jeweller wants to showcase the designs 
that are prepared only on order or to be ordered from another country on demand, they can use this platform to 
easily advertise those designs free of cost. The inputs for the requirements of the app have been collected from all 
the stakeholders through interviews and surveys. The app will be designed on Android studio and Firebase. 

Keywords –Online jewelry shopping, mobile application, customers, jewelers. 

Introduction 
Shopping is indispensable and nowadays, shopping has become difficult due to the blowout of the Corona virus, 
so going for shopping is demanding at the present stage, so individuals will recourse to automated facilities that 
permit them to acclimatize to the existing conditions. From here I made the project idea. This is the clue of 
implementing the project to sell luxurious jewelry to every modern woman, so that every woman can get what 
she wants from distinctive jewelry and accessories. This app will provide Tammy jewelry. I made this application 
because shopping became difficult during this period, so people resort to buying from the Internet. As we know 
in the current situation, due to the spread of the disease, all markets have been closed and home isolation imposed, 
and because of the benefits that online shopping provides, such as saving time, effort and comfort, and it provides 
many options for purchase, offers, and more. 

ologyMethod 
 

Both the quantitative and qualitative methods have been used in this research work by the authors, to get the 
statistics of the related existing works. Online questionnaire as surveys were used to quantify the statistics and 
frame the objectives after analyzing the problem. The qualitative research method was used to study the 
technology related articles for this domain, and find out the problems in the existing works to make the state of 
the art solutions.  

Literature review 
We studied the online application available for Blue Nile. They sell and manufacture handmade jewelry and rings. 
The founder was Mark Vadon in 1999. They had an idea that there should be innovation in the design of jewelry 
and sale of diamonds. The design of this site delivers commitment rings and aids to ascertain and design the 
flawless pieces of jewelry for every special occasion. It delivers extravagance jewelry and tailored to customer 
budget. Every piece of jewelry is assured as it meets industry-leading criteria and less prices than other stores. 
Any customer can also demand their specific jewelry. The website also offers information to customers to 
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purchase diamonds and educational guides so that the customer can choose from the best in his requirement 
criteria. 

Goldy store is a platform that compromises of the premium jewelry from superb gold and diamond items (gold, 
silver and diamonds). One of the gains of this app or website is that it comprises a range of diverse brands and 
jewelry stores. They provide jewelry for men, women, and children. The jewelry can also be re-saled on this 
application. 

Lulia jewelry store is a brand that offers online sale and purchase of gold items.  The goal of this store is to 
revolutionize the jewelry market in the Middle East countries and overseas through a exclusive shopping 
capability that allows customers to attain high quality jewelry at great values and designs and different forms 
suitable for all occasions. The store offers jewelry from other countries also.  Lulia has made a brand name for 
itself and continues to enjoy the goodwill of its customers for a couple of years now.  

Problem definition 
The inability to go out for shopping during this period is the most important problem that people face in this 
period, as well as the problem of closing the gathering of markets from time to time in order to avoid the spread 
of the disease. As for the problem facing the markets, that there are not many types of jewelry in the market 
because of the inability to bring in a lot of products from abroad. 

Questionnaire 

 

• 61.9% of respondents belong to 20-25 age group. Whereas, 23.8% of the age group is 16- 20 years old. 
And 9.5% from 25 to 30 years. Moreover, there are no people from 30 and above.  

• 76.2% of repondents desire to purchase jewelry online, maximum wish to buy online and the clue of the 
project is very positive. 

• Most of the people expect the transactions should be faster.  

 

 

 

Figure3 Q3 
results 

 

Figure 1  Q1 Results 

 

 

Figure4 Q4 results 

Figure 2  Q2 Results 
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• 66.7% of the respondents agree that online shopping is superior than traditional shopping 

• From the subsequent chart, it was initiated that individuals wish to pay by Cash by 42.9%, the largest 
percentage. No one prefers to pay by PayPal. The top options you can create for in-app payments are 
Cash and credit card. 

• From the resulting chart, it was established that the major difficulty individuals’ face in online 
applications is the deferral in distribution of goods by 85.7%, which is the leading percentage. However, 
9.5% have the difficulty of not partaking the precise payment method and this is the lowest.  The strategy 
must be prepared to distribute the goods in a well-timed method. 

Diagrams 
Based on the analysis of the questionnaire, the design of the application was considered and the following 
illustrations are provided for the same: 

Flow chart 

 

Figure 5 Q5 results 

 

Figure 7 Flowchart 

 

Figure 6 Q6 results 
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Sequence diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 

Use case diagram 

 

Figure 8  sequence Diagram 

Figure  9 Use Case Diagram 
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Class diagram 

Context diagram 

 

 

 

Figure 10 Class  Diagram 

 

Figure 11  Context Diagram 
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DFD Level Zero Diagram 

Entity relationship diagram 

Figure 12  DFD level 0 

Figure 13  Entity Relationship Diagram 
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Result discussion: 
An application for selling jewelry for smartphones through which elegant and luxurious jewelry is purchased from 
the Tami Jewels brand, and customers can purchase from the application and comment on the goods and express 
their opinion on it and the services provided by the application and can send gifts through the application as well 
as other services. 

Conclusion: 
In the end, this application is the perfect solution for shopping, especially for people who do not have time to go 
shopping in stores and search that takes a lot of time and effort as well as to compare prices, products and quality. 
In addition, the customer can review customer experiences and evaluate products. This makes the shopping 
experience a complete one. 
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like to thank the Department of Computing for giving us the chance to present the work done for this shop. 
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Smart Solar Powered Vacuum Cleaner 
 

ABSTRACT 
 
Cleaning is very important to protect the human health. With the help of a Smart Vacuum Cleaner, the cleaning of the 
surroundings in a daily basis. In this paper, proposed an efficient way to design and implement a solar energy based 
smart vacuum cleaner circuit with a Bluetooth module, using Arduino microcontroller. The two sensors Light 
Dependent Resistor (LDR) sensor and Ultrasonic sensor at the input side, send input data to the Arduino 
microcontroller. It processes the data and controls the movement of the vacuum cleaner. In addition, this device has 
an automatic recharging unit along with battery. Once it is done with the cleaning process or at any time if the battery 
charge goes below threshold, the device will automatically recharge by using solar panel. LDR senses the intensity of 
sunlight, and the DC motor rotation moves the device to a light source to recharge the solar panel. After completing 
the cleaning process, the user receives notification to the registered mobile phone via Bluetooth. Th advantage of the 
device is the cleaning process is done in quickly compared to a manual cabled vacuum cleaner. It is portable, flexible, 
time saving and power efficient. Its applications are not limited to house cleaning, but also are very useful in food 
industries, barber shops, in parks to collect falling leaves or any surface that the DC motor can move on,  
 
Keywords: 
Smart vacuum cleaner, Light Dependent Resistor, Bluetooth, DC Motor, Arduino, Solar Panel. 
 
Introduction: 
 
Cleaning is an essential process to protect environment and our health. When our surrounding is not cleaned, germs 
can be generated and may lead to several types of diseases. Few dirt can cause considerable respiratory issues for 
people, especially those infected with chronic diseases and weak immunity. Hence it is very much vital to keep our 
surroundings clean and vacuumed (Forlizzi 2007). Currently many devices for cleaning and sanitizing purposes are 
available in shops which use diesel engines, electric Motors robots etc. Most of the available devices currently used 
for cleaning of the floors and roads, causes pollution to the environment. Few of them are heavy to carry and requires 
time for maintenance. For the daily cleaning purpose, when we use a vacuum cleaner, the device should be ecofriendly. 
For this purpose, a solar based smart vacuum cleaner finds its application, to clean the surrounding surfaces according 
to user’s choice. We can fix a pre-determined pattern or direction of movement to do the cleaning work. 
The device will help to remove dust, hackles and dirt accumulating, so that infection from bacteria, allergen or other 
microbes could be removed up to certain extent from the places that we live in.  Complete vacuuming is the effective 
method to remove complete dirt. 
The prototype developed by the proposed technology assist the vacuuming purposes in an efficient manner. The device 
is more user friendly and with ease of vacuuming even for physically disabled people, with the automatic feature. By 
using ultrasonic sensor, could be able to do border analysis, by measuring the distance from obstacles or to avoid the 
block by changing the direction. This device can work with solar energy, the renewable energy (Afarulrazi et al. 2011). 
By using solar energy, the main advantage is long-term use and energy efficiency. The concept of smart vacuum 
cleaner using solar energy for the cleaning purpose and notifying the user about the completion of the work.Since the 
device is using power for the sunlight it is environment friendly as it is the  clean green source of energy (Thomas et 
al. 2018).  
In addition to the solar power unit, device is also supported by the battery. The solar panel use sunlight to generate the 
direct current. The solar panel can operate with different voltage and current levels. There is no negative impact for 
the system as it collects the clean renewable energy in the form of sunlight then convert it into electricity. It is 
comprised of several individual solar cells composed of layers of phosphorous, silicon and boron. When thinking 
about the long term use, solar panel system is  power saving and energy efficient (Hoekstra et al. 1996). 
 
Related Work: 
 
The research paper (Hongsik et al. 2019) discuss about the cordless vacuum cleaner with an inverter driven by a single 
phase brushless direct current (BLDC) motor. In order to meet opening and constant torque, air gap in the single-phase 
brushless direct current motor is designed asymmetrically by taking into account of voltage fluctuation in the battery. 
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Here the sufficient output power is maintained by changing the advance and conduction angles in response to the 
variation of battery voltages. Here the motor efficiency is quite good with the estimated efficiency. But the air flow 
efficiency could be improved for obtaining high system efficiency. So, if we go for an optimum design, by considering 
the motor core and the housing structure, the system efficiency will improve 
The paper (Stefan 2018) presented a 3D virtual model for the robotic vacuum cleaner. This article is focused on the 
design of subassemblies which are specif to the vacuum cleaner and illustrates the features by adding new modules to 
a robotic vacuum cleaner.  
This paper presents the 3D virtual model of the robotic vacuum cleaner in terms of vacuum cleaner elements. The 
paper is focused on the design of the subassemblies specific to the vacuum cleaner and presents the features added by 
attaching new modules to a robotic vacuum cleaner. Also the paper develops aspects concerning HEPA [High-
efficiency Particulate Air] filters how important they are in people’s modules and aspects regarding acoustic sensors 
illustrating how the robotic vacuum cleaner moves in the room for cleaning and also how it avoids obstacles which 
are in front of it. The main idea of the work is the robotic vacuum cleaner is to  fulfil do some work starting with 
removing all the dust in the floor, then  use the clean water to sweep the floor and dry the water after cleaning after 
that the robotic clean the air by sparing some good smells as possible. The used component are high airflow and 
ventilators 120mm, but the main limitation of the implemented model in the suction of power. The fan that is used is 
too small to cover area that is larger than 20m-2 m for that reason the module is used in small area and it cloud be not 
used in such as public areas or industries. 
The article (Tun 2019) discusses about the development of the vacuum cleaner with compact size and lightweight. 
The main source of power is the battery. The axial flow of fan is responsible for the production of suction pressure. 
The electric motor that converts the electrical energy into mechanical energy, The filter inside the vacuum stores the 
particles of the dirt until it is discarded by the user, The disadvantage of the model is the lack of precision in blade 
design can make the project equipment lower efficiency. 
The development of smart vacuum floor cleaning robot used in industrial and domestic purpose for cleaning the floor 
periodically without need of human intervention (PATE 2017). The implemented model has achieved the 
implementation of the IEEE Standard User Interface Elements in the control of the power, used for electronic devices 
in Office, Consumer Environments based on the smart floor-cleaning robot, and the result showed that Arduino Mega 
2560 is sufficient to control the required output and input for the vacuum cleaner. 
The paper (Balamurugan et al. 2018) discusses about the floor cleaner, works via Bluetooth used for controlling the 
whole system, with the help of remote or mobile module. It includes the DC motors wired in a wheeled plastic 
container and a cleaning solution placed on top and a scrub attached in the bottom through one of the motors with the 
brush that can dry the floor with aid of CPU fan after cleaning the floor. The device is developed operational that gives 
desired motion.  This was first tested in a room within the small area and resulted an effective outcome. The main 
disadvantage is the motor is not detachable; it can lead to some vibration of entire system as well as the device 
movement in the direction of dust (Sukumaran 2019). Table 1 provides the summary of discussed articles. 
 
Table 1. Summary of Literatures 

Title, author, and year  Concepts, approach, 
methods, analysis 
adopted 

Inconsistencies and gaps Improvements  

Design of a Single-Phase 
BLDC Motor for a Cordless 
Vacuum Cleaner 
Considering the Efficiency 
of Airflow, Hwang Hongsik  
and Cho Jeonghyun  and 
Hwang, Seon-Hwan,2019 
 

Adopted approach is  
CFD analysis followed 
by the air flow 
measurement  

The BLDC motor used the 
electrical commutating 
mechanism rather than 
sequence of mechanical 
commutators and the brushes 
of the universal motor 

Air flow structure 
focusing in the efficiency 
through the optimum 
design by taking care of 
the housing structure and 
motor core. 

Virtual Model of a Robotic 
Vacuum Cleaner 
RADU Stefan,2018 

Designing a virtual 
model of a 3D robotic 

vacuum cleaner, by 
using solid works 

application. 

Size of the suction power of 
the vacuum cleaner is small 
that cannot cover large 
spaces.  
 

The features of high-
efficiency air filter 
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Design and Fabrication of Mini 

DC Vacuum Cleaner, 

Tun,n. (2019) 

A DC controlled 
vacuum cleaner using 
axial flow fan that is 
efficient to generating 
a suction pressure of 
(0.17- bar) and eco-
friendly.  
 

Axial flow fan which has a 
precise angle to optimize the 
amount of air it can 
displace. 
 

Centrifugal fans are 
more useful in extract air 
at right angles and spin 
the air outwards to the 
store by deflection and 
force of centrifugal. 

Development of Arduino 
Program Code For 
Autonomous Smart 

Vacuum Robot 
 , D. C. PATEL and Dr. H. 

S. Patil,2017 
 
 

Developing the 
cleaning device 
facilitate effective by 
using Arduino to 
produce a robot that 
can do the cleaning 
purposes. 
 

The sensor used to avoid 
obstacle is autonomous 
motion used IR sensor 

The process of avoiding 
obstacle and auto path 
design with simultaneous 
cleaning  feature 

Bluetooth Based  On 
Automatic Floor Cleaning 

System, 
C.R.Balamurugan*, 

P.Kirubha, S.ArunKanna, 
E.R.Hariprasath, 
C.Anupriya,2018 

 

The conditions needed 
for floor cleaning in 
water quantity, and 
fan, cleanse. With 
wheeled type machine 
with movement 
control. 
 

The module used a 
LAN wires connected that it 
connected to the controller 
and connection of the 12V  
supply. That might cause a 
lack of reach of the cable 
and limited movement  
 

As it , support Bluetooth 
connection and this 
module is more suitable 
for wireless connections 

 
 
Proposed System:  
The proposed system is a solar energy based on a smart vacuum cleaner circuit using Bluetooth module with 
microcontroller. The system is implemented in the following steps 

• Interfacing ultrasonic sensor to microcontroller to control the DC motor. 
• Measuring the light intensity using LDR sensor to recharge the battery by the solar panel. 
• Sending notification of work done to the user phones via Bluetooth module.  

The functional system block diagram is provided in figure 1. 

                  
                            Figure 1. System block diagram 
 
The proposed system consist of two sensors (LDR sensor and Ultrasonic sensor), connected directly to the Arduino 
microcontroller. The ultrasonic sensor generates the ultrasound waves that moves through the air, if there is any object 
found that obstruct the movement it will bounce back, it calculates the travel time and the speed of sound to determine 
the distance, and then sends the information to the microcontroller.  
The microcontroller is the brain of the smart vacuum cleaner. The motor driver is an interfacing module between 
Arduino and DC motors. The microcontroller cannot supply the current required for the motor to function. The 
increase of current can damage the controller of the motor driver that controls the DC motor and receives information 
from the Arduino. There are two different sources used at the input of the circuit by interfacing the microcontroller. 
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The energy source, which provides a push to voltage to get the current flowing in a circuit to start the device to work 
by electrical energy. The second option of the power source is solar panel that works by allowing photons or particles 
of light it comprise the photovoltaic cells that convert the sun light into electricity. Moreover, the power source of the 
device is a solar panel that derive the energy form the renewable sun power source ,LDR sensor can detect the light 
to which its resistance rises if the intensity of the light decreases , to move by the DC motor rotation to a light source 
to recharge the solar panel. 
 
System Flowchart:  
 
The figure 2 shows the system flowchart. And the process starts at the vacuum power is on. The DC motor will start 
moving forward  and the ultrasonic sensor will detect if there is an  object.And according to that the device 
directions will change. When the battery is low the vacuum will stop cleaning and search for a light source . If the 
vacuum is full ,it will send notification to the user phone via Bluetooth and power off the vacuum. 
 

                   
                         Figure 2. System Flowchat 
 
Simulation and Testing:  
Figure 3 shows the circuit diagram of the solar powered smart vacuum cleaner.Different test points are also illustrated 
in figure 3 . Test point1 illustrates the connection of the power source by using the solar panel. Test point 2 driver 
motor and DC motor are connected to Arduino with 12V .Test point 3 is the LDR sensor connected to Arduino analog 
pin. 
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Figure 3. Schematic diagram of solar powered smart vacuum cleaner 
 
Table 2 provides the designed values of each test points as per the data sheet information and the actual simulated 
values that used in the software.   

Table 2. Test points 

Test cases at test points  Design Value Simulation Value 

Test point one ,solar panel 
connected to control charge and 
battery to the Arduino 

The maximum power voltage 17.4V and the 
maximum current is around 4A  

Voltage 12V 

Test point two, 2 driver motor 
connected to 3 DC motor 
 

Input voltage is around 12V from DC source, 
5V is used for power supply for switch logic 
circuit inside the IC 

Voltage applied 12V 

Test point 3, two LDR connected 
to Arduino 
 

Absolute maximum ratings for LDR sensor 
AC and DC voltage peak is around 100V , 
and the current is 5mA temperature range -25 
C and +75 C 

Input voltage 5V 

Test point 4 , Bluetooth connected 
to Arduino  

Frequency range of  2.4GHZ  , 5V supply 
voltage 

Input voltage 5V 

Test point 5 , Ultrasonic connected 
to Arduino 

Power supply require around 5v , and the 
distance rating 2cm – 500cm , operating 
current 15mA , 40KHZ is the operating 
frequency  

Input voltage 5V 
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Simulation Results: 

 

Figure 4. Simulation component screenshot 

Figure 4 shows some screen shots of the used voltage for the solar panel and driver motor in proteus software. The 
Arduino 5V pin is connected to VCC which supply the voltage to the circuit, the ultrasonic sensor type is HC-SR04 
that requires 5V VCC connection shown in the circuit diagram, as per as the working of LDR depends on the amount 
of light is a variable resistor which is input voltage is 5V form the Arduino. 

Test case scenarios: 

 

Figure 5. Test scenario 1  

Figure 5 shows the achievement of the first scenario, the ultrasonic sensor is interfaced with the driver motor to move the DC motor 
the LED are connected to show the movement of the vacuum cleaner as following: 
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 The normal moving of the vacuum cleaner depends on the distance reading of the ultrasonic and the LED blinks according 
to it direction, when the distance is less that means there is an block near the sensor which it will avoid it. 

 When the vacuum cleaner storage is full the LED will blink twice and the vacuum is not moving until the vacuum is reset 
again, as well as when the battery is low. 

 By changing the LDR intensity, the vacuum cleaner will move according to the high resistance of the LDR which is 
recharging by solar panel and that will accomplish the second objective.  
 

 

Figure 6. Test scenario 2 

Figure 6 shows a virtual terminal display that demonstrate the distance reading of the ultrasonic sensor. When the 
variable resistance decreases the distance decreases it is a direct proportional to the ultrasonic sensitivity. The 
Bluetooth notification is shown in the virtual display which shows the message when the waste bin is full and when 
the battery is low and the light tracking direction which will stop the cleaning and recharge.  

Figure 7 shows the LDR connection when there is a change in the value of the resistance the driver motor changes it 
direction to the near light source. When there is an increase of the resistance value of one LDR sensor when the 
vacuum cleaner is low battery and need to be recharged, the movement of the DC motor is shown in a virtual 
display. 

 

Figure 7. LDR connection 

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 7



   
 

Discussion 
 
The smart vacuum cleaner based on solar panel device is vacuuming the wanted area by the suction part controlled 
with the driver motor. The Bluetooth notification to the user when the battery is low and when the waste bin is full. 
The light tracking process to recharge the battery that shown in the virtual display. The DC motor is controlled by 
using driver motor and avoiding the obstacle by ultrasonic sensor, the movement of the robot is achieved.. The working 
of the DC driver is achieved in the opposite direction and able to move in different ways. The performance of the 
ultrasonic sensor can be more accurate with fewer errors using an Arduino and connect it to TMP36 temperature to 
avoid any damage caused by temperature. The solar panel can improve it efficiency by adding a photodiode that it 
acts like a mini solar cell in the software. The vacuum cleaner device cleans the required area after the work is done, 
its sends to the user a notification by the Bluetooth module, which does not require a password to connect between 
devices. 

Conclusion 
 
The system is successfully implemented in terms of the interfacing the ultrasonic with Arduino to control the 
movement of the device, tracking the light source for recharging the system and sending a notification to the user 
when the work is done. In features could be improved in different ways, since it is using Bluetooth module that has a 
low bandwidth WIFI and IOT technology may perform better and it will allow full control to the device, and the 
microcontroller Arduino can be replaced by Raspberry Pi that can support camera and image possessing. 
 
Limitations 
 
The limitations of the implemented system are 

• Ultrasonic sensor is very sensitive to variation in the temperature so when the temperature is high the 
performance of the sensor will reduce, and some difficulties in reading different reflections from curved, 
soft, and thin materials.   

• LDR sensor has low response in some stable materials it can affect the device to follow the light source to 
recharge. 
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Smart Solar Powered Vacuum Cleaner 
 

ABSTRACT 
 
Cleaning is very important to protect the human health. With the help of a Smart Vacuum Cleaner, the cleaning of the 
surroundings in a daily basis. In this paper, proposed an efficient way to design and implement a solar energy based 
smart vacuum cleaner circuit with a Bluetooth module, using Arduino microcontroller. The two sensors Light 
Dependent Resistor (LDR) sensor and Ultrasonic sensor at the input side, send input data to the Arduino 
microcontroller. It processes the data and controls the movement of the vacuum cleaner. In addition, this device has 
an automatic recharging unit along with battery. Once it is done with the cleaning process or at any time if the battery 
charge goes below threshold, the device will automatically recharge by using solar panel. LDR senses the intensity of 
sunlight, and the DC motor rotation moves the device to a light source to recharge the solar panel. After completing 
the cleaning process, the user receives notification to the registered mobile phone via Bluetooth. Th advantage of the 
device is the cleaning process is done in quickly compared to a manual cabled vacuum cleaner. It is portable, flexible, 
time saving and power efficient. Its applications are not limited to house cleaning, but also are very useful in food 
industries, barber shops, in parks to collect falling leaves or any surface that the DC motor can move on,  
 
Keywords: 
Smart vacuum cleaner, Light Dependent Resistor, Bluetooth, DC Motor, Arduino, Solar Panel. 
 
Introduction: 
 
Cleaning is an essential process to protect environment and our health. When our surrounding is not cleaned, germs 
can be generated and may lead to several types of diseases. Few dirt can cause considerable respiratory issues for 
people, especially those infected with chronic diseases and weak immunity. Hence it is very much vital to keep our 
surroundings clean and vacuumed (Forlizzi 2007). Currently many devices for cleaning and sanitizing purposes are 
available in shops which use diesel engines, electric Motors robots etc. Most of the available devices currently used 
for cleaning of the floors and roads, causes pollution to the environment. Few of them are heavy to carry and requires 
time for maintenance. For the daily cleaning purpose, when we use a vacuum cleaner, the device should be ecofriendly. 
For this purpose, a solar based smart vacuum cleaner finds its application, to clean the surrounding surfaces according 
to user’s choice. We can fix a pre-determined pattern or direction of movement to do the cleaning work. 
The device will help to remove dust, hackles and dirt accumulating, so that infection from bacteria, allergen or other 
microbes could be removed up to certain extent from the places that we live in.  Complete vacuuming is the effective 
method to remove complete dirt. 
The prototype developed by the proposed technology assist the vacuuming purposes in an efficient manner. The device 
is more user friendly and with ease of vacuuming even for physically disabled people, with the automatic feature. By 
using ultrasonic sensor, could be able to do border analysis, by measuring the distance from obstacles or to avoid the 
block by changing the direction. This device can work with solar energy, the renewable energy (Afarulrazi et al. 2011). 
By using solar energy, the main advantage is long-term use and energy efficiency. The concept of smart vacuum 
cleaner using solar energy for the cleaning purpose and notifying the user about the completion of the work.Since the 
device is using power for the sunlight it is environment friendly as it is the  clean green source of energy (Thomas et 
al. 2018).  
In addition to the solar power unit, device is also supported by the battery. The solar panel use sunlight to generate the 
direct current. The solar panel can operate with different voltage and current levels. There is no negative impact for 
the system as it collects the clean renewable energy in the form of sunlight then convert it into electricity. It is 
comprised of several individual solar cells composed of layers of phosphorous, silicon and boron. When thinking 
about the long term use, solar panel system is  power saving and energy efficient (Hoekstra et al. 1996). 
 
Related Work: 
 
The research paper (Hongsik et al. 2019) discuss about the cordless vacuum cleaner with an inverter driven by a single 
phase brushless direct current (BLDC) motor. In order to meet opening and constant torque, air gap in the single-phase 
brushless direct current motor is designed asymmetrically by taking into account of voltage fluctuation in the battery. 
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Here the sufficient output power is maintained by changing the advance and conduction angles in response to the 
variation of battery voltages. Here the motor efficiency is quite good with the estimated efficiency. But the air flow 
efficiency could be improved for obtaining high system efficiency. So, if we go for an optimum design, by considering 
the motor core and the housing structure, the system efficiency will improve 
The paper (Stefan 2018) presented a 3D virtual model for the robotic vacuum cleaner. This article is focused on the 
design of subassemblies which are specif to the vacuum cleaner and illustrates the features by adding new modules to 
a robotic vacuum cleaner.  
This paper presents the 3D virtual model of the robotic vacuum cleaner in terms of vacuum cleaner elements. The 
paper is focused on the design of the subassemblies specific to the vacuum cleaner and presents the features added by 
attaching new modules to a robotic vacuum cleaner. Also the paper develops aspects concerning HEPA [High-
efficiency Particulate Air] filters how important they are in people’s modules and aspects regarding acoustic sensors 
illustrating how the robotic vacuum cleaner moves in the room for cleaning and also how it avoids obstacles which 
are in front of it. The main idea of the work is the robotic vacuum cleaner is to  fulfil do some work starting with 
removing all the dust in the floor, then  use the clean water to sweep the floor and dry the water after cleaning after 
that the robotic clean the air by sparing some good smells as possible. The used component are high airflow and 
ventilators 120mm, but the main limitation of the implemented model in the suction of power. The fan that is used is 
too small to cover area that is larger than 20m-2 m for that reason the module is used in small area and it cloud be not 
used in such as public areas or industries. 
The article (Tun 2019) discusses about the development of the vacuum cleaner with compact size and lightweight. 
The main source of power is the battery. The axial flow of fan is responsible for the production of suction pressure. 
The electric motor that converts the electrical energy into mechanical energy, The filter inside the vacuum stores the 
particles of the dirt until it is discarded by the user, The disadvantage of the model is the lack of precision in blade 
design can make the project equipment lower efficiency. 
The development of smart vacuum floor cleaning robot used in industrial and domestic purpose for cleaning the floor 
periodically without need of human intervention (PATE 2017). The implemented model has achieved the 
implementation of the IEEE Standard User Interface Elements in the control of the power, used for electronic devices 
in Office, Consumer Environments based on the smart floor-cleaning robot, and the result showed that Arduino Mega 
2560 is sufficient to control the required output and input for the vacuum cleaner. 
The paper (Balamurugan et al. 2018) discusses about the floor cleaner, works via Bluetooth used for controlling the 
whole system, with the help of remote or mobile module. It includes the DC motors wired in a wheeled plastic 
container and a cleaning solution placed on top and a scrub attached in the bottom through one of the motors with the 
brush that can dry the floor with aid of CPU fan after cleaning the floor. The device is developed operational that gives 
desired motion.  This was first tested in a room within the small area and resulted an effective outcome. The main 
disadvantage is the motor is not detachable; it can lead to some vibration of entire system as well as the device 
movement in the direction of dust (Sukumaran 2019). Table 1 provides the summary of discussed articles. 
 
Table 1. Summary of Literatures 

Title, author, and year  Concepts, approach, 
methods, analysis 
adopted 

Inconsistencies and gaps Improvements  

Design of a Single-Phase 
BLDC Motor for a Cordless 
Vacuum Cleaner 
Considering the Efficiency 
of Airflow, Hwang Hongsik  
and Cho Jeonghyun  and 
Hwang, Seon-Hwan,2019 
 

Adopted approach is  
CFD analysis followed 
by the air flow 
measurement  

The BLDC motor used the 
electrical commutating 
mechanism rather than 
sequence of mechanical 
commutators and the brushes 
of the universal motor 

Air flow structure 
focusing in the efficiency 
through the optimum 
design by taking care of 
the housing structure and 
motor core. 

Virtual Model of a Robotic 
Vacuum Cleaner 
RADU Stefan,2018 

Designing a virtual 
model of a 3D robotic 

vacuum cleaner, by 
using solid works 

application. 

Size of the suction power of 
the vacuum cleaner is small 
that cannot cover large 
spaces.  
 

The features of high-
efficiency air filter 
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Design and Fabrication of Mini 

DC Vacuum Cleaner, 

Tun,n. (2019) 

A DC controlled 
vacuum cleaner using 
axial flow fan that is 
efficient to generating 
a suction pressure of 
(0.17- bar) and eco-
friendly.  
 

Axial flow fan which has a 
precise angle to optimize the 
amount of air it can 
displace. 
 

Centrifugal fans are 
more useful in extract air 
at right angles and spin 
the air outwards to the 
store by deflection and 
force of centrifugal. 

Development of Arduino 
Program Code For 
Autonomous Smart 

Vacuum Robot 
 , D. C. PATEL and Dr. H. 

S. Patil,2017 
 
 

Developing the 
cleaning device 
facilitate effective by 
using Arduino to 
produce a robot that 
can do the cleaning 
purposes. 
 

The sensor used to avoid 
obstacle is autonomous 
motion used IR sensor 

The process of avoiding 
obstacle and auto path 
design with simultaneous 
cleaning  feature 

Bluetooth Based  On 
Automatic Floor Cleaning 

System, 
C.R.Balamurugan*, 

P.Kirubha, S.ArunKanna, 
E.R.Hariprasath, 
C.Anupriya,2018 

 

The conditions needed 
for floor cleaning in 
water quantity, and 
fan, cleanse. With 
wheeled type machine 
with movement 
control. 
 

The module used a 
LAN wires connected that it 
connected to the controller 
and connection of the 12V  
supply. That might cause a 
lack of reach of the cable 
and limited movement  
 

As it , support Bluetooth 
connection and this 
module is more suitable 
for wireless connections 

 
 
Proposed System:  
The proposed system is a solar energy based on a smart vacuum cleaner circuit using Bluetooth module with 
microcontroller. The system is implemented in the following steps 

• Interfacing ultrasonic sensor to microcontroller to control the DC motor. 
• Measuring the light intensity using LDR sensor to recharge the battery by the solar panel. 
• Sending notification of work done to the user phones via Bluetooth module.  

The functional system block diagram is provided in figure 1. 

                  
                            Figure 1. System block diagram 
 
The proposed system consist of two sensors (LDR sensor and Ultrasonic sensor), connected directly to the Arduino 
microcontroller. The ultrasonic sensor generates the ultrasound waves that moves through the air, if there is any object 
found that obstruct the movement it will bounce back, it calculates the travel time and the speed of sound to determine 
the distance, and then sends the information to the microcontroller.  
The microcontroller is the brain of the smart vacuum cleaner. The motor driver is an interfacing module between 
Arduino and DC motors. The microcontroller cannot supply the current required for the motor to function. The 
increase of current can damage the controller of the motor driver that controls the DC motor and receives information 
from the Arduino. There are two different sources used at the input of the circuit by interfacing the microcontroller. 
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The energy source, which provides a push to voltage to get the current flowing in a circuit to start the device to work 
by electrical energy. The second option of the power source is solar panel that works by allowing photons or particles 
of light it comprise the photovoltaic cells that convert the sun light into electricity. Moreover, the power source of the 
device is a solar panel that derive the energy form the renewable sun power source ,LDR sensor can detect the light 
to which its resistance rises if the intensity of the light decreases , to move by the DC motor rotation to a light source 
to recharge the solar panel. 
 
System Flowchart:  
 
The figure 2 shows the system flowchart. And the process starts at the vacuum power is on. The DC motor will start 
moving forward  and the ultrasonic sensor will detect if there is an  object.And according to that the device 
directions will change. When the battery is low the vacuum will stop cleaning and search for a light source . If the 
vacuum is full ,it will send notification to the user phone via Bluetooth and power off the vacuum. 
 

                   
                         Figure 2. System Flowchat 
 
Simulation and Testing:  
Figure 3 shows the circuit diagram of the solar powered smart vacuum cleaner.Different test points are also illustrated 
in figure 3 . Test point1 illustrates the connection of the power source by using the solar panel. Test point 2 driver 
motor and DC motor are connected to Arduino with 12V .Test point 3 is the LDR sensor connected to Arduino analog 
pin. 
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Figure 3. Schematic diagram of solar powered smart vacuum cleaner 
 
Table 2 provides the designed values of each test points as per the data sheet information and the actual simulated 
values that used in the software.   

Table 2. Test points 

Test cases at test points  Design Value Simulation Value 

Test point one ,solar panel 
connected to control charge and 
battery to the Arduino 

The maximum power voltage 17.4V and the 
maximum current is around 4A  

Voltage 12V 

Test point two, 2 driver motor 
connected to 3 DC motor 
 

Input voltage is around 12V from DC source, 
5V is used for power supply for switch logic 
circuit inside the IC 

Voltage applied 12V 

Test point 3, two LDR connected 
to Arduino 
 

Absolute maximum ratings for LDR sensor 
AC and DC voltage peak is around 100V , 
and the current is 5mA temperature range -25 
C and +75 C 

Input voltage 5V 

Test point 4 , Bluetooth connected 
to Arduino  

Frequency range of  2.4GHZ  , 5V supply 
voltage 

Input voltage 5V 

Test point 5 , Ultrasonic connected 
to Arduino 

Power supply require around 5v , and the 
distance rating 2cm – 500cm , operating 
current 15mA , 40KHZ is the operating 
frequency  

Input voltage 5V 
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Simulation Results: 

 

Figure 4. Simulation component screenshot 

Figure 4 shows some screen shots of the used voltage for the solar panel and driver motor in proteus software. The 
Arduino 5V pin is connected to VCC which supply the voltage to the circuit, the ultrasonic sensor type is HC-SR04 
that requires 5V VCC connection shown in the circuit diagram, as per as the working of LDR depends on the amount 
of light is a variable resistor which is input voltage is 5V form the Arduino. 

Test case scenarios: 

 

Figure 5. Test scenario 1  

Figure 5 shows the achievement of the first scenario, the ultrasonic sensor is interfaced with the driver motor to move the DC motor 
the LED are connected to show the movement of the vacuum cleaner as following: 

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 6



   
 

 The normal moving of the vacuum cleaner depends on the distance reading of the ultrasonic and the LED blinks according 
to it direction, when the distance is less that means there is an block near the sensor which it will avoid it. 

 When the vacuum cleaner storage is full the LED will blink twice and the vacuum is not moving until the vacuum is reset 
again, as well as when the battery is low. 

 By changing the LDR intensity, the vacuum cleaner will move according to the high resistance of the LDR which is 
recharging by solar panel and that will accomplish the second objective.  
 

 

Figure 6. Test scenario 2 

Figure 6 shows a virtual terminal display that demonstrate the distance reading of the ultrasonic sensor. When the 
variable resistance decreases the distance decreases it is a direct proportional to the ultrasonic sensitivity. The 
Bluetooth notification is shown in the virtual display which shows the message when the waste bin is full and when 
the battery is low and the light tracking direction which will stop the cleaning and recharge.  

Figure 7 shows the LDR connection when there is a change in the value of the resistance the driver motor changes it 
direction to the near light source. When there is an increase of the resistance value of one LDR sensor when the 
vacuum cleaner is low battery and need to be recharged, the movement of the DC motor is shown in a virtual 
display. 

 

Figure 7. LDR connection 
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Discussion 
 
The smart vacuum cleaner based on solar panel device is vacuuming the wanted area by the suction part controlled 
with the driver motor. The Bluetooth notification to the user when the battery is low and when the waste bin is full. 
The light tracking process to recharge the battery that shown in the virtual display. The DC motor is controlled by 
using driver motor and avoiding the obstacle by ultrasonic sensor, the movement of the robot is achieved.. The working 
of the DC driver is achieved in the opposite direction and able to move in different ways. The performance of the 
ultrasonic sensor can be more accurate with fewer errors using an Arduino and connect it to TMP36 temperature to 
avoid any damage caused by temperature. The solar panel can improve it efficiency by adding a photodiode that it 
acts like a mini solar cell in the software. The vacuum cleaner device cleans the required area after the work is done, 
its sends to the user a notification by the Bluetooth module, which does not require a password to connect between 
devices. 

Conclusion 
 
The system is successfully implemented in terms of the interfacing the ultrasonic with Arduino to control the 
movement of the device, tracking the light source for recharging the system and sending a notification to the user 
when the work is done. In features could be improved in different ways, since it is using Bluetooth module that has a 
low bandwidth WIFI and IOT technology may perform better and it will allow full control to the device, and the 
microcontroller Arduino can be replaced by Raspberry Pi that can support camera and image possessing. 
 
Limitations 
 
The limitations of the implemented system are 

• Ultrasonic sensor is very sensitive to variation in the temperature so when the temperature is high the 
performance of the sensor will reduce, and some difficulties in reading different reflections from curved, 
soft, and thin materials.   

• LDR sensor has low response in some stable materials it can affect the device to follow the light source to 
recharge. 
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Abstract  
 

This review paper aims to create and design a systematic procedss of a mobile application for the Integrated 
Industrial City of Sandan. It has the advantage of facilitating the communication process between employees and 
customers for the benefit of both parties. The application provides the city with a 3D format for employees, as it makes 
it easy for employees and customers to navigate the city as a whole and see its services. The application data used was 
collected through an interview with the chairperson of the media committee, with the information systems executive, 
and through a questionnaire that she provided to clients in addition to the company's website. 

Keywords:  
Mobile Application; 3D Device; Smart City; Appliances 
 

Introduction:  
 

Smart mobile application for Sandan City Industrial. The program will show the Sandan city Industrial in 3D 
mode, which solves many problems this company faces. Where the application combines many features in one place, 
such as providing sufficient information about that company, preserving customer and employee time, and facilitating 
communication between customers and employees. Smart mobile application for Sandan City Industrial. The program 
will show the Sandan city Industrial in 3D mode, which solves many problems this company faces. Where the 
application combines many features in one place, such as providing sufficient information about that company, 
preserving customer and employee time, and facilitating communication between customers and employees. 

Problem Statement:  
 

We are creating a mobile application for customers, employees, and those working in Sandan Industrial City 
as I have chosen Sandan Industrial City as it does not have an application with the availability of many jobs. The 
application comes to help customers and employees to know all the information about Sandan Industrial City, such as 
the integrated Sandan Industrial City display in a three-dimensional format for the entire city where the investor 
outside the Sultanate can see the city and wander inside, and the tenant who wants to rent the apartment can view the 
apartment dimensions and know its shape and in Anywhere. 

The company is now facing some difficulties, such as the arrival of some investors outside the Sultanate to the city, 
as well as visitors who roam the entire city because of their difficult time. 

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 1

mailto:15f14032@mec.edu.om
mailto:msaqib@mec.edu.om


So where the user can log in by using the user name and password, where before that the user must log in to be able 
to log in to the application, after that the user will be shown a complete city display page where the user can roam 
inside the city and choose the desired place which the user wants to benefit from its services and the user can Take 
advantage of the business categories in the application where there is the world of cars (tires and accessories - car 
mechanics - car electricity - car accessories - brakes and car spindles - auto parts), the world of construction (decors, 
paints and home furniture - doors and windows - carpentry and Metal fabrication - artificial stone and granite), the 
Boulevard (exchange and money transfer offices - banks - car purchase and insurance loans - restaurants, cafes and 
bakeries - tourism and travel - government departments and offices), community facilities (multi-use hall - mosque - 
station Fuel - shopping center - transportation services to and from within Sandan - smart wastewater management), 
also the user can rent, buy or rent housing units as there is in the tide Soft 47 car showroom. The user can view the 
cars in 3D, buy them, and summarize all their transactions in one application inside the city. The user can also give 
feedback about the application and customer service in the application. Employees in Sandan Industrial City can also 
use the city in many things, such as seeing the service that the company is working on showing the user and he can 
contact the customer through the number registered in the application and he can respond to the user’s comments and 
respond to their inquiries. The user can also update, delete and add all the things included in the application.  

Literature Review: 
 

My project revolves around creating an integrated application for the integrated Sandan Industrial City by displaying 
the entire city in one application and displaying the city in 3D, where the investor outside the Sultanate can see the 
city and wander within it, the tenant who wants to rent the apartment can view the dimensions of the apartment and 
know its shape anywhere. The company is now facing some difficulties, such as the arrival of some investors outside 
the Sultanate to the city, as well as visitors who roam the entire city because of their difficult time.  

When I searched the Internet for industrial cities applications, I found an official application for the Saudi Authority 
for Industrial Estates and Technology Zones (MODON). Where it is possible in this application you can search for 
Saudi factories, types of industries and you can search for the industrial land allocated to you, also you can see methods 
of communication and discover industrial cities with maps, and you can also participate in the application with 
comments and pictures. Also, school supervisors request a schedule of school visits to factories, and everyone can also 
easily access many of the information of interest to the individual available on the official site of MODON and cities 
accounts in the famous social networks. Also, there are some services in the application, such as ordering a ready-
made factory, also integrating the emergency reporting service and adding other electronic services. (MODON APP, 
2019) 
 
MODON application is similar to the application that I will create in the idea of creating an application for industrial 
cities, but the application of (MODON) and my application differ as my application does not include all industrial 
cities, but rather the application of Sandan Industrial City, which is an integrated city also reviews it in a three-
dimensional format where the visitor and user can Seeing the city and moving in it as if it is already inside the city and 
also take advantage of the services provided by the city while the (MODON) application includes all industrial cities 
and industrial lands, reviewing a map of sites only and factories, and also taking advantage of other services. 

Research Methodology: 
 

First, the methodology is a contextual framework for research, and it is a consistent and logical outline based on 
opinions, values and beliefs, that directs the choices made by researchers or users. It contains a theoretical analysis of 
the set of principles and methods related to the branch of knowledge so that the methodologies used by different 
disciplines differ depending on their development. This creates a continuum of methodologies that span across 
competing for an understanding of how best to understand knowledge and reality. This places the methodologies 
within comprehensive philosophies and approaches. A methodology is not established to present solutions but instead, 
the methodology provides a theoretical perspective to understand the method or set of methods and best practices that 
can be applied to the research questions.  
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Scrum Model 

Scrum is commonly used by the software development team, around 70% of the software team. use scrum or Scrum 
hybrid. Scrum extended to different business jobs containing marketing and information technology. Scrum is part of 
agile. The leadership team also outsourced for management practices to agile private scrum. It follows the agile 
principles and Scrum methodology, however, it contains many specifications and definitions in particular regarding 
software development, despite the development of agile software, but it has become the preferred framework and best 
choice for managing agile projects generally and sometimes referred to clearly as scrum development or scrum 
management. Scrum addresses the complexities and difficulty of the job through making the information transparent 
and clear so that programmers can readily search and adapt for the problems according to the current circumstances, 
not expected. Transparency of terms and standards linked with Scrum is required to make sure that what is delivered 
is what was expected. The most widespread scrum events are sprint retrospective, sprint review, sprint planning and 
daily scrum or stand up. (What Is Scrum Methodology?, 2021) . 

Waterfall Model 
It is a project management methodology that consists of no less than 5 to 7 phases, followed 

by a minutely linear arrangement where a phase cannot start without the stage that precedes it. The waterfall 
curriculum contains several stages, including : 

Requirements: Which gather all customer requirements until the product is finish or complete. 

Design: Stage is split into sub-stages for logical design stages and physical design. It is in the sub-stages of logical 
design that possible solutions and their theory are presented. While the sub-stage of material design, plans and ideas 
are converted into concrete specifications . 

Implementation phase: Is when the programmers comprehend the specifications   

and requirements from the previous stages . 

Verification: Stage in taking the stage, the customer reviews and check the product to make sure that it meets 
(Fulfilled) the requirements stipulated before the begin of the project . 

Maintenance: in this stage, the customer uses the product regularly during the maintenance phase and discover errors. 
(SDLC - Waterfall Model - Tutorialspoint, 2021) 

 

 

 

 

 

 

 

 

 

Figure 1: [Google Images, 2021] 
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RAD Prototype model 
 

One of the major benefits of the development method RAD the speedy applications in that it brings companies 
and information technology together, which promote the development process Iterative and cooperative. Another 
advantage is that they give or provides projects of small plots that are easy to analyze and control project risks. It 
consists of many phases which are data modeling, business modeling, application modeling and process modeling . 

There are four phases for RAD modeling  : 

1. Business modeling 

It revolves around the flow of information on different channels, main and essential stage awareness for the 
development of rapid applications. Where analysis and planning are usually done, a complete picture of the business 
process jobs also can be gained. It must contain purpose management, work plan and project definition, and through 
which the application requirements are identified or recognized . 

2.  Data modeling 

In it, the information collected is reviewed at the stage of gathering information to determine and define the group 
that suits the application from another stage and assists in determining the structure of developing a system RAD of 
the user feedback . 

3. Process modeling 

Modeling processes in which coding process, picking, and actual integration take place, that means any 
improvements or changes to the data are determine in the stage in which the business information flow is established. 
Many times, as necessary, alternatives are identified, so project objectives are identified . 

4.  Application modeling 

In which the application is developed and coding is done, thus data models and operations are turned into 
prototypes. Programming data is then transferred to a live production environment for comprehensive testing. Each 
one of model is independently selected over repeat. Furthermore, reduces the risk of any major problems as almost all 
programming components are selection. (What is RAD Model? Phases, Advantages and Disadvantages, 2021). 

 
Figure2: [RAD, 2021] 
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We have chosen the waterfall methodology because it is more accurate in the application work, and we cannot start 
another step without the first step being complete, which facilitates identifying risks for the project and solving 
problems quickly and where the final image is in the best way. 

How the model Apply my application? 
Requirements: The requirements phase helps collect all the requirements of customers, employees and city officials 
until the application is completed or completed. 

Design: The design stage helps to design the application in terms of logical-physical design where possible solutions 
are presented in the logic design and the transfer of ideas to concrete specifications 

Implementation: The implementation stage helps to know the application programming (such as the programming 
language and the program used to make the application). 

Verification: The verification phase helps to verify the application before starting to use it and to ensure that it meets 
the requirements included in the project. 

Maintenance: The maintenance phase helps to discover errors and solve them by starting over with the stages. 

Research Design or Prototype / Framework ( Diagram(s) – Justification) 
 

Class Diagram: 

 

Figure 3: [Report, 2021] 

 

In this diagram, I choose 5 class which is customer, Sandan Application, Admin, Employee and Payment. 
One customer which has many attributes and operation chose one payment (credit card or debit card). One or 
Many Customer can use the Sandan application.  Also, one or many Emloyee use the Sandan Application. One 
Admin uses the Sanndan Application. 

Customer

+UserName
+PassWord
+Name
+Age
+Nationality
+PhoneNumber

+Register()
+Login()
+AroundtheCity()
+SelectPlace()

Payment

+Payment Name

Cridet Card Debit Crad

Admin

+Name
+ID

+ADD()
+UPDATE()
+DELETE()

SANDAN APPLICATION

+Password
+UserName

Employee

+EmployeeName
+EmployeePassword

+Contact Customer()

*

1..*

1
*

*

1..*

1

1
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Coding/Analysis & Findings/Testing: 

 Screenshot of initial the Prototype 
 

Welcome Page shown for the Customer, Employee and 
Admin when open the Application. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Shown for the Customer after Home page to give the information and Can Open the Application 

 

 

 

Shown for the Customer and Employee to login the application  
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Conclusion & Recommendations: 
 

In this review paper I have benefited to create and design a systematic procedss of a mobile application for 
the Integrated Industrial City of Sandan. It has the advantage of facilitating the communication process between 
employees and customers for the benefit of both parties. Which the application provides the city with a 3D format for 
employees, as it makes it easy for employees and customers to navigate the city as a whole and see its services. The 
application data used was collected through an interview with the chairperson of the media committee and to benefit 
from some external experiences. 
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ABSTRACT 
Vivid Medical Center is one of the leading medical centers in Al Batinah Governorate in the city of Saham, which 
provides world-class healthcare services along with disease prevention awareness measures. This medical centers is 
composed of serval administrative departments covering different health specialties. The existing network of the 
medical center do not provide network coverage, and network connectivity among all departments which lead to delay 
in processing of patient data. This paper is aimed to rebuild entire network for health center by deploying and 
implementing various network equipment’s including switches, routers and servers within different building to ensure 
that network coverage network connectivity, and low congestion without any disruption. In addition, this paper also 
look to enhance the network security by deploying encrypted communications to countermeasure both internal and 
external security threats that appears within certain operations.   
 

Introduction 
 
VIVID Medical Center is one of the leading medical center in Al-Batinah governorate in Saham city. It a healthcare 
vertical of vivid hospital LLC working to deliver excellent healthcare. It offers numerous specialties and super 
specialties to satisfy Oman citizens with the most advanced approach. It has advanced technology, comfortable place, 
quality equipment and friendly staff that distinguish it from other medial canter at same area. The main business of 
the medical center is to provide early perception and awareness over preventing disease through early diagnosis. In 
addition as any medical center, it has different departments. Here in VIVID Medical Center has 14 medical 
departments, which are Accident and Emergency, Nutrition and Dietetics, Cardiology, Pediatrics, Diagnostic Imaging, 
Cosmetic Care, Orthopedics, Pharmacy, Dental Care, Gynecology, ENT, Pain Management, Dermatologist and 
Ophthalmology. Where about five administrative departments are management, human resource, finance, marketing, 
security and reception (About Us, 2020).  
Accordingly, the total number of both medical and administrative departments are 20 departments. In fact, there is no 
branch for this medical center, due to it is a new medical center and it opened in September 2020. It consist of seven 
floors with ground floors so, in total eight floors that involve the 20 departments. About the employees, there only 13 
employees in administration departments where 28 doctors and 40 nurses. Therefore, the total number of employees 
is 81 employees. They have a local area network that it consist of only one router, two switches, one server and 10 
computers. The computes distributed only in administration departments. Where no commuters obtained to doctors. 
Therefore, they employ the normal security that supported by router. The type of network wired network. 

 
Literature Review 
 
Data networks and network availability are among the basics that must be present in any organization in order to carry 
out business, regardless of whether it is small or large. Everyone needs networks in order to complete business with 
applications and advantages that excuse them in maintaining the work of companies. This is in order to achieve the 
goals of the institutions in their field of work. With the increasing and accelerating development, networks have 
become one of the basics that must be built in an excellent manner, due to the importance of the work they perform in 
order to facilitate and achieve the goals of institutions to work efficiently and effectively in the completion of their 
work. Where the economy depends on the Internet. That is, it is linked to customers in their contact with institutions 
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without interruption. Therefore, this makes it important for networks to be 100% available. Because of the great 
importance of networks, companies and institutions have embraced the importance of establishing and building an 
integrated network between all their departments, whether inside or outside the company.  Accordingly, there are 
many steps that must be followed before embarking on building the network (SUOMALAINEN and VIRO, 2019). In 
fact, large institutions are the product of years of work, meaning that they did not appear by chance. It is the result of 
hard work. Accordingly, this indicates the compatibility of their choices in the interest of the institution in addressing 
business issues. There are several methods associated with organized planning when starting to build a network, as 
follows: (Introducing Network Design Concepts, 2020):  
 

• Stage 1. Ensure of objectives of the business and specialized necessities.  
• Stage 2. Elect and highlights the capacities that is needed to shows the problems recognized in pervious step.  
• Stage 3. Play out an organization status appraisal.  
• Stage 4. Generate an answer and site acknowledgment test plan.  
• Stage 5. Make plan of the project. 

 
After the organization necessities have been distinguished, the means of planning a decent organization are followed 
as the task execution pushes ahead. Organization clients mostly do not think as far as the multifaceted nature of the 
basic organization. They consider the organization an approach to get to the applications they need when they need 
them. Most organizations really have a couple of prerequisites for their network. Moreover, this project will meet the 
project objectives (Introducing Network Design Concepts, 2020). Security is an important aspect of all networks (Fang 
et al., 2010). 
Today associations are spread across the globe because of higher business exercises. The organization availability 
among the workplaces at various geographic areas has become a test for network experts. MPLS is a moderately more 
up to date WAN innovation giving preferences over different advances. Simultaneously, it is viable with existing 
innovations like ATM, FR, Ethernet, and SONET. In this venture, secure organization based MPLS is executed in a 
professional workplace. One local office of an association is associated with the focal site through MPLS based ISP's 
organization. Center and talked geography is actualized in this situation. The network among the destinations is set 
up and sending choices are made based on MPLS marks rather than IP addresses. Besides, it is additionally detectable 
in outcomes that MPLS need not bother with some other burrowing convention dissimilar to other customary 
association joins like VPNs. It makes burrows dependent on names. Concerning the security necessities, it conceals 
the client's organization from the ISP's organization, which is talked about in the outcomes area. Multi-Protocol Label 
Switching (MPLS) is a generally new WAN innovation that is pulling in systems administration experts around the 
world. Numerous ISPs have just sent it to their organization. However, some other ISPs are in the pipeline to convey 
it. In any case, it has grabbed the eye of experts not long after it was created in around 2000 (Ahmed, Abedin Butt and 
Siddiqui, 2016). 
The outline of this chapter is breaking down in to three main parts, which are similar work, that identify up to five 
applications that similar to project topic and application the second part is reviewing literature that include up to five 
other research papers that provide analysis of them. Also, supported with reason behind choosing theses literature 
review. The last part is the feasibility analysis that explaining meaning of each type of them and reflected in term of 
actual project. 
 

Methodology 
Alchaal, (2005) argued that expanded utilization of the worldwide Internet and IP-based applications have prepared 
for specialist co-ops to offer new arrange administrations to their clients. The media communications world reflects 
and typifies a crucial move in how specialist organizations work together without relying upon ISP center 
organizations that offer help arranged organizations that groups esteem added administrations on top of transport 
administrations. Additionally, as organization administrations become progressively perplexing and network-serious, 
clients need to tap the rethinking capability of specialist co-op administrations for cost investment funds. Accordingly, 
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to offer well-informed network administrations, specialist co-ops. It would tested to send their administrations by open 
organizations such as the Internet and elevated through changes in business client organizations. They presented a 
CE-based VPN approach, which offers diverse administration network administrations for the benefit of clients.  
 
This methodology moves the administration bother from the client's side to the VPN specialist organization. However, 
through utilizing this methodology specialist organization have just to think about dealing with clients' edge gadgets, 
which are the entryways to the clients' organizations. This methodology is a concentrated arrangement, where a 
solitary Management Operation Point (MOP) heavily influences everything, including VPN creation, organization, 
and enrollment of the board. This proposal centers around three key viewpoints: the executives, dynamism, and 
security. We likewise explore the utilization of our way to deal with offer gathering correspondence administrations 
(for example Multicast administration) and to oversee and make sure about web administrations, yet different fields 
of uses are conceivable, as the dynamic administration of firewalls or VoIP. Hernandez and Jimenez, (2018) shows 
the cycle of undertaking advancement named Design and approval of the Infrastructure Servers in the University 
Institution - ITSA, that demonstrating was created for a few significant organization administrations, for example, 
Mail, Active Directory, Web, database, DHCP and DNS. This undertaking builds up a progression of proposals 
dependent on the presentation of a few tests that means to help improve the exhibition of existing innovation 
foundation and the association of organization data.  The particular prerequisites were gathered to plan and build up 
an ideal answer for client control, the association of dynamic index, concentrated DHCP administration on servers, 
and approval excess of certain significant administrations network worker level. The current consistent geography of 
the dynamic registry was distinguished and diagrammed and a layout of the new wanted structure of the equivalent 
was made, containing subdomains for every site following the rules set up in the lifecycle of Cisco (PPDIOO) 
  

 
 

Figure 1: The topology utilized in the operation and other departments 
 

Alabady, (2009) plan and execution of an organization security model were introduced, utilizing switches and 
firewalls. Additionally, this paper was led the organization security shortcoming in switch and firewall network 
gadgets, the kind of dangers and reactions to those dangers, and the technique to forestall the assaults and programmers 
to get to the organization. Additionally, he gives an agenda to use in assessing whether an organization is clinging to 
best practices in organization security and information secrecy. The primary point of this exploration is to shield the 
organization from weaknesses, dangers, assaults, design weaknesses, and security strategy weaknesses.  
Kadry and Khaled, (2008) care about data frameworks security are which a portion of their data should be ensured 
against unapproved divulgence for legitimate and serious reasons; the entirety of the data they store and allude to 
should be secured against coincidental or conscious change and should be accessible in a convenient style. They 
should likewise build up and keep up the genuineness of the records they make, send, and get. Finally, if helpless 
security rehearses permit harm to our frameworks, they might be dependent upon criminal or common lawful 
procedures; if their carelessness permits outsiders to be hurt by means of our undermined frameworks, there might be 
considerably more extreme lawful issues. Another issue that is arising in web-based business is that acceptable security 
could finally viewed as a component of the market improvement methodology. Customers have communicated broad 
worries over protection and the wellbeing of their information; organizations with solid security can use their venture 
to build the pool of willing purchasers and to expand their piece of the overall industry. We presently do not require 
taking a gander at security absolutely as misfortune shirking: in the present commercial center, great security turns 
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into an upper hand that could contribute straightforwardly to income figures and the primary concern. Organizations 
today run crucial business benefits that need assurance from both outside and interior dangers. They proposed a safe 
plan and execution of an organization and framework utilizing a Windows climate. 

 
  

Figure 2: SurfControl Protection 
 
MPLS (Multi-Protocol Label Switching) is considered a recent technology. Prior to its presentation, Service suppliers 
bore the weight of offering types of assistance to clients utilizing technologies of VPN, Layer 2, and IP routing.  It 
was invited through everyone, is currently the accepted innovation utilized in big data centers, and services providers.  
It is an innovation utilized for directing organization bundles in an organization. The sending of bundles is done based 
on the marks present on the parcels following a fixed way named Label Switched Path (LSP) (Fathurrahmad and 
Yusuf, 2019). It has number of befits which are as follow: 

• Speed 
• Traffic Engineering (TE) 
• Better IP over ATM Integration 
• Overlapping Address Pools 
• Optimal Traffic Flow 
• Quality-of-Service (QoS) (Akinsipe et al., 2012). 

 
IP Routing utilizes sending and forwarding packets dependent on the objective IP address, lookups of routing are 
performed on each bounce and each switch may require full Internet directing data. Subsequently, It is done based on 
the IP address utilizing the mechanism of hop-by-hop (SHabaev and Matygov, 2020). 

 
Proposed Network Design and Implementation 
 
This section presents the logical network design of VIVID Medical Center. As mentioned earlier, there is 7 floors at 
that medical center. However, in logical design both ground and first floor will be illustrate due to remain floor are 
include only three or less of network device and computers. Give below is the logical design including first floor, 
ground floor and server side. 

 
Figure 3. Logical network Design 
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Figure 4. Ground Floor: 
 
In ground floor, there are two layer two switches. Both switches are have 48 ports due to there are 45 users in this 
floor and 10 printers as well. The end user device are connected in equal approach to layer tow switches to provide 
balance in bandwidth. The two-layer switches connected over redundant link to provide redundancy and fault 
tolerance. 

 

Figure 5. First floor: 
 

In first floor, there are two layer two switches. Both switches are have 48 ports due to there are 45 users in this floor 
and 10 printers as well. The end user device are connected in equal approach to layer tow switches to provide balance 
in bandwidth. The two-layer switches connected over redundant link to provide redundancy and fault tolerance. 

 

Figure 6. Servers Setup 
 

In server design, it has three main servers are AD (Active directory, Application and Printer and DHCP (Dynamic 
Host Configuration protocol and) servers.  All server are connected to two layer switches to provide load balance and 
fault tolerance. In addition, same to layer two switches that connected over redundant link to provide redundancy and 
fault tolerance. 
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Figure 7. Distribution and core layer 
 

In distribution layer design, it has two switches, which are consider layer three switches. The switches one is connected 
to end user devices that in ground floor and another layer three switches is connected to first floor devices. These 
switches connected to ASA firewall and then connected directly to router. The switches are connected to over cross 
cable but with firewall connected to straight cable. Following is the IP scheme used for connectivity.  

Subnet 
Name 

Needed 
Size 

Allocated 
Size Address Mask Decimal  Mask Assignable 

Range Broadcast 

First 
Floor 57 62 192.168.1.0 /26 255.255.255.192 192.168.1.1 - 

192.168.1.62 192.168.1.63 

Ground 
Floor 56 62 192.168.1.64 /26 255.255.255.192 192.168.1.65 - 

192.168.1.126 192.168.1.127 

Server 3 6 192.168.1.128 /29 255.255.255.248 
192.168.1.129 

- 
192.168.1.134 

192.168.1.135 

 
Result and Discussion 
 
This section presents the data collection and analysis approach used for this paper. Questionnaire and the 
interviews are used for the data collect information. Therefore, the interview will be analyzed by coding 
each question with a single keyword. Then collect all the answers and explain them based on the most 
closely related. The method of analysis will be descriptive and narrative. As for the questionnaire, it will 
be analyzed using the well-known Excel program. As all responses will be collected in a table. Then 
analyzed in the form of charts and explained based on the results of the charts. There were 30 employees 
from the medical center who replied about the questionnaire that done it online due to COVID-19 pandemic. 
Anyway, the result of the five close-ended questions is listed below with brief graph and explanation. 

 

Figure 6. Analysis of the questioner  
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The graph show that 63.3% of responders were female where only 36.7% were male. This means that most 
of the female were interested to participate in the survey. How satisfied are you with the current network 
of the medical center? 

 

Figure 7. Analysis of the questioner  
 

The graph show that 43.3% of responders not satisfied about the current network and 50% were addressed 
that they have good network where only 6.7% were showed that is in between. This means that most of the 
responders were not satisfied about the medical center network. Does the current network perform all the 
requirements in the field of work? 

 

Figure 8. Analysis of the questioner  
 

The graph show that 33.3% of responders not satisfied about the performance of current network and 50% 
were addressed that they have acceptable network where only 16.7% were showed that is in between. This 
means that most of the responders were not satisfied about performance of current network.  

 

Figure 9. Analysis of the questioner  
 

The graph show that 46.7% of responders faced difficulties to share information among current network 
and 40% were addressed that it is acceptable where only 10% were showed that is in between. This means 

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 7



   
 

Figure 10. Analysis of the questioner  
 

The graph show that 73.3% of responders not satisfied about the security of current network and 50% were 
addressed that they are not sure about it. This means that most of the responders were faced weak network 
security. 

Conclusion 
 

Proposed network solution is based on MPLS which enhances network connectivity and reduces network congestion 
along with data security, thus increase productivity of network operations and provides better end user user’s 
experience. Also, data carrying real time packets such as voice can be assigned to low delay routes across the network 
so that time dependent traffic can be transferred before its time to live (TTL) expired, to ensure guaranteed quality of 
services for real time traffic. In addition, the deployment of MPLS is considered as a part of virtual private network 
and thus can be considered a secure transport mode, and is secure against denial of service attacks.  
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Abstract 
A key problem that fresh SME investors might encounter, is a poor selection of a commercial business idea leading 
to wastage of the economic resources with failed trades. Several businessmen might move in into money-making 
ventures lacking assurance on whether the business venture has scope in the targeted domain or clients, and most 
of the times the reason behind this not developing an appropriate trade strategy or taking recommendations from 
stakeholders who have experience in the related field. New investors might review other businesses that are not 
applicable for them or take advices from not so trustworthy people.  This application will help the budding 
investors from the Sultanate of Oman, take a quantum leap in realizing their dreams. This application will not 
only assist companies or individuals to get consultation on their ideas or get support in the field of 
entrepreneurship, but will also give a platform to those individuals who have business ideas but require financial 
support for their materialization, as well as financiers who require intellectual sustenance and counsel prior to 
start-up of their projects. Through this application, individuals will discover the businesses who want to buy 
innovative and money-spinning ideas appropriate for them from the proprietors. This application will facilitate 
the buying and selling of ideas in an economical and sociable manner. One of the stakeholders is the owner of the 
idea, this will help people in increasing their income. The application is being developed for Android. It will be 
freely downloadable from Google Play Store. A questionnaire was circulated to approximately 50 people to get 
their opinion on the design and expectations of the application. The skill used to implement this work is Java for 
developing the front-end and Firebase to store database as backend.  

Keywords – Tijarat Al'Afkar, Mobile Application, Entrepreneurship, businessmen, idea, buy ideas, sell idea. 

Introduction 

For the prominent role that entrepreneurship offers in enriching the thought of businessmen and the remarkable 
contribution to raising the level of personal and national income, our effective contribution came in enriching this 
field and simplifying ways for people wishing to enter this field. As we worked on an application that works on 
Android systems, which means serving a large number of sections of community, particularly those people who 
have a clear interest in the arena of private enterprise. This application gives an opportunity to obtain guidance 
and advice and to take the necessary experiences in the field of entrepreneurship. On the other hand, it will also 
contribute to bringing together the owners of distinctive ideas with investors who want to invest their money in 
profitable ideas, and this is achieved by providing an opportunity to buy and sell ideas in the application. 

Methodology: 
The authors have utilized integrated examination methods for the work. The qualitative and quantitative methods 
both have been arrayed in the work to get statistics. The quantifiable technique was useful and implemented using 
online questionnaire. This technique is doomed to back the work objectives and analyse the problem.  The 
qualitative technique was used to conduct document reviews to get surplus info on the technology in related 
domains and identification of the research gaps in the existing applications of similar domain. 
 

Similar Work 
Mostaql application : Mostaql application constitutes a wide platform in the Arab world so that it works on the 
service of self-employment, the main task of this application is to work on linking both companies and 
businessmen with people called independents whose job is to help implement the ideas or projects that they want 
to implement, so that the application contributes in some way to Increase the income of these so-called freelancers. 
This application gives you free sharing of all kinds of ideas that you want to share, so that you can then receive 
offers about the ideas that you have shared. However, one of the distinguishing features of this platform is its 
ability to guarantee the rights of the user, whether in his capacity as the possessor of the idea. Also, Mostaql 
application acts as an intermediary between the two parties until the work is completely delivered. Therefore, 
there are common features between this application and the one I need to generate, in the presence of people who 
need to vend their commercial ideas, in return, there are financiers who want to capitalise in these ideas. 
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Monshaat application 
Monsha'at application is a platform through which the necessary advice is provided in a range of areas such as 
law, marketing and remote sales, carried out by people with expertise in these areas, as it targets the category of 
entrepreneurs as well as owners of small and medium enterprises, as this is done through two methods, either 
Visual, audio and written communication. This application achieves cognitive stability among the target group. 
 
Mentorship application 
The mentorship program is interested in facilitating the role of the mentor in delivering the necessary instructions 
with the expertise that it has to deliver to the recipient, who is the entrepreneur. As this application allows the 
sharing of experiences and ideas among the members participating in the platform. As what distinguishes this 
application is the imposition of a set of qualifications that qualify the person to become one of the guides approved 
in the application, the most important of these features are: The mentor has sufficient and comprehensive 
experience in the field of counselling, that he is a person ready to serve and help people, and he must be a person 
of integrity The complete relationship between him and the person who benefits, and he must be a cheerful and 
positive person at the same time. The application also has a feature that allows the exchange of important and 
necessary files between the person wanting to learn and the mentor, such as: CV or job description (Jacobs, L., 
2020). 
Where there is a common characteristic between this application and the application (Tijarat Al Afkar) in terms 
of the presence of a mentorship service in both applications. 
 
Literature review 
 
Entrepreneurship: Starting a Business 
Entrepreneurship is an important aspect of the economy because it helps to raise per capita revenue and the 
nationwide budget in general. The author of the essay reflects on entrepreneurship's reliance on the entrepreneur 
himself, as well as his knowledge of the job he does. The author then defines an entrepreneur as an ambitious 
individual who starts a business in order to produce new or enhanced goods for the labor market, as well as to 
satisfy the demands of the workforce marketplace, with the purpose of expanding his plan into new, larger, and 
improved marketplaces. To contribute to a meaningful and successful concept, the entrepreneur must be visionary. 
The writer then stresses that the commercial activity's goods should be new or improved, and all kinds should be 
among the labour market's criteria to raise demand for them and hence the business's growth. Any newly 
established company, on the other hand, necessitates a variety of factors, the most critical of which are: creativity, 
persistence in getting things done, decent design, and hard work, as well as extensive research and preparation. 
The author has proposed a series of tests that must be completed before beginning any project, the most significant 
of which are: evaluating a person's shortcomings and abilities, as well as the need to review personal aspirations 
in order to ascertain if the work to be produced is appropriate for an entrepreneur. Of necessity, the commercial 
strategy is necessary before beginning any plan because of its successful role in planning the progression of work 
and its aspirations of progress, so the author presents to the entrepreneur a sequence of queries that are vital before 
beginning his project execution, which are divided into five questions: First and foremost, what is a business's 
concept? Is it really possible? As the content of the concept and the availability of facilities required for its 
execution are very relevant, it is vital to decide the idea that would be worked on and to do an adequate review of 
it in order to determine whether it is feasible or not. The second question is, what is the entrepreneur's intended 
industry? This question is crucial for a variety of reasons, including the fact that having a strategic edge allows an 
entrepreneur to stay on top of important and profitable entrepreneurs without struggling. The fourth question is 
whether the entrepreneur wants to launch a new company or purchase one that already exists. This topic is also 
critical for the entrepreneur to understand whether he wants to start the project from the beginning or whether he 
just needs to rearrange the goals in the current project while developing new ideas for him. Third but not least, 
what is the structure of the organisation that will be implemented? It must decide if the company is small, medium, 
or big, and whether the purchases will be local or multinational. The author discussed the reasons for the decline, 
dissolution, or failure of certain companies in the final part of the report, which he narrowed down to five key 
reasons. First, as I agree with him, if the business idea is faulty or uncompetitive, it could contribute to the project's 
failure, especially if the defect is in the principle of the idea or the steps for its execution. The second explanation 
is budgetary issues, which may be one of the reasons for impeding the project's creation or progress if the business 
firm did not do the proper and acceptable deal with funding firms. It is important for the entrepreneur to have a 
good understanding of how much funding the project would need during the development process. The third 
explanation is that you don't have any managerial background. Since most prospective business owners lack 
expertise in business management, it is important for the founder to work and read thoroughly on how to manage 
a business before moving forward with the implementation process. When an entrepreneur gains managerial 
expertise, negotiation skills, and client retention skills, he or she would be more able to gain experience while 
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preventing losses. The fourth factor is ignoring the customer's hand. Every business's reliance on the side of 
receiving customers is critical, and we have seen a vast amount of businesses fail when they neglect this. We see 
a lot of businesses struggle because they don't pay attention to this part. The final explanation is that some business 
owners are struggling to cope with the company's growth and income. We've discovered that some business 
owners are failing to improve work and adjust to increased business and income. As a result of inadequate 
preparation and inability to finish the work, the client will be dissatisfied with the services given to him, and the 
project will eventually fail (SJ Skripak . 2016).  
 
Problem Statement  
Many investors and entrepreneurs may face problems or obstacles before they start any project, the most 
prominent of these problems is choosing the appropriate idea for the project, which may have several reasons for 
facing such a problem, as some may find that the ideas presented are consumed and not subject to development, 
so they search for other ideas that will ensure the validity. Work without stopping. Therefore, many businesses 
leaders' resort to using the ideas of ideas that were not previously presented to them by purchasing them from the 
owners of profitable ideas.Also, some new entrepreneurs may face the problem of staying on the competition 
ground due to their lack of experience in this field, so some of them may lose and fail in the projects that they put 
on the market. There is also another problem that people who have the ability to produce distinctive and new ideas 
may face, but who are not exploiting their abilities and potentials. The application (Tijarat Al afkar) will be the 
perfect solution for each of the problems that I raised earlier. Where he will enjoy a set of services that can bridge 
the failure or hinder the entrepreneurs. The problem of lack of suitable ideas can be addressed by offering a service 
in the application that offers a set of new and good ideas for purchase. The problem of lack of experience among 
entrepreneurs can be solved through the availability of mentoring service, which is represented in the presence of 
homeless people who guide new entrepreneurs and share their experiences in this field. As for the problem of 
unemployment among those who have ideas, the application will provide an opportunity to spread the ideas of 
these people and sell them, thus opening a door for their own income. 

 
Data analysis 
Data collection 

An appropriate definition of the concept of data analysis can be formulated. We were implementing a number of 
techniques that could be statistical or logical techniques, with the aim of providing a suitable description of the 
project scope with the data structure. Which can be expressed by doing graphs or explanatory tables and others to 
reach a better result (Hackr.io. 2020). 
 Therefore, the best way that I will work to implement in order to analyse the data I need is the questionnaire 
technique, which is formed in a number of questions related to the field of entrepreneurship, where the form of 
this analysis will be in the form of a graph, in order to explain the result or do a suitable analysis for it. 
Questionnaire 

The questionnaire can be defined as a group of questions on a specific topic that are presented to a group of 
individuals with the purpose of diversifying and diversifying the ideas presented. The questionnaire questions 
constitute two types, the closed and open. This type of analysis has several advantages, the most important of 
which are: The ability to send it to multiple groups in any place. Questionnaire questions can be filled out in their 
spare time. 

 
 The Question is: 
1) Business success depends only on the quality of excellent ideas. 

 
 
 From the result obtained from the questionnaire paper that was published to a group of people interested 
in the field of idea generation and in particular, their opinion about whether they agree that a good idea 
has a clear dependence on the success of the work or not. We find that the majority support this opinion, 
while a few are against. While some opposed this idea, because they believed that there are other things 
more important. From the quality of the idea, such as if the entrepreneur gained the required experience, 
and so on. 

 
2) Do you support the idea of buying and selling business ideas from applications? 

Figure 1 Q1 Results 
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From the results, it becomes clear that the majority of votes support the idea of buying business ideas, of 
course the presence of a distinct and different idea, whether it was bought or thought out by the 
entrepreneur, will contribute significantly to entering the competition in the labor market, and the idea 
of using other individuals in order to produce an idea. 
 
 
 
 
 
 
 
 

 
 

3) An entrepreneurial mentor influences an entrepreneur's success in his business. 
 The question was about the extent of the influence that the mentor provides on the entrepreneur and his 
successes, and according to the votes, everyone praises the great influence that the mentor provides. As 
we know, every entrepreneur is in dire need of someone who helps him to understand the requirements of 
the work and go with him to support him in the event face impediment in one Work march stations. 
Therefore, the majority of them, his answer was between strongly agree and agree. 
                        

4) What are the most important things that contribute to entrepreneurship success? 
 

 
 

                                                        
 
 

 
 
 
 
 
 
It is evident through the results obtained on the importance of all the aforementioned options in the success of a 
business. Each of this options has a special and complementary role to the other, so we find that one of the reasons 
that greatly contribute to the openness of the entrepreneur's mind for successful investment in the labor market is 
the presence of a wave And Rashid brings him the experiences and the requirements needed to acquire them. The 
idea also has a special effect on the success of the work, as the new and distinctive idea has a role in the continuity 
of the work, as well as we do not forget the effectiveness of the employees, of course the work will not have any 
noticeable effect in the market if the staff is not effective and prominent in his work, as for the experience of the 
entrepreneur, it is a required and important feature It can be gained through taking appropriate courses and 
consulting experts in this field. 
 

5) What are the motives that oblige an entrepreneur to purchase commercial ideas? 
This question was open ended, intended to gain various ideas from the multiple minds that the question was asked 
to them, so the answers were convincing and at the same time multiple. Some believe that the reason behind 
buying business ideas is a material reason and should the ideas put forward in the labor market are distinctive and 
new. Of course, I agree with them one hundred percent, because one of the reasons for the success of ideas is the 
scarcity, quality, and distinction from other ideas, and thus they will become a source of money. As some others 
justified buying ideas to gain more time in the process of unthinking about a new idea or the lack of experience 
of the person invested in thinking a good idea, and I also agree with them on this point, some people are recent in 
this field, therefore they does not have the slightest experience or knowledge about Ideas that can compete with 
other ideas. 

 

 

 

Figure  3  Q2 Results Figure 2 Q3 Results 

 

Figure 5 Q4 Results Figure  4  Q5 Results 
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Illustrating the design 
 
Context Diagram 

This chart is concerned with showing the operations and boundaries of the system, by highlighting the flow of all 
operations that take place between the external entities and the system (Cs.uct.ac.za. 2021). Through the 
application to be created, there are four basic entities working to use the system, and they are: the developer, the 
mentor, the seller, and the entrepreneur. Each of these entities has different processes that they carry out across 
the system and in return the system interacts with them. 

 
Figure 6 Context Diagram 

Figure 7 Data Flow Diagram 

The most prominent characteristic of this scheme is its ability to highlight all what the system is doing in a simple 
way, to include all of the processes that have been analyzed in the system, the benefit of this scheme is to highlight the 
processes in the system in a high-level way, in addition to clarifying the relationships that link external entities to the 
system (example , W., 2021). As shown in the following diagram, it shows a group of figures that reflect a specific 
function or role. We find the circle shape that illustrates each of the operations carried out by the system, which consists 
of logging in, updating data, adding ideas, or buying ideas). As for the rectangle, it reflects the external entities that 
work to use the system, which are the entrepreneur, the seller, and the mentor. Also, this graphic includes storage files 
that act as a database for the operations that take place in the system, which are represented by the rectangle that is 
missing one side from it. 

Class Diagram 
This type of diagram serves to show a specific visualization of the systems that are directed to the entities. It is a 
fixed structure that describes the content of the system. It includes three components namely, classes, and their 
properties with operations with relationships between classes. 
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Figure 7 Class Diagram 

  
Use Case Diagram 
 
The UML use case diagram is a collection of actors interacting with the system. In the following drawing, we 
notice that there are five representatives, each interacting with the system to serve its needs. We find the actor (the 
entrepreneur) interacting with the system in order to access a set of services represented in searching for a mentor 
and buying an idea. The representative (seller) also interacts with the system in order to access the services related 
to it, which is adding or deleting an idea or communicating with the buyer of the ideas. And so with the rest of the 

cast.   
 
Sequence Diagram 
This diagram is called a sequence diagram, and its function is to depict the interaction that occurs between objects 
with the system, but in a sequential manner, as we find in the corresponding diagram the arrangement of events 
and their sequence if the user wants to sigin up to an application system (Tijarat Al afkar). 

Figure 8 Use Case Diagram 

Figure 9 Sequence Diagram 
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Observations 
Finally, entrepreneurship is a broad aspect of the Omani economy, so it is very important to work on enriching its 
reach and at the same time its success. Therefore, I hope that this application will be a point through which it 
contributes to completing the enrichment and increasing the components of entrepreneurship. With the analysis 
of the survey, it has been concluded that an application of this kind can be really helpful for the newcomers and 
will solve the problems on guidance that is needed at the time of initiating a new venture. This is really helpful 
and inline with the Sultanate of Oman’s initiative on the empowerment of the youth. The work is in its final stages 
of implementation and will be deployed as soon as the testing is over. 
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ABSTRACT: 
 
Small and medium enterprises in Oman are considered one of the vital sectors that play a prominent role in 
economic growth, through the mechanism of improving the country's economic indicators, to keep pace with 
technological development and address issues (unemployment, development and poverty). The initiative and 
innovation also play an effective role in economic growth and raising the efficiency of the institution, as the interest 
in SMEs is an ideal solution to address the problems facing the economy and development, represented by 
stagnation, inflation and high unemployment rates. The social importance of these institutions lies in creating a 
productive community of young people that trusts their capabilities and believes in self-employment. This article 
will discuss achieving technological innovation and enhancing creative capabilities in small and medium enterprises 
in Oman, knowledge of innovation and entrepreneurship factors, challenges and mitigation measures facing these 
enterprises, the role of leadership behavior of managers and their results in decision-making, assessing the 
relationship between knowledge management and decision support in developing strategies from In order to 
promote SMEs. Finally, make recommendations for best knowledge management practices that SMEs can use to 
solve employee problems with leaders. 
 
Key words: Knowledge, KMS, DSS, Innovative, Strategies, SMEs, Leadership Capabilities. 
 
Introduction: 
 
The most important element of the success of SMEs in the Sultanate of Oman is to change them to keep pace with 
developments and maintain competition and their ability to survive in the market in light of the technological 
revolution that the world is witnessing. The strategic objectives of the organization used to support decision-making 
to reach best practices, the availability and availability of information to all employees of the organization and 
external beneficiaries - depend on the maximum. Using the information available in the institution and on the 
individual experiences in the minds of its employees, which is the best investment for intellectual capital, in terms of 
converting it into a productive force that contributes to developing the performance of the individual and raising his 
capabilities and the level and efficiency of the institution. Small and medium enterprises in Oman are a vital sector 
that plays a prominent role in economic growth. The social importance of these institutions lies in creating a 
productive community of young people that trusts their capabilities and believes in self-employment. 
The Small and Medium Enterprises Development Authority (SMEs) was established, its terms of reference were 
defined and its organizational structure approved by Royal Decree No. 107/2020, based on the statistics of the 
institutions registered with the Authority, which amounted to 48,987 institutions until January 2021, while the total 
number of entrepreneurship card holders reached 16,067 establishments, and 22,964 verbatim by the end of 
December. (Haitham bin Tarik, 2020). The statistics of the lending portfolio of the Al Raffd Fund since its actual 
launch in 2014 until the end of 2020 amounted to 6,930 loans beginning in the operation of the Fund in all 
governorates of the Sultanate, including the various economic sectors according to the priorities of (Oman Vision 
2040) targeting non-oil sectors with 93% of Gross Domestic Product (GDP), as Muscat ranked first in the number of 
registered small and medium enterprises, which amounted to 16,332 by the end of December 2020. (al-Zayani, 
2019). 
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This dissertation will discuss the achievement of technological innovation and the enhancement of creative 
capabilities in SMEs in Oman, the knowledge of innovation and entrepreneurship factors, challenges and mitigation 
measures facing these institutions, the role of leadership behavior of managers and its results in decision-making, 
evaluation of the relationship between knowledge management and decision support in developing strategies In 
order to promote small and medium companies, explain the importance of these companies in supporting the 
national economy in light of the Corona pandemic, Finally, I will present recommendations for best practices. 
 
 

I. Research Problem: 
 
Small and medium enterprises play a prominent role in economic growth, through the mechanism of improving the 
country's economic indicators, to keep pace with technological development and address issues (unemployment, 
development, poverty). Initiative and innovation constitute an effective role in economic growth and raising the 
efficiency of the institution, where interest in small and medium enterprises becomes an ideal solution to address the 
problems facing the economy and development, such as recession, inflation and high unemployment rates, to create 
a productive society of young people that trusts their capabilities and believes in self-employment. However, these 
organizations cannot rely solely on the leadership behavior of their managers and their results in decision-making. 
Rather, identifying the innovation factors to know the effect of knowledge management on achieving technological 
innovation and enhancing leadership capabilities becomes necessary in terms of adding value to knowledge and 
allowing more innovation and creativity, and to overcome these challenges in Oman, modern strategies must be 
developed in order to develop these institutions to advance them, given the importance of These companies meet the 
requirements of work, enhance efficiency and support the national economy. 
 
Aims of the Study: 
 
This study aims to find an optimal solution to determine the effectiveness of a knowledge management system and 
decision support and to know the consequences of applying such system. Furthermore, determine the effect of 
knowledge management on achieving technological innovation and enhancing leadership and creativity capabilities. 
 

II. Literature Review: 
 
KM is a strategy aimed at obtaining an integrated systemic approach, when the organization applies it that allows it 
to optimally use the correct knowledge by the right people at the right time, in order to ensure that people are helped 
to share information for the purpose of improving organizational performance, and it also facilitates knowledge 
discovery and innovation. , It promotes the development of learning and understanding organization by integrating 
all sources of information, in addition to knowledge and enhancing individual and group experience. Knowledge 
management (KM) is considered as a process to enable the flow of knowledge by enhancing mutual understanding, 
learning and decision-making. (Girard, 2015). Knowledge management (KM) is also seen as a process of collecting 
knowledge capital for employees, managing and sharing it throughout the organization, as KM provides efficient 
and more effective business operations, by removing redundant processes, as KM is a priority for companies of all 
sizes - small, medium and large- In order to obtain the most important knowledge for the company and then 
distribute it. (Gunjal, 2019). 
 

A. KM System work with IoT: 
 

The way knowledge is managed within organizations works in the field of Internet of Things (IoT), in order to 
manage a new, innovative knowledge system with an open approach, as enhancing knowledge flows leads to the 
development of the internal capacity for knowledge management, which is necessary for the creativity of the 
institution. The knowledge management and open innovation system possesses the ability to manage knowledge and 
the ability to innovate, which facilitates the creation of open and collaborative ecosystems, and the exploitation of 
internal and external flows of knowledge, by developing the internal capacity of knowledge management, which 
would increase the capacity for innovation.  (GabrieleSantoro, 2018). The Internet of Things (IoT) and big data play 
a major role in the mechanism of corporate governance and make them amenable to digital transformation, and their 
outbreak led to the accumulation of a mass of unorganized knowledge, which can be considered as factors for re-
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engineering business processes, services and products, which clearly affect many Business aspects. (AndreaSestino, 
2020). 
 

B.  Important role of KM in TQM and CS: 
 

The important role of knowledge management (KM) in the relationship between TQM and corporate sustainability 
CS is recognized by investigating how knowledge management mediates the relationship between TQM and CS. 
That TQM has a large and positive influence on computer science, and knowledge management partly mediates the 
relationship between them. The results provide valuable insights into managing manufacturing and services and how 
they can ensure sustainability in SMEs through Total Quality Management and Quality Management. (JawadAbbas, 
2020). The figure below has shown the relationship between TQM and CS: 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. The relationship between TQM and CS, (JawadAbbas, 2020). 
 

C. The impact of KMS quality on the usage: 
 

The quality of a knowledge management system (KMS) has a significant impact on the continuity of users, as both 
the quality of the system and the quality of the information / knowledge can influence all factors that drive the 
continuity of the use of KMS - such as (perceived benefit, satisfaction, and trust). Moreover, the satisfaction has a 
great influence on the users' recommendation to use the key management system. Therefore, companies should 
improve KMS quality in order to motivate employees to use KMS consistently and recommend it to others. (Eko K. 
Budiardjo, 2017). 
 
Benefits and Features of the KM System: 
 
Knowledge is becoming an increasingly important organizational asset at the present time, and in the process many 
companies expect that implementing knowledge management systems (KMS) will enhance their organizational 
knowledge management activities well in them. Also, some companies view KMS as a strong source of competitive 
advantages. However, KMS implementation differs from traditional enterprise information systems, in that its 
implementation is difficult and risky, because these systems are not technically regulated and innovative, and 
therefore, great effort is required in order to identify the factors that affect the implementation of KMS in the 
business. 
The KMS is an information system that was specially developed in order to facilitate the processes of creating, 
storing, retrieving, transferring, and applying organizational knowledge, and this indicates that the main purpose of 
KMS is to take advantage of organizational knowledge management behaviors, although KMS has several varied 
forms, but There are three features that are the most prominent of KMS they are (Knowledge repositories, 
knowledge maps, and collaborative tools), (Wang and Wang, 2016). 
 
Decision Support System (DSS): 
 
The Decision Support System (DSS) is a treatment of DSS performance comments, in terms of response time, 
measuring mission motivation and DSS motives, tracking the use of DSS in order to obtain basic information for 
evaluating decision performance, through joint analysis. DSS is also used in the relationship between DSS 
motivation and decision performance. Moreover, DSS motivation is higher when there is a higher motivation for the 
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tasks, with more positive reactions to DSS performance, and with a faster DSS response time. (Siew H.Chan Q. S., 
2017). The motives of the Decision Support System (DSS) lie in the disposal of data and intelligence, to withdraw 
unprecedented and potential clarifications, and in order to control decisions that are under indecision. The expansion 
and integration of DSS with institutions or information and communication technology systems can reduce the 
achievement of expenditures at the lowest possible cost and time, in order to identify the urgent concerns to make 
decisions that are more appropriate to the complexities or constraints facing the system in the organization. In spite 
of this, the progress and integration of the decision support system (DSS) with the information and communication 
technology structures of the institution or organization, and the reduction of expected time and expenses would 
focus on the main issues related to drafting and understanding decisions more appropriately. (Fakeeh, 2015). 
 
Summary: Knowledge management, as we previously mentioned, is a strategy that aims to obtain an integrated, 
systematic approach in order to enhance efficiency and support the national economy. In turn, it promotes the 
development of organizational learning and understanding by integrating all sources of information, as it has been 
defined as a process to enable the flow of knowledge by promoting mutual understanding, learning and decision-
making. (Girard, 2015). In addition, it is a process to collect, manage and share knowledge capital for employees 
throughout the organization, as knowledge management is of great importance to SMEs in Oman, in order to obtain 
the most important knowledge for the company and then distribute it. 
 
Methods: 
 
Knowledge management has a relationship in improving institutional performance, through traditional measurement 
methods and modern measurement methods (balanced scorecard). Where traditional methods of measurement focus 
on finding the best way to reduce costs in terms of the use of capital and technology, with the aim of maximizing 
profits and achieving goals in general. As for modern measurement methods (Balanced Scorecard), several 
criticisms have been directed at performance measures, changing the manufacturing environment, and increasing 
competition between institutions. Most organizations have tended to use a new system for measuring performance, 
which is the balanced scorecard, as this card included special aspects such as: speed of delivery to the customer, the 
quality of applied processes, the effectiveness of developing new products, as well as financial metrics. The figure 
below illustrates knowledge management methods and their relationship to improving the institutional performance 
of SMEs; 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Figure 2. KM Methods for SMEs (Mondal, 2019) 
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Figure 2.  KM methods and their relationship to improving performance of SMEs, knowledge management methods 
and their relationship to improving the institutional performance for Small and Medium enterprises, As seen in 
figure 2(A), Percentage of SMEs get benefits from government, The government tender explains, where 47.54% of 
small and medium enterprises reported that they did not receive any tender from the government department, as the 
General Authority for Small and Medium Enterprises in Oman issues entrepreneurship cards to citizens in order to 
support and simplify government procedures. In spite of that, the percentages showed that 52.4% of small and 
medium-sized companies did not obtain an entrepreneurial card. And figure 2(B), shows the curve of organizations 
wanting to improve performance management, Traditional performance management affects 3-5% on performance, 
but daily performance management reaches 39% which affects performance and activity level.  
The figure 2(C) shows, small and medium-sized enterprises under the program of sponsorship and accounting trend, 
as the small and medium-sized companies under the program reached the highest levels compared to the production 
accounts of small and medium enterprises in the Sultanate of Oman, where the small and medium-sized companies 
under the program recorded their highest percentage in 2017 At a rate of 127 million Omani riyals, while the 
production accounts of small and medium enterprises recorded their lowest rate in 2015 at 3 million Omani riyals, 
and this shows that the government has paid more attention to small and medium enterprises in the recent period. 
And the figure 2 (D) shows, the number of SMEs in Oman in relation to the economic contribution in terms of value 
added (% of total) and the number of firms (% of total). Where 40 companies from the micro, small and medium 
companies had the merit of achieving an income estimated at 20% through the application of value-added to the 
GDP, while 90 large companies entered the proportion of 42% through the value-added to the gross domestic 
product as taxes to the government. Oman Vision 2040 contributes to the adjustment of the economic conditions of 
Oman through the application of taxes to pay the state's financial obligations to the World Central Bank. 
 
Any system contains several gaps, that the ecosystem to support SMEs in GCC has major gaps that discourage 
knowledge management and decision support in it, and in order to improve the system, adjustments must be made at 
the levels of the ecosystem in order to support small and medium-sized companies in Oman, as it requires a small 
number of these aspects to Relatively higher concentration. The Figure below illustrates the major gaps in the 
ecosystem to support SMEs. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Key Gaps in the SMEs Support Ecosystem (Williams, 2014). 
 

Through the above figure, which illustrates the main gaps in the ecosystem to support small and medium enterprises, 
and as we mentioned earlier in order to improve the system, some levels of the ecosystem must be modified to 
support these institutions, aspects of the entrepreneurship ecosystem may require a significant government focus by 
economic development agencies Entrepreneurship and small and medium enterprise development, with the aim of 
creating real value for sustainable economic development, not only in Oman, but also in the Arab Gulf and the 
world. By improving these levels and eliminating the gaps, the ecosystem will regain its vitality and support small 
and medium enterprises, thus eliminating unemployment and poverty and providing well-being for the people. 
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Results 
 
Knowledge management helps to spread knowledge to individuals or groups in ways that directly affect 
performance, in order to obtain the correct information for the right person at the right time to work in a correct 
manner. Providing knowledge stimulates the creativity of each employee to be creative in the best way. 
 
Various challenges faced by SMEs (percentage): 
 
There are many problems that small and medium enterprises SMEs suffer from, including the following: 

1) Lack of adequate and competent managerial skills and business administration. 
2) Finding clients. 
3) Competition. 
4) Obtaining financing. 
5) The high cost of financing. 
6) Cost of production, labor, or rent. 
7) Availability of skilled personnel or experienced managers. 

After research and investigation, the following results were obtained, as shown in Table 1 below, the various 
challenges that SMEs face (percentage); 
 

 Strongly 
Agree 

Agree Neutral Disagree Strongly 
disagree 

Total 

Lack of Knowledge 15.2 18.8 22.0 23.2 20.8 100.0 
Finding customer 11.2 13.2 18.0 27.2 30.4 100.0 

Competition 12.0 18.0 16.8 18.0 35.2 100.0 
Access to finance 27.2 16.4 18.0 19.2 19.2 100.0 

High cost of finance 23.6 24.4 20.0 19.6 12.4 100.0 
Labor cost or Rent 24.0 22.8 18.4 15.2 19.6 100.0 

Lack of skilled staff 40.0 12.8 13.6 16.4 17.2 100.0 
Lack of Regulations 

Administrative Burdens 
70.0 
71.2 

10.8 
8.8 

6.0 
8.0 

7.2 
7.2 

6.0 
4.8 

100.0 
100.0 
 

  Source: SMEs survey data 
 

  

            Table 1. Various challenges faced by SMEs (Mondal, 2019) 

While Table 1 summarizes the problems faced by small and medium-sized enterprises, as activities are crucial to the 
success of a business, and mismanagement always leads to results that do not succeed. This study found that the lack 
of managerial skills of the manager or leader has an important role in the success of the organization, as well as 
finding clients, the presence of the spirit of competition, the high cost of financing, the unavailability of employees 
and skilled managers, and other problems that are among the most important and most problems faced by small and 
medium companies in Oman. 
 
Discussion: 
 
Knowledge Management and Decision Support works to determine the effectiveness and knowledge of the results of 
implementing this system, by determining the impact of knowledge management in achieving technological 
innovation and enhancing leadership and creativity capabilities, By developing modern strategies for the success of 
SMEs in Oman. 
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Conclusion: 
 
The knowledge management and DSS in SMEs in Oman is one of the most important systems for using knowledge 
in a correct and timely manner. Also, one of the most important things that must be taken into account is the correct 
and logical support for managers ’decision, encouraging employees to be creative at work, creating a spirit of 
competition and not persecuting or belittling employees. The success of SMEs in Oman or in the world depends on 
the correct management of knowledge in the enterprise, because it is the only way for the success of the enterprise, 
and if it is not present, it leads to the collapse of the enterprise. In addition, today, SMEs play a major role in 
supporting the national economy through In-country value added to adjust the state budget and reduce 
unemployment and poverty in society. The rational government has given important and supportive policies to 
preserve these small and medium enterprises to survive and to ensure that they do not collapse in Oman. 
 
Limitations: 
 
In every research there are possible difficulties facing the researcher, and in this section some of the problems and 
difficulties that the researcher faced were clarified, as the first difficulty in collecting primary data was the month of 
Ramadan and the summer vacation, because at this time most of the employees and administrators are on vacation, 
so this is difficult to collect information. The survey will be distributed to 7 small and medium enterprises to fill the 
gap due to employee vacations and because of the reduction in the number of employees in government and private 
institutions due to the Corona pandemic (COVID-19). Secondly, the period of this dissertation coincided with the 
period of the official and religious holidays of the country (Eid al-Fitr and Eid al-Adha), which delays the researcher 
in completing the survey faster. For the analysis stage, the researcher will use SPSS Statistics is a software package 
used for interactive or combined statistical analysis, which will take the researcher to learn and deal with it a long 
time because he is the first time to use this software package and has not previously dealt with it. Finally, the 
interviews and some articles and newspapers are found in Arabic, which takes time to translate to English. 
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Introduction: 
 
The most important element of the success of SMEs in the Sultanate of Oman is to change them to keep pace with 
developments and maintain competition and their ability to survive in the market in light of the technological 
revolution that the world is witnessing. The strategic objectives of the organization used to support decision-making 
to reach best practices, the availability and availability of information to all employees of the organization and 
external beneficiaries - depend on the maximum. Using the information available in the institution and on the 
individual experiences in the minds of its employees, which is the best investment for intellectual capital, in terms of 
converting it into a productive force that contributes to developing the performance of the individual and raising his 
capabilities and the level and efficiency of the institution. Small and medium enterprises in Oman are a vital sector 
that plays a prominent role in economic growth. The social importance of these institutions lies in creating a 
productive community of young people that trusts their capabilities and believes in self-employment. 
The Small and Medium Enterprises Development Authority (SMEs) was established, its terms of reference were 
defined and its organizational structure approved by Royal Decree No. 107/2020, based on the statistics of the 
institutions registered with the Authority, which amounted to 48,987 institutions until January 2021, while the total 
number of entrepreneurship card holders reached 16,067 establishments, and 22,964 verbatim by the end of 
December. (Haitham bin Tarik, 2020). The statistics of the lending portfolio of the Al Raffd Fund since its actual 
launch in 2014 until the end of 2020 amounted to 6,930 loans beginning in the operation of the Fund in all 
governorates of the Sultanate, including the various economic sectors according to the priorities of (Oman Vision 
2040) targeting non-oil sectors with 93% of Gross Domestic Product (GDP), as Muscat ranked first in the number of 
registered small and medium enterprises, which amounted to 16,332 by the end of December 2020. (al-Zayani, 
2019). 
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This dissertation will discuss the achievement of technological innovation and the enhancement of creative 
capabilities in SMEs in Oman, the knowledge of innovation and entrepreneurship factors, challenges and mitigation 
measures facing these institutions, the role of leadership behavior of managers and its results in decision-making, 
evaluation of the relationship between knowledge management and decision support in developing strategies In 
order to promote small and medium companies, explain the importance of these companies in supporting the 
national economy in light of the Corona pandemic, Finally, I will present recommendations for best practices. 
 
 

I. Research Problem: 
 
Small and medium enterprises play a prominent role in economic growth, through the mechanism of improving the 
country's economic indicators, to keep pace with technological development and address issues (unemployment, 
development, poverty). Initiative and innovation constitute an effective role in economic growth and raising the 
efficiency of the institution, where interest in small and medium enterprises becomes an ideal solution to address the 
problems facing the economy and development, such as recession, inflation and high unemployment rates, to create 
a productive society of young people that trusts their capabilities and believes in self-employment. However, these 
organizations cannot rely solely on the leadership behavior of their managers and their results in decision-making. 
Rather, identifying the innovation factors to know the effect of knowledge management on achieving technological 
innovation and enhancing leadership capabilities becomes necessary in terms of adding value to knowledge and 
allowing more innovation and creativity, and to overcome these challenges in Oman, modern strategies must be 
developed in order to develop these institutions to advance them, given the importance of These companies meet the 
requirements of work, enhance efficiency and support the national economy. 
 
Aims of the Study: 
 
This study aims to find an optimal solution to determine the effectiveness of a knowledge management system and 
decision support and to know the consequences of applying such system. Furthermore, determine the effect of 
knowledge management on achieving technological innovation and enhancing leadership and creativity capabilities. 
 

II. Literature Review: 
 
KM is a strategy aimed at obtaining an integrated systemic approach, when the organization applies it that allows it 
to optimally use the correct knowledge by the right people at the right time, in order to ensure that people are helped 
to share information for the purpose of improving organizational performance, and it also facilitates knowledge 
discovery and innovation. , It promotes the development of learning and understanding organization by integrating 
all sources of information, in addition to knowledge and enhancing individual and group experience. Knowledge 
management (KM) is considered as a process to enable the flow of knowledge by enhancing mutual understanding, 
learning and decision-making. (Girard, 2015). Knowledge management (KM) is also seen as a process of collecting 
knowledge capital for employees, managing and sharing it throughout the organization, as KM provides efficient 
and more effective business operations, by removing redundant processes, as KM is a priority for companies of all 
sizes - small, medium and large- In order to obtain the most important knowledge for the company and then 
distribute it. (Gunjal, 2019). 
 

A. KM System work with IoT: 
 

The way knowledge is managed within organizations works in the field of Internet of Things (IoT), in order to 
manage a new, innovative knowledge system with an open approach, as enhancing knowledge flows leads to the 
development of the internal capacity for knowledge management, which is necessary for the creativity of the 
institution. The knowledge management and open innovation system possesses the ability to manage knowledge and 
the ability to innovate, which facilitates the creation of open and collaborative ecosystems, and the exploitation of 
internal and external flows of knowledge, by developing the internal capacity of knowledge management, which 
would increase the capacity for innovation.  (GabrieleSantoro, 2018). The Internet of Things (IoT) and big data play 
a major role in the mechanism of corporate governance and make them amenable to digital transformation, and their 
outbreak led to the accumulation of a mass of unorganized knowledge, which can be considered as factors for re-
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engineering business processes, services and products, which clearly affect many Business aspects. (AndreaSestino, 
2020). 
 

B.  Important role of KM in TQM and CS: 
 

The important role of knowledge management (KM) in the relationship between TQM and corporate sustainability 
CS is recognized by investigating how knowledge management mediates the relationship between TQM and CS. 
That TQM has a large and positive influence on computer science, and knowledge management partly mediates the 
relationship between them. The results provide valuable insights into managing manufacturing and services and how 
they can ensure sustainability in SMEs through Total Quality Management and Quality Management. (JawadAbbas, 
2020). The figure below has shown the relationship between TQM and CS: 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. The relationship between TQM and CS, (JawadAbbas, 2020). 
 

C. The impact of KMS quality on the usage: 
 

The quality of a knowledge management system (KMS) has a significant impact on the continuity of users, as both 
the quality of the system and the quality of the information / knowledge can influence all factors that drive the 
continuity of the use of KMS - such as (perceived benefit, satisfaction, and trust). Moreover, the satisfaction has a 
great influence on the users' recommendation to use the key management system. Therefore, companies should 
improve KMS quality in order to motivate employees to use KMS consistently and recommend it to others. (Eko K. 
Budiardjo, 2017). 
 
Benefits and Features of the KM System: 
 
Knowledge is becoming an increasingly important organizational asset at the present time, and in the process many 
companies expect that implementing knowledge management systems (KMS) will enhance their organizational 
knowledge management activities well in them. Also, some companies view KMS as a strong source of competitive 
advantages. However, KMS implementation differs from traditional enterprise information systems, in that its 
implementation is difficult and risky, because these systems are not technically regulated and innovative, and 
therefore, great effort is required in order to identify the factors that affect the implementation of KMS in the 
business. 
The KMS is an information system that was specially developed in order to facilitate the processes of creating, 
storing, retrieving, transferring, and applying organizational knowledge, and this indicates that the main purpose of 
KMS is to take advantage of organizational knowledge management behaviors, although KMS has several varied 
forms, but There are three features that are the most prominent of KMS they are (Knowledge repositories, 
knowledge maps, and collaborative tools), (Wang and Wang, 2016). 
 
Decision Support System (DSS): 
 
The Decision Support System (DSS) is a treatment of DSS performance comments, in terms of response time, 
measuring mission motivation and DSS motives, tracking the use of DSS in order to obtain basic information for 
evaluating decision performance, through joint analysis. DSS is also used in the relationship between DSS 
motivation and decision performance. Moreover, DSS motivation is higher when there is a higher motivation for the 
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tasks, with more positive reactions to DSS performance, and with a faster DSS response time. (Siew H.Chan Q. S., 
2017). The motives of the Decision Support System (DSS) lie in the disposal of data and intelligence, to withdraw 
unprecedented and potential clarifications, and in order to control decisions that are under indecision. The expansion 
and integration of DSS with institutions or information and communication technology systems can reduce the 
achievement of expenditures at the lowest possible cost and time, in order to identify the urgent concerns to make 
decisions that are more appropriate to the complexities or constraints facing the system in the organization. In spite 
of this, the progress and integration of the decision support system (DSS) with the information and communication 
technology structures of the institution or organization, and the reduction of expected time and expenses would 
focus on the main issues related to drafting and understanding decisions more appropriately. (Fakeeh, 2015). 
 
Summary: Knowledge management, as we previously mentioned, is a strategy that aims to obtain an integrated, 
systematic approach in order to enhance efficiency and support the national economy. In turn, it promotes the 
development of organizational learning and understanding by integrating all sources of information, as it has been 
defined as a process to enable the flow of knowledge by promoting mutual understanding, learning and decision-
making. (Girard, 2015). In addition, it is a process to collect, manage and share knowledge capital for employees 
throughout the organization, as knowledge management is of great importance to SMEs in Oman, in order to obtain 
the most important knowledge for the company and then distribute it. 
 
Methods: 
 
Knowledge management has a relationship in improving institutional performance, through traditional measurement 
methods and modern measurement methods (balanced scorecard). Where traditional methods of measurement focus 
on finding the best way to reduce costs in terms of the use of capital and technology, with the aim of maximizing 
profits and achieving goals in general. As for modern measurement methods (Balanced Scorecard), several 
criticisms have been directed at performance measures, changing the manufacturing environment, and increasing 
competition between institutions. Most organizations have tended to use a new system for measuring performance, 
which is the balanced scorecard, as this card included special aspects such as: speed of delivery to the customer, the 
quality of applied processes, the effectiveness of developing new products, as well as financial metrics. The figure 
below illustrates knowledge management methods and their relationship to improving the institutional performance 
of SMEs; 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Figure 2. KM Methods for SMEs (Mondal, 2019) 
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Figure 2.  KM methods and their relationship to improving performance of SMEs, knowledge management methods 
and their relationship to improving the institutional performance for Small and Medium enterprises, As seen in 
figure 2(A), Percentage of SMEs get benefits from government, The government tender explains, where 47.54% of 
small and medium enterprises reported that they did not receive any tender from the government department, as the 
General Authority for Small and Medium Enterprises in Oman issues entrepreneurship cards to citizens in order to 
support and simplify government procedures. In spite of that, the percentages showed that 52.4% of small and 
medium-sized companies did not obtain an entrepreneurial card. And figure 2(B), shows the curve of organizations 
wanting to improve performance management, Traditional performance management affects 3-5% on performance, 
but daily performance management reaches 39% which affects performance and activity level.  
The figure 2(C) shows, small and medium-sized enterprises under the program of sponsorship and accounting trend, 
as the small and medium-sized companies under the program reached the highest levels compared to the production 
accounts of small and medium enterprises in the Sultanate of Oman, where the small and medium-sized companies 
under the program recorded their highest percentage in 2017 At a rate of 127 million Omani riyals, while the 
production accounts of small and medium enterprises recorded their lowest rate in 2015 at 3 million Omani riyals, 
and this shows that the government has paid more attention to small and medium enterprises in the recent period. 
And the figure 2 (D) shows, the number of SMEs in Oman in relation to the economic contribution in terms of value 
added (% of total) and the number of firms (% of total). Where 40 companies from the micro, small and medium 
companies had the merit of achieving an income estimated at 20% through the application of value-added to the 
GDP, while 90 large companies entered the proportion of 42% through the value-added to the gross domestic 
product as taxes to the government. Oman Vision 2040 contributes to the adjustment of the economic conditions of 
Oman through the application of taxes to pay the state's financial obligations to the World Central Bank. 
 
Any system contains several gaps, that the ecosystem to support SMEs in GCC has major gaps that discourage 
knowledge management and decision support in it, and in order to improve the system, adjustments must be made at 
the levels of the ecosystem in order to support small and medium-sized companies in Oman, as it requires a small 
number of these aspects to Relatively higher concentration. The Figure below illustrates the major gaps in the 
ecosystem to support SMEs. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Key Gaps in the SMEs Support Ecosystem (Williams, 2014). 
 

Through the above figure, which illustrates the main gaps in the ecosystem to support small and medium enterprises, 
and as we mentioned earlier in order to improve the system, some levels of the ecosystem must be modified to 
support these institutions, aspects of the entrepreneurship ecosystem may require a significant government focus by 
economic development agencies Entrepreneurship and small and medium enterprise development, with the aim of 
creating real value for sustainable economic development, not only in Oman, but also in the Arab Gulf and the 
world. By improving these levels and eliminating the gaps, the ecosystem will regain its vitality and support small 
and medium enterprises, thus eliminating unemployment and poverty and providing well-being for the people. 
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Results 
 
Knowledge management helps to spread knowledge to individuals or groups in ways that directly affect 
performance, in order to obtain the correct information for the right person at the right time to work in a correct 
manner. Providing knowledge stimulates the creativity of each employee to be creative in the best way. 
 
Various challenges faced by SMEs (percentage): 
 
There are many problems that small and medium enterprises SMEs suffer from, including the following: 

1) Lack of adequate and competent managerial skills and business administration. 
2) Finding clients. 
3) Competition. 
4) Obtaining financing. 
5) The high cost of financing. 
6) Cost of production, labor, or rent. 
7) Availability of skilled personnel or experienced managers. 

After research and investigation, the following results were obtained, as shown in Table 1 below, the various 
challenges that SMEs face (percentage); 
 

 Strongly 
Agree 

Agree Neutral Disagree Strongly 
disagree 

Total 

Lack of Knowledge 15.2 18.8 22.0 23.2 20.8 100.0 
Finding customer 11.2 13.2 18.0 27.2 30.4 100.0 

Competition 12.0 18.0 16.8 18.0 35.2 100.0 
Access to finance 27.2 16.4 18.0 19.2 19.2 100.0 

High cost of finance 23.6 24.4 20.0 19.6 12.4 100.0 
Labor cost or Rent 24.0 22.8 18.4 15.2 19.6 100.0 

Lack of skilled staff 40.0 12.8 13.6 16.4 17.2 100.0 
Lack of Regulations 

Administrative Burdens 
70.0 
71.2 

10.8 
8.8 

6.0 
8.0 

7.2 
7.2 

6.0 
4.8 

100.0 
100.0 
 

  Source: SMEs survey data 
 

  

            Table 1. Various challenges faced by SMEs (Mondal, 2019) 

While Table 1 summarizes the problems faced by small and medium-sized enterprises, as activities are crucial to the 
success of a business, and mismanagement always leads to results that do not succeed. This study found that the lack 
of managerial skills of the manager or leader has an important role in the success of the organization, as well as 
finding clients, the presence of the spirit of competition, the high cost of financing, the unavailability of employees 
and skilled managers, and other problems that are among the most important and most problems faced by small and 
medium companies in Oman. 
 
Discussion: 
 
Knowledge Management and Decision Support works to determine the effectiveness and knowledge of the results of 
implementing this system, by determining the impact of knowledge management in achieving technological 
innovation and enhancing leadership and creativity capabilities, By developing modern strategies for the success of 
SMEs in Oman. 
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Conclusion: 
 
The knowledge management and DSS in SMEs in Oman is one of the most important systems for using knowledge 
in a correct and timely manner. Also, one of the most important things that must be taken into account is the correct 
and logical support for managers ’decision, encouraging employees to be creative at work, creating a spirit of 
competition and not persecuting or belittling employees. The success of SMEs in Oman or in the world depends on 
the correct management of knowledge in the enterprise, because it is the only way for the success of the enterprise, 
and if it is not present, it leads to the collapse of the enterprise. In addition, today, SMEs play a major role in 
supporting the national economy through In-country value added to adjust the state budget and reduce 
unemployment and poverty in society. The rational government has given important and supportive policies to 
preserve these small and medium enterprises to survive and to ensure that they do not collapse in Oman. 
 
Limitations: 
 
In every research there are possible difficulties facing the researcher, and in this section some of the problems and 
difficulties that the researcher faced were clarified, as the first difficulty in collecting primary data was the month of 
Ramadan and the summer vacation, because at this time most of the employees and administrators are on vacation, 
so this is difficult to collect information. The survey will be distributed to 7 small and medium enterprises to fill the 
gap due to employee vacations and because of the reduction in the number of employees in government and private 
institutions due to the Corona pandemic (COVID-19). Secondly, the period of this dissertation coincided with the 
period of the official and religious holidays of the country (Eid al-Fitr and Eid al-Adha), which delays the researcher 
in completing the survey faster. For the analysis stage, the researcher will use SPSS Statistics is a software package 
used for interactive or combined statistical analysis, which will take the researcher to learn and deal with it a long 
time because he is the first time to use this software package and has not previously dealt with it. Finally, the 
interviews and some articles and newspapers are found in Arabic, which takes time to translate to English. 
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Abstract: 

Nowadays, we are currently and completely living in an age 
where the use of internet has become the second nature of 
millions of people around the globe. With the continuous 
development and growth of the internet providing new 
services and applications to different users, many of them are 
also becoming more and more active in engaging with the 
internet and because of this they are more likely become 
vulnerable to different malicious threats and risks brought 
along by the Internet such malwares, viruses, cyber bullying, 
identity theft, unauthorized access, hacking and other 
malicious threats. Furthermore, these risks and attacks can 
greatly affect and threatened the safety and security of each 
users especially those that have limited knowledge and 
understanding about cyber space and are not aware of the 
threats that comes along with the Internet and the means on 
how to protect and secure themselves from these  risks.  This 
paper aims to provide essential information’s to all users, by 
conducting a program about cyber security awareness for all 
stakeholders of different age groups. Moreover, the aim is to 
deliver message to the community to be aware from potential 
risks that occur from cyber security.   

With the underlying consequences of having limited 
knowledge, understanding and relevant information 
regarding cyberspace or internet, this project study also will 
equip and empower as well as educate each users enough 
information and awareness through different cyber security 
awareness sessions and campaign mechanisms 

Keywords: Cyber threats, Cyber security, Awareness   

1. INTRODUCTION 

we are currently living in age where the use of internet has 
become the second nature to millions of people around the 
globe [11]. However, according to many experts [12], [13], 
[14] and [15], the internet has now been continuously 
threatened by different malicious threats and numerous risks 
such as hacking, phishing, cyber-crimes, viruses and many 
other malicious attacks. Core to unethical activities on the 
internet is the exploitation of sensitive and confidential or 

private information’s and violations of different policies or 
internet ethics. Thus, making the internet users at high risks 
of having their private information’s compromised, misused, 
destroyed and modified. 

[16] in his study found that many of the internet users lack 
awareness and knowledge and are ignorant of the need to 
protect their personal, sensitive and confidential 
information’s. Moreover, their online behaviors and 
insecurities make them an easy target for destruction, 
exploitation and violations. The lack of knowledge about 
cyber security awareness amongst the adults bring negative 
impacts on their roles in protecting children, their own selves 
and even their families and their loved ones.   

With the underlying consequences of lack of knowledge and 
relevant information’s about the internet, cyber-security  and 
awareness, it becomes an important fundamental issues faced 
by the most of the internet users. [17] found that promoting 
cyber-security awareness will greatly contribute to cyber 
security as a whole and can provide the users’ ability to 
recognize and protect themselves from any threats and risks 
that they encounter or may appear online. 

2. BACKGROUND AND RELATED WORK 

Cyber Security focuses mainly on protecting computers, 
networks, programs and information’s from unauthorized 
and unintended access, modification and destruction [18]. It 
is also commonly referred to as computer security that 
protects and secure different computer systems, from 
different hazards or unethical cyber space behaviors such 
theft, software and hardware damage or destruction and 
modification of information as well as the misdirection of 
services they provide [19].  Cyber security also allows every 
user or operator to control the physical access to the hardware 
as well as protect it against harmful factors brought by 
different network systems access, data and code injection and 
malpractice by both parties either intentional or accidental.  

Cyber security awareness is a form of conducting actions to 
protect and secure important and confidential information’s 
stored in a computer and accessible through the cyber by the 
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authorized person only [20]. It is an act of raising realization 
of all the potential risks that may evolve from the rapid 
growth of different forms of information as well as the 
increasing growth of threats that comes with it.  As data or 
information stored increases in value, threats from attackers 
also becomes highly unavoidable. These attackers increased 
and develops their capabilities to a new extent in order for 
them to create or design highly risk able and more attack 
methods that targets not only the cyber space itself but the 
lives of people as well.  Cyber security awareness aims to 
make everyone understand that they also are at high levels of 
vulnerability from different malicious attacks circulating in 
the cyber world and help them be fully aware of their 
susceptibility from the opportunities and challenges in 
today’s cyber space threats, changes in human risk behaviors 
and enhance a secured organizational group since there is a 
wide range and vast growth of development in information 
technology. 

“The ability to protect or defend the use of cyberspace from 
cyber-attacks” [1]. Cyber space is defined “A global domain 
within the information environment consisting of the 
interdependent network of information systems 
infrastructures including the Internet, telecommunications 
networks, computer systems, and embedded processors and 
controllers” [2]. Cyber security is the formal program that 
aims to train users of the different potential  threats and risks 
to an organizations information’s and the possible ways on 
how to avoid and prevent this threats and risks [3]. The study 
done [3] reflect on breaches  portrays the large number of 
social engineers that took the advantage of  exploiting 
humans. [4] in his book discusses the reinforcements of 
issues on security and collaborations between individuals and 
businesses as being a priority or important factors during the 
beginning of the twenty-first century.  He also discusses the 
about the fast and rapid growth of the Internet from  simple 
forms to larger forms that provides great impacts to the global 
world. [5] highlighted importance of educating people about 
cyber infrastructure since the world is now rapidly building 
this infrastructure. Aside from this, cyber ethics cyber 
security and cyber safety must be integrated within the 
educational process beginning at an early age to ensure the 
confidentiality, availability and integrity of information 
systems and protect them from different cyber security 
attacks. [6] point out that if implemented correctly, security 
awareness training becomes an important necessity to every 
organization. If the users are properly informed as  what to 
watch for, possible ways of prevention and remediation 
procedures , can alone be a measure to prevent a lot of 
potential problems such as threats that can affect the 
infrastructure and the organization as well. It is often that 
awareness is the only key to prevention and protection. [8] 
highlighted Cyber  situational  awareness by conducting a 
systematic review of literature. [8] in their study focused on 
the establishment of necessary infrastructure in small 
businesses who lack extensive ICT support and services. [9] 

has done an Empirical Study of Cyber Security Perceptions. 
Their study clearly suggests that prior to security education, 
the users definitely agree that it is a very important process 
especially to businesses and home users. From their findings, 
the general awareness of the importance of cyber security 
awareness or education is relatively high which is caused 
probably by the consequence of the combination of media 
efforts and personal experiences in malware infection, 
identity theft or system compromise. [10] has done an 
campaign on creating the cyber security for home user by 
adopting the methodology given in figure1. [10] also 
proposed an E-Awareness Model that can help in 
empowering the users through a better understanding about 
the different security risks, issues possible threats and how to 
prevent and avoid them from incurring further damages to 
both users and their system. 

3. METHODOLOGY ADOPTED  

This research project primarily focus on creating mass cyber 
security awareness among children, parents and teachers in 
Sultanate of Oman. The primary stakeholders and data 
source for this project are given in figure 2.  

 
Figure 2: data sources for analytics for understanding of 
cyber security awareness. 

The methodology adopted for this project is given in figure 
3 and it consists of four stages: 

• Phase1 – Determining  the requirements of stakeholders 
• Phase2 – Designing &developing the awareness program 
• Phase3 – Conducting the awareness program 
• Phase4 –Evaluating &revising 
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In the phase1 of this project the following tools have been 
used to capture the requirements of the stakeholders which 
is examining the present knowledge in the field of cyber 
security. The output of phase1 will help in developing the 
cyber security awareness material to be used in phase3 of 
this project.  
• Surveys 
• Questionaries’  
• Social media  
• Workshops    

Phase 2 In this phase of the project, different  contents that 
are needed to spread the awareness sessions are designed 
and developed. This includes trainings sessions, workshops, 
seminars,  camping’s and other contents such as games and 
videos.  These contents will also be used during the 
conduction of the phase 3 of the project. 

Phase 3Phase 3 is the actual conduction and implementation 
of the project study. Schools, organizations and societies will 
be identified to conduct the awareness sessions and spread 
the messages of cyber security awareness programs. From 
these phase, data are being gathered and collected for 
analyzation and result generation purposes.  

Phase4. This phase is the final phase of the project wherein 
the results generated from phase 3 are being analyzed 
thoroughly and findings are being published using statistical  
tools such as SPSS in order to arrive to a concrete conclusion 
and determine the benefits of the project study for future 
works.  

4. RESULTS & EVALUATION 
Three sets of questionnaires were distributed among the 
parents, students and employees, each receiving different 
types of questions but has only one topic which is cyber 
security awareness. After getting permission from Office of 
Educational Supervision to let the public be part of my study, 
the respondents completed the questionnaires.  
The three sets of questionnaires were completed by three 
different respondents and the results were being analyzed 
critically and were presented using a pie chart. The results are 
being studied well in order to determine in which area does 
these respondents need to be aware of in terms of cyber 
security awareness programs.  The findings are also analyzed 
and discussed according to the sets of questionnaires given. 
The sets of questionnaires include: 
1.For parents 
2.For employees 
3.For kids/schoolchildren 
Data Visualization has been  used in  analyzing the results in 
order to formulate the summary of the findings and since the 
results of the data gathering process has been presented using 
a graphical chart which is the pie chart. 

 
Pre-Survey Results 

 
Figure 4. graph showing the percentage of 
employees having ideas about cyber security. 

67%

33%

Yes  No

Q2: Have you any idea about cyber security?
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Figure 5. graph showing the results of question number 14 
answered by schoolchildren 
 

Figure 6. graph showing the result of question number 7 for 
parents. 

Post-Survey Results 

Figure 7. results derived during the post survey showing if 
the students can determine the difference between trusted and 
suspicious sites. 

 

 

figure 8. graph showing the results of post survey from 
students about cyber security 

Figure 9. graph showing if each students knows how to 
create strong password during the post survey 

5. CONCLUSION 

As the world faces a millennium of continuous technological 
advancements, enhancements and improvements, the people 
become more and more dependent on its end products such 
as the cyber space or the Internet. Users are now becoming 
more engage on its applications and the comforts and benefits 
it gives to them. 
Accessing the internet also means opening oneself to be a 
vulnerable and easy target of malicious attacks, threats and 
risks. Also new range of applications means new range of 
threats and risks arises. This study examined the effectiveness 
of  conducting cyber security awareness programs to the 
public including employees, school children and parents 
using different program tools such as brochures, workshops, 
trainings and posters. The results and findings of the study 
reveals that although there are different methods of ensuring 
cyber security, the lack or limited knowledge and full 
understanding about its concept as well as unawareness of 
users is a very big hindrance in the effectiveness of this 
methods. As a result, malicious attacks and threats make their 
way to easily break in on the users’ computers, systems, 

33%

67%

Q14. Do you share your personal photos 
and personal information in social media 

No Yes

33%
67%

Q7:Do you apply any rules of using internet 
for your children ?

Yes No

33%

67%

Q8 Do you know what cyber security is?

No Yes

33%

67%

Q5. Can you distinguish between suspicious 
and trusted sites

No Yes

33%
67%

Q13. do you know how to create strong 

password?
No Yes
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networks and devices causing damages and problems. this 
study will provide enough knowledge, better and clear 
understanding and full awareness about  cyber space and 
cyber security is to conduct cyber security awareness 
programs using different awareness tools such as workshops, 
trainings, posters brochures and campaigns. This is so 
because in a world of continuous technological 
advancements and improvements everybody can be a target 
of malicious attacks, threats and risks that comes along with 
it and lack of awareness and knowledge about cyber security 
makes it a challenge for every user. 
After a thorough analysis of the data gathered and the results 
gained, this project study highly recommends the inclusion of 
cyber security awareness programs in every aspect of life in 
order to be safe and protected from any malicious threats and 
risks that invades our cyberspace or technological devices. 
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Mobile Application for Cottage Industries Sales System 
 

 
ABSTRACT 
 
With the spread of COVID 19 pandemic, many jobs are lost and new others appeared. Cottage industry is an already 
existing business, which became very popular in the last year since it does not require high capital or rent expenses. 
These small investors face generally difficulties in marketing their products and use social media for this purpose. 
This project aims at helping the cottage industries in Oman to show their products and services for the customers 
and to collect their orders faster by a mobile application. It will also help them in communicating with their 
customers and viewing their feedback, opinion, and the rate of the business. A survey was shared with some 
customers and has demonstrated the important need for such project. In the light of the collected results, the design 
of the mobile application has been completed by drawing diagrams for the most important aspects of the project. 

 
Introduction 
 
Nowadays the world is facing a numerus changes in all aspects of life due to COVID-19 virus. One important 
impact of this virus on people is that they have started staying at home longer than ever, and lots of them has lost 
their jobs. Due to these circumstances, many people have started their own businesses from their houses which is 
also called (cottage industries) to be able to cover their life expenses in these special conditions. 

The capital of cottage industries is low to medium, and the owners of cottage industries prefer to spend their capital 
on the everyday costs and in operation cost rather than spending it on the marketing or on designing application or 
software for their businesses. 

The aim of the project 
The project aims to help the cottage industries in Oman to show their products and services for the customers and to 
collect their orders faster by a mobile application and to help them in communicating with their customers and 
viewing their feedback, opinion, and the rate of the business. 

Objectives 
 

 Provide an integrated solution for marketing, payment and delivery for cottage industries. 
 Save time and cost of order making. 
 Enhance the reliability of information provided with cottage products and their quality through a unified 

evaluation and customer review. 
 Enhance the customer satisfaction on cottage products by integrating intelligent content recommendation. 

 
Literature review 
Digital advertising is more reliable than those of traditional advertising methods. So, many businesses start putting 
more budget in digital ads on WhatsApp and Facebook. But these advertising methods require a lot of money and 
time. So, the project is related to advertising application for all type of business (Aizen 2010). This application 
provides businessman an opportunity to put advertisements and also provide a reliable and efficient ordering system. 
As, in COVID-19 cottage businesses need to advertise their projects this project will meet the requirements of the 
small to medium businesses. In this chapter a literature is given on the similar applications, a detailed literature 
review, feasibility analysis of the proposed method is done (Johnston 2013).  

Effective advertisement system can be very beneficial in boosting the sales of retailer by reminding consumers and 
recommend them to purchase additional products that are not originally on customer’ shopping lists. Existing 
advertisement systems are designed for identification and prediction of top selling items, also known as hot sellers, 
the customer’s behavior and sales data can be predicted using various machine learning techniques. An 
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advertisement system is proposed by  (Softky 2010), the framework identifies potential customers of unsought 
products customer’s behavior using boosting-SVM. The system also provide prediction for future shopping for 
customers. Promising solution is showed by system to target the related advertisement for unsought products. 

Another advertisement recommender system was proposed by (Johnston 2013)  . The system can provide customers 
the best seller also the system predicts the customer’s behavior and show the advertisement of their interest, two 
experimental studies are done in paper for developing the system. Naïve Bayes is used for predicting the customer’s 
behavior. First study focus on short and long browsing history period for training of model and the results shows 
that longer history period used for training model didn’t result in good prediction. In second experiment the web 
history is categorized for predicting user’s interest and the result shows that classifier’s results of classifier are more 
accurate if website categories are used instead of domain names.  

On the topic of online advertisement systems, a study is done by (Armano and Vargiu 2010) . A machine learning 
hybrid method is proposed. Author used SVM and decision tree for referring the multiple keywords for a website 
This will help user in developing the online campaign for advertisement. Another framework is proposed by (Dao et 
al. 2012).  The system provides targeted ads on other social networks. Our work is different from such previous 
research in that it focuses more on identifying potentially interested advertisement audiences by analyzing the 
similarities in their website access patterns in comparison to users who have previously visited the site before. 

Methodology 
 
RAD Model: is an incremental type of model and the abbreviation of RAD is rapid application development model. 
The RAD model is most commonly used for the mini or small projects. The functions and the components of RAD 
methodology are developing parallel which means equal functions and components has in RAD. According to 
different researches this model is also known as user friendly model because it provides a customer’s feedback, 
delivery and purchasing behavior quickly and easily. The RAD model has five phases in the development process 
which are business modelling, data modelling, process modelling, generation of applications and the last phase or 
stage is testing and turnover (Rizwan and Iqbal 2018). 

Design 

 
 

Figure 1. Use case diagram 
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In software development engineering, class diagram is part of UML and it is type of diagram having static structure 
which describe structure of system through showing classes of system with their attributes, methods and associations 
among the objects (Arora and Bhatia, 2018). 

In this system, there are three users: the buyer who can search for goods and purchase them, the seller who can 
market his/her products and sell them and finally the admin who manage the system and check the payment process. 
The seller can post the details on the products and publish different advertisements of his/her products on the 
application such as any seminar of business, any business campaign going to start or any products he wants. Buyer 
will login to view different advertisements of cottage industries. If he wants to purchase the product directly from 
the application, then he can directly purchase by ordering the product and the seller will confirm. 

 

Figure 2. ERD 
 
The ER Model or ERD is object oriented display of entities. That means in this diagram the objects or subjects are 
represented with their attributes to know which entity have what characteristics (Halimi et al., 2020). 

In this diagram, the entities of the system are identified and then their characteristics or attributes are identified and 
arranged in the form of class diagram. Entities included above are registration, login, payment, buyer, seller, update 
product, add product etc. 
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Figure 3. Activity diagram 
 
Normally activity diagram could be also refer as flowchart to show the flow of one activity to another activity 
(Arora and Bhatia, 2018). The activity would be said as actions of the application. Basically this diagram is draw to 
represent gynamic behavior of application. 

In this diagram, the operations or functions of the users both seller and buyer are represented in the form of diagram 
in the form of data that how user will register and then what happen next and next in the flow.  

 

Risk of my project 
• There are small chances that owners of cottage industries will move to other applications or launch their 

own applications. 
• These systems are mechanical that can be fail at any time for the mitigation the owner should have the 

backup plan or backup of all the data of system. 
• Sometimes it happens that person rely on backup and unfortunately it might be lost so for the mitigation the 

owner should check the backups recovery on frequent basis. 

Conclusion 
 
In conclusion, the project’s major aim is to contribute in the benefits of the cottage industries in Oman and to 
improve their marketing and sales activities by providing a mobile application using the iterative model. By giving 
cottage industries in Oman the integrated solution for their businesses they will be able to focus on the quality on 
their products and services. The application will help in increasing the sales and the profit of cottage industries in 
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Oman and therefore the contribution of these businesses in Oman GDP. It must increase the independence on the 
local products and services and improve the welfare of Omanis people. 
 
Limitations 
 
There is a time limit to submit the project, another limit is the ability to reach all owners of cottage industries in 
Oman. 
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The Growth and Challenges of Female 
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Years Onward
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The Omani government has shown great interest in how to achieve a sustainable work environment 

for female entrepreneurship due to the great influence of women and their high participation in 

increasing the level of economic income. The growth rate of female entrepreneurship has increased 

dramatically in a short period of time, which has stimulated the Omani government to make more 

opportunities and services provided in female entrepreneurship. The research aims to find out the 

rate of growth of female entrepreneurship during the past five years in addition to the difficulties 

and challenges that Omani woman faced in the labour market. On the other hand, the solutions 

found to minimize these challenges were taken with recommendations to further increase the rate 

of growth of female entrepreneurship. The data were collected by distributing an online survey 

questionnaire to 378 Omani businesswomen who are practicing their own business in different 

places in Oman. In addition, four interviews were scheduled with Omani women entrepreneurs 

with a multi-business approach to discuss their journeys towards entrepreneurship. The study used 

two research methods, the qualitative and quantitative analysis. Based on the analysis, many 

challenges were summarized that had direct impact on the lack of growth of female 

entrepreneurship in the past five years. The lack of funding for women's projects came first, 

followed by the lack of women's skills and experiences in the labour market. Moreover, the lack 

of advertising marketing and Omani society's perception of women working in the field of 

entrepreneurship were also among the challenges.  
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Introduction 

Entrepreneurship has demonstrated its effectiveness through growth in the economy of any 

country. Some countries have looked at entrepreneurship as an important strategy for raising the 

level of youth in the economic field. The area of interest has increased in analysing and 

understanding the most important obstacles that women faced during their entrepreneurial career. 

The main purpose of conducting this study is to know and evaluate the obstacles and barriers in 

the growth and prosperity of female entrepreneurship in the Sultanate of Oman from last five 

years onward. This paper seeks to know and clarify the challenges that women faced when 

starting the process of setting up their own business. It also explains how to strive to improve 

women's entrepreneurship in the country. This study will present the importance of knowing and 

identifying the obstacles and challenges faced by female entrepreneurship during their 

entrepreneurial journey; and to provide appropriate recommendations to increase its growth in 

entrepreneurship. 

Research Problem  

Although there are many different programs that help and embrace Omani women’s projects in 

the field of entrepreneurship, it still appears that the rate of growth in female entrepreneurship 

from last five years was relatively low. It would be good to know the interest of women in 

entrepreneurship and what are the difficulties and challenges that faced by female entrepreneurship 

in their entrepreneurship journey. These challenges are economic, social, and financial in nature. 

Challenges include obtaining financial for the business, the lack of experience and skills of the 

entrepreneurs, the difficulty of learning and making use of available local resources.  Media and 

promotional media can be very weak in terms of promotion or social challenges within the borders 

of Omani families or the eastern community and how the community views the entrepreneur 

women, in addition to finding appropriate solutions and developing them to minimize the 

challenges that reduce the rate of high growth of female entrepreneurship, Searching for ways to 
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improve and encourage female entrepreneurship and to provide appropriate recommendations 

towards female entrepreneurship will be covered as well in this study. The study will attempt as 

well to find out and research the growth rate of women entrepreneurship over the last five years. 

Aim and Objectives of the Study 

This study will provide full picture of knowing the growth of entrepreneurship in Oman by 

studying the challenges that have hindered the growth of female entrepreneurship during the last 

five years. It will also provide a comprehensive understanding of the positive and negative 

consequences of female entrepreneurship, as well as the type of solutions, assistance and support 

provided to women in the field  

Objectives of the Study 

The following are the objectives of the study:   

1. Evaluate the support system from the country to Omani women entrepreneurs.  

2. Investigate on the challenges that stand in the way of women's entrepreneurship. 

3. Find solutions to the challenges faced by women entrepreneurs and strive to reduce it. 

4. Provide recommendations for continuous growth of entrepreneurship in the country. 

Literature Review 

Entrepreneurship is a part of the economic and social development of many countries around the 

world if many ideas and concepts prove their importance in improving the economy in addition to 

the social and cultural benefits achieved through this field. The field of business is not limited to 

economic and social factors only but includes many other aspects that have a significant impact 

on entrepreneurship. Women's entrepreneurship is a much more important component of the 

economy in countries - especially developing countries - due to its ability to move the economic 

sphere and create new job opportunities for young people of both genders, women, and men. It is 
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also the dynamic advanced revolution in innovation and the continuous pursuit of female creativity 

through simple projects. In addition to the quality of the interdependent relationship between 

private businesses and the increase in economic growth in the country in terms of moving the 

wheel of business and establishing new projects and companies in the business market. This 

chapter will present the academic literature on entrepreneurship in general at the international level 

and in the Sultanate of Oman in particular. After that, the competence of female entrepreneurship 

in the Sultanate of Oman will be presented, what has been the rate of growth of female 

entrepreneurship during the past years, and what are the most important obstacles that have formed 

obstacles to the emergence of female entrepreneurship. 

Theoretical Framework 

 The growth of women's businesses in a short period depends on several factors that underlie the 

success of these businesses, which are the amount of government support that the Omani state 

provides for female entrepreneurship, with the need to educate society about the importance of 

encouraging women to choose the field of private business. In addition to developing the self-

confidence of Omani women and providing incentives to support the potential for innovation and 

creativity in the field of business. Cooperating with the competent authorities to reduce the 

obstacles that women face at work.  It goes without saying that the changes that have taken place 

in the global economy have brought about a significant change in the position of women in the 

business market. It has created many new opportunities and challenges, and increased demand for 

knowledge and development of capabilities and skills that must be preserved by practicing them 

in the ever-changing business market. From this perspective, women's capabilities and leadership 

style were invaluable. Expectations of global female entrepreneurship are intertwined with the idea 

of the principle of entrepreneurship as a kind of women's liberation from social constraints and the 

ability to make economic decisions (Bastian et al. Al, 2019). Despite this, in the early 1990s, the 

literature increased that focused on examining the minimal effects of prejudice and preferring 
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males over females in activities and areas of entrepreneurship. Describing the female side in 

critical and theoretical reviews as the losing side (Ahl and Marlowe 2019). In the global South, for 

example, there has been much interest in female entrepreneurship to obtain the constraints of 

emancipation and patriarchy (Banihani 2020). 

Definition of Entrepreneurship  

Entrepreneurship is one of the necessary areas that helps to apply innovation and creativity in ideas 

as it contributes to developing individual and managerial skills in the individual leadership strategy 

for business. The term entrepreneurship has evolved from its basic French origin, which mean the 

ability of the individual to assume responsibility (Burns, 2016). And when the theory of the 

meaning of entrepreneurship was developed, the focus was on the basic meaning of defining an 

entrepreneur. After the spread of the theories, researchers became curious to present studies and 

research on entrepreneurship. The studies are since entrepreneurship can be viewed and described 

as the independent economic function that focuses on profit and achieving economic growth and 

through which entrepreneurial methods can be predicted (Galloway et al., 2015). Entrepreneurship 

has been linked and recognized in terms of an entrepreneur’s background, example in terms of 

social and economic factors such as level of education, amount of experience, and family imitation 

in practicing the field of entrepreneurship. Entrepreneurship is one of the areas that support 

economic growth in developed and developing countries (Dickes.et.al, 2017). Entrepreneurship 

(Morris, 2016) is a necessary factor in the development of the country. Many of the large and 

medium-sized companies on which the economy of the countries depends is a list of companies 

and small enterprises that have challenged their owners the difficulties and problems they faced 

before establishing these enterprises.  
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Growth in Women Entrepreneurship from Global Perspective- From Last Five 

Years 

Studies have shown that women's participation in entrepreneurship makes a difference in the 

economy (Welch et al., 2016). During these current economic conditions, it is important not to 

waste capabilities and to think about how to exploit and benefit from them.  The two scholars (Lock 

and Lawton, 2016) discovered in their research on Kenya that female entrepreneurship faces far 

fewer barriers when starting a business compared to previous years. This was evidence of the 

success of entrepreneurship on a large scale in the country. 

Growth in Women Entrepreneurship in the Sultanate of Oman from Last Five 

Years 

Female entrepreneurship in general is not the first time that have a new topic to be broached. It 

was presented in several studies and research in the past to achieve equality between men and 

women, which was not addressed in many developing and developed countries. Where there was 

widespread gender discrimination in the social and professional societies and in the business 

market. However, it was concluded and emphasized that to achieve economic sustainability, 

equality must first be achieved, and women empowered to experience entrepreneurship. Many 

countries have generally made clear the importance of women entrepreneurship in business and 

helping them in raising the level of economic development. The Omani government has sought to 

increase its economic participation in entrepreneurship (Naguib and Jamali ,2015). The 

government has a view of expanding the field of entrepreneurship to benefit from the local product. 

Here he makes the government think directly about developing the private sphere of 

entrepreneurship and small and medium enterprises. This sector includes specific strategies and 

factors. This illustrates the extent of the growth that has occurred in female entrepreneurship over 

the past years. 
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Best Practices in Achieving Sustainability from Female Entrepreneurship – 

Global and Local Perspectives. 

Entrepreneurship has an effective role in eradicating poverty because it is the better half of 

society (Venotheni, 2016). Before women owned their own businesses to avoid poverty and 

increase income levels in the twentieth century, female entrepreneurship was known by other 

concepts (Sathya and Vithyapriya, 2016). Pakistan is one of the countries dominated by a male-

dominated society, however, Pakistan ranks 37th for female participation in female 

entrepreneurship out of 46 economically emerging countries in Asia and ranks 165th globally out 

of 191 countries. Oman ranks 35th in the world. Among the 46 Asian countries, there is a high 

growth rate of female entrepreneurship. During the past years, women have excelled by breaking 

social and cultural barriers and engaging in various types of private businesses that have shown 

through these entrepreneurial actions the extent of their entrepreneurial ability and intelligence.  

Obstacles and Challenges Facing Women Entrepreneurship - Global and Local 

Perspectives 

Due to changing conditions over the past five years, (Matharu et al., 2016). Many people have 

come to acknowledge the importance of women in the field of entrepreneurship, although there 

are some exceptions made by some people. Female entrepreneurship, like any other field, faces 

several growth challenges. This may be due to many reasons that can be summarized to a few 

women possessing sufficient skills and abilities to practice entrepreneurship, in addition to the 

lack of education and experience.  Sometimes it may also be due to government complications in 

completing transactions, or because of the fees imposed. These fees restricted the process of 

expanding private enterprises for women (Youngberg 2017). Despite the support provided by the 

Omani government to facilitate entrepreneurship, few women are aware of the facilities and 
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procedures required for this. The weakness of the social media and promotion could be one of 

the challenges as well. 

Strategies that Resolved the Challenges in Women Entrepreneurship-  

Global and Local Perspectives 

Achieving the required knowledge of Omani women related to entrepreneurship, universities and 

educational and technical institutions have sought to achieve it hand in hand to develop and refine 

the skills of Omani women in entrepreneurship and that work on the success of women in the field 

of business. Awareness in business (Ali and Muturaman, 2017). The Omani government has also 

contributed to increasing and raising the highest level of knowledge and familiarity with financial 

resources related to business operation and that facilitate their participation in the business market 

(Muhammad et al., 2016) also continued support from the Omani society for women to take 

advantage of financial resources to participate in the entrepreneurial activity (Taqi, 2016). It also 

raised the level of financial funding for projects and eased restrictions and fees imposed on women 

entrepreneurs.  

Research Methodology 

The research methodology includes an accurate description of the study, the plan used in it, and 

how it is designed and implemented to support and solve the problem of the proposed study. The 

methodology contains basic information about the study, the study community, the tools used in 

data collection, the types of methodologies, the method for selecting and taking samples, what 

are the limitations of the study and the methods of analyzing this information. 

Qualitative and Quantitative Research 

This study will include both quantitative and qualitative research methods: where (the quantitative 

research method   ) : will be used through the data that will be collected from the survey 
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questionnaire.  The survey questionnaire will be conducted and distributed through a program from 

the Internet - Survey Monkey, targeting only the women entrepreneurs in Oman.  There will be 

discussion as well on the challenges that women entrepreneurs faced at the beginning of the project 

and describes the most important reasons that helped their business succeed.  As for the  qualitative 

research method   ) : an interview will be conducted with Omani women entrepreneurs to take some 

of their experiences on female entrepreneurship in the Sultanate of Oman.   

Primary and Secondary Data 

The data will use two types of data, the primary data, and secondary data. Primary data is the 

original basic information that can be obtained from documented sources; and it has the advantage 

of quick and direct analysis, as it does not need to be sure of the data and information obtained. 

This data can be obtained from discussions, questionnaires, and interviews as well. This data will 

be deduced from the survey questionnaires that will be distributed to Omani women entrepreneurs, 

to arrive at the basic of the problem of this study. 

Where secondary data will include data to be collected from studies, research, and opinion polls 

that were concluded before other people conducted them and emerged with these results. This data 

will be collected from the Internet and books to use it to reach a fair amount of information that is 

interested in this study and to show some of the desired goals. This data will be used to provide 

strong information on the subject in general. The electronic sources in electronic libraries will be 

the sources. This includes resources from Middle East College Library (electronic library), 

research and topics from ResearchGate and E-Book and journals from Science Direct. 

Data Analysis Process 

The data will be analyzed after collecting it from the questionnaires that were distributed to Omani 

women entrepreneurs. There will be interview with 4 Omani entrepreneur woman that will be 

helping to making comparisons of the information from last 5 years. The Interview will be 
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discussing the challenges facing of the female entrepreneurship field at the start of the project. 

What is the financial, promotional or media support that the government has provided in the field 

of growth of Omani entrepreneurship and the increase in encouragement for local production? It 

will be explained what the appropriate solutions are to solve these challenges, whether they are 

social or economic, and provides recommendations in a decisive framework. Then this information 

will be analyzed using SPSS program and graphic representation method. 

Qualitative Research, Presentation and Analysis  

Interviews 

The interviews conducted with a selected sample of 4 to 3 women entrepreneurs from several 

interests and projects in the field of entrepreneurship in the cosmetic field, the organizing field for 

conferences and training courses, the sports field, and those interested in increasing the growth of 

private women's business in Amman have been summarized, and one apologized due to special 

health conditions. 

Quantitative Data Presentation and Analysis  

Survey Questionnaire 

The aim of the research study was to measure the growth in women's businesses over the past five 

years, to explore the rate of government support available to women, and to investigate the 

challenges that hinder businesswomen in starting private enterprises, considering the provision of 

solutions to address women's business problems and take recommendations to work on Increase 

women's business growth. To obtain the reliable facts of the research study, the poll included the 

distribution of questionnaires to 378 Omani businesswomen in the Sultanate of Oman who have 

great experience and passion in the field of entrepreneurship and the job market in various fields 

of small enterprises, home projects and simple craft projects. 
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Conclusions  

Women entrepreneurship is a phenomenon and a commercial field that is not without challenges 

that may stand in the way of business as long as appropriate solutions are not found to achieve 

growth in business. This study focused on the amount of growth in female businesses during the 

past 5 years in all regions of the Sultanate of Oman. The analysis and verification of the 

obstacles and challenges that limit female entrepreneurship, which cantered on the challenges of 

training, education, society and culture, government, economic and financial support, all have a 

relationship to affecting women's private businesses. 

The lack of government support for businesses affects the imposition of difficult and long 

procedures that force women to always move between government agencies, mix and take a long 

period of time to clear the established transactions. The difficulty of providing financial support 

from the competent authorities occurs due to the many and difficult guarantees. The limited 

number of training courses and workshops, and the lack of knowledge of women about 

administrative and technical bodies, and incubators that are interested in emerging businesses. 

Recommendations 

The following recommendations were made considering the responses of the above-mentioned 

respondents: 

The interest in providing initial capital for private projects was the main subject and goal of more 

than one respondent, and thus it is possible to work to provide the amount required to establish the 

project while imposing and punishing those who delay payment and granting insolvent parties an 

appropriate time limit that guarantees the right of both the business owner and the competent 

financial authorities. Paying attention to women’s projects by appointing governmental 

supervisory bodies to supervise the assisting competent authorities that provide basic services to 

emerging women’s projects. Providing incubators that incubate women's private businesses in all 
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regions of the Sultanate, and which provide all administrative and technical services in areas where 

there are few female jobs. Establishing an integrated technical system in cooperation between 

government agencies and linking entities with each other to facilitate the process of government 

procedures followed in business. Developing women's capabilities in the field of business, 

overcoming governmental obstacles, and holding free training courses and workshops that are part 

of business content in various commercial fields. The amount of support provided by the Omani 

government to find appropriate solutions for business did not satisfy the businesswomen, and 

therefore the government should increase attention and intensify the investigation into appropriate 

solutions. Businesswomen support that sustainability can be achieved through women's business, 

and therefore attention must be paid to this area with the need to increase encouragement for 

private businesses. 

Future Researchers 

This study helps researchers and future entrepreneurs know how much growth has occurred in 

entrepreneurship in the Sultanate of Oman over the last five years; and what are the reasons that 

made this growth appear late. There will be some results expected from the study for future 

researchers: 

1- An evaluation of the government's support for Omani entrepreneurship. When the government 

supports them with training and skills enhancement, this will help expand their horizons of 

knowledge on how to introduce new resources into the labour market through which they can 

work and add modern resources that will contribute to growth. 

2- An investigation into the challenges facing women entrepreneurs to be avoided in the future by 

entrepreneurs and build expertise on these challenges. These obstacles will be summarized 

according to these categories as follows: lack of experience and skills in education and access to 
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entrepreneurship, and social barriers facing the family and society. Challenges may relate to how 

to provide seed capital and banking facilities on loans and loan guarantees. 
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Gaming as a Service for multiuser resource-demanding 

gaming environments with massive hardware requirement - 

A Reflection 

 

Abstract 
Cloud Computing, often referred to as on-demand computing, is a technology that provisions the computing resources 

promptly and seamlessly through a web interface based on the discrete requirements of individuals and enterprises. 

Cloud Computing has gained a lot of popularity in the past ten years although the concept of cloud computing is not 

new. Cloud Computing complimented with Virtualization technology yields enormous benefits for organizations 

ranging from significant cost benefits to minimal administration overhead, elimination of resource procurement, 

resource planning, and estimation, to name a few. Cloud Computing comes with basic service architectures such as 

Infrastructure as a Service (IaaS), Platform as a Service (PaaS), and Software as a Service (SaaS); however, many 

other service architectures have been proposed in the past that provide discrete and unique services to a specific group 

of people or organizations. This research study proposes a cloud service architecture that may comprehensively meet 

the requirements of gamers especially those playing games that required rich computing resources for normal 

functioning and hence deprive those users who may not have high-end hardware & software resources. This research 

study proposes a service architecture called Gaming as a Service (GaaS) for resource-demanding gaming applications.  

Introduction: 
Cloud computing refers to the technology by which computer resources (e.g. hardware, software, infrastructures, 

storage, etc.) can be shared over the internet. It uses a technology called Virtualisation, which builds layers of 

abstractions to allow the cost-effectiveness of the cloud (What is IaaS, 2012). Virtualization also supports resource 

scalability and segregates the software and hardware. Abstraction represents essential information to users and hides 

the technical details to reduce hardware complexity (Khillar, 2020). 

Today, multiple could architectures have been proposed (Bhat, Singh, & Singh, 2017) (Bhat, Kameshwari, & Singh, 

MathCloud: A Discrete Cloud Implementation to Enhance Learning Experience in Mathematics, 2020) (Bhat, Naidu, 

& Singh, 2019) (Bhat, Singh, & Mohsin, Cloud Implementation to Assist Teachers of English to Speakers of Other 

Languages in HEI’s in Sultanate of Oman, 2021). Apart from these service models that have been utilized for a variety 
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of different specific purposes, three significant cloud service models are Infrastructure as a Service (IaaS), Platform 

as a Service (PaaS), and Software as a Service (SaaS). IaaS provides virtualized infrastructure components over the 

internet i.e. hosted by the cloud provider. PaaS provides a platform for developers to develop their applications over 

the internet. SaaS provides users with usable software applications like MS. Word etc. 

Cloud computing has played a significant role in many areas, some of the areas that use and benefits from cloud 

computing are education, research, e-commerce, Internet of Things, Smart City establishment, enterprise networking, 

IT service, etc (Bhat A. , Role of Cloud Computing in higher education and implementation challenges in higher 

education establishments in Oman and India, 2018) (Bhat, Shuaibi, & Singh, Virtual private network as a service—A 

need for discrete cloud architecture, 2016). The gaming industry is currently providing a form of entertainment to over 

2 billion people across the globe. Types of games today include real-time simulations, match-based games, Massively 

Multiplayer Online (MMO) games, Player versus Environment (PvE), Player versus Player (PvP), etc., available in 

multiple genres such as action, strategy, e-sports, and so on. Nowadays, these games are run on different platforms 

such as consoles, PCs, mobile phones, etc.   

Taking the First-person Shooter (FPS) game ‘Battlefield V’ as an instance. The recommended system requirements 

for PC are – 64-bit Windows 10, AMD Ryzen 3 1300X or Intel Core i7 4790 processor, 12 GB RAM, 50 GB available 

memory, graphics card with at least 6 GB RAM (e.g. NVIDIA GeForce® GTX 1060 or AMD Radeon™ RX 580), 

and a DirectX 11.1 compatible video card. These requirements take the system cost above $650, and the game is 

updated every month or two with fixes, and new chapters every two to four months. 

In addition to the high costs of compatible devices, recent mobile phones and low-end PCs do not fulfil the minimum 

system requirements of these graphically demanding games. A solution to this problem is to provide these games to 

players as a cloud service – Gaming as a Service (GaaS). By providing gaming as a cloud service architecture, players 

can stream games on low-end devices in the form of pre-rendered videos. User input is taken from the player’s device 

(thin clients) and sent to the cloud gaming to be rendered, which is then sent as a video to the thin client.  

This research concentrates on providing graphically demanding games to gamers as a service through the cloud to 

allow streaming these games on low-end devices. Not only will this provide a form of entertainment to people without 

the requirement of huge investments in high-end hardware devices, allow developers to get a chance to maximize 

recurring revenue through methods like microtransactions, virtual currency, pay-to-play services, etc. The purpose of 

the article is to propose a cloud service architecture of GaaS. 

Related work 
Computing cloud architecture can be split into two parts: the frontend and the backend. The most basic cloud 

architecture consists of three layers, that have three main service architectures in them, as shown in Figure 1. These 

services aim to manage on-site resources required by the user and provide them virtually to save customer costs that 

would otherwise be spent on hardware and management. 
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In their Mastering Cloud Computing book, Buyya, Vecchiola, and Selvi state that any service provided in cloud 

computing should have an autonomic behaviour for its availability and performance, which allows it to change 

adaptively (Buyya, Vecchiola, & Selvi, 2013). 

 

Service architectures of cloud computing: 
Figure 2 shows the resources that are managed by the customer and the service provider at each of these layers. IaaS 

provides virtualized servers, storage, and networks to users who can use these to handle the applications, data, 

operating system, middleware, and runtimes (Shea, Lui, Ngai, & Cui, 2013). This service contains the least amount 

of abstraction and can be used for cases like backup solutions, setting and testing development environments, etc. 

Examples of such service providers include AWS, Microsoft Azure, Google Cloud Platform, etc. 

Figure 1- Basic Cloud Architecture 
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Service vendors of PaaS manage all on-site resources for their customers except for the actual application and data. It 

provides a platform for developers to develop, run, and manage applications without needing to build a complete 

infrastructure from scratch. 

SaaS aims to allow users to use finished applications through the internet without needing to worry about the technical 

details of the resources used for the development and maintenance of that application. All resources are managed by 

the service provider and the customer only has access to the software application. 

 

Use of services in cloud gaming 
These services are currently being used in cloud gaming to allow users to play games through the cloud without 

needing high-end hardware for rendering support. Players can interact with game scenes through thin clients. Their 

responses are captured and sent to the cloud server to change and render these game scenes on devices that are hosted 

by the service providers. The newly rendered scenes are then sent to the thin client as compressed video frames that 

Figure 2 - Managed Service Resources 
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are decoded and played to the user. A general framework for a cloud gaming platform (CGS) is described, as seen in 

Figure 3 below (Shea, Lui, Ngai, & Cui, 2013).  

The thin client of the cloud architecture consists of a User Interaction module that is responsible for capturing any 

control movements that are performed by the user (Gupta & Dutta, 2015). These can include any interactions done 

using any input device such as the keyboard or mouse. The thin client also includes a Video Decoder module i.e. 

responsible for playing video frames streamed by the server in accordance with the user input. 

The cloud gaming platform uses a Thin Client Interaction module to convert messages sent by the client into game 

actions, that are then interpreted in the game world by the Game Logic module. The Game Logic module and rendered 

using the GPU Renderer module. The rendered scenes are then sent to the Video Encoder module that compresses the 

scenes and sends them to the thin client using the Video Streaming service. The thin client then decodes the video 

frames and plays them to the client. 

Using these concepts of cloud computing and cloud gaming, the architecture of Gaming as a Service is proposed in 

the next section of this article. 

Proposed Architecture 
Gaming can be provided as a cloud service to eliminate the requirement of high-end devices for streaming graphics-

intensive games. Figure 4 shows the proposed service layers that can be used to provide gaming as a service. This 

service extends from the SaaS layer and includes a Backend as a Service layer for managing the game backend. 

Figure 3 - General Framework of CGS 
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Figure 4 - Cloud Gaming Services 

  

• IaaS: Infrastructure as a Service provides a combination of cloud hosting platforms and services for 

managing the run-time environment and application data of the game. 

• PaaS: The Platform as a Service layer allows developers to develop and maintain games without needing to 

worry about the construction and management of the system infrastructure (i.e., handled at the IaaS layer) 

• BaaS: Backend as a service provides database management, hosting, user authentication, etc. for gaming as 

a service. This allows developers to focus on the client-side features of the game such as User Interface and 

Client-Side Logic. It also helps remove redundancy for common features used in games (these features are 

developed at the PaaS layer).  

• SaaS: Game developers use Software as a Service to host game tools (managed at the BaaS layer) that can 

be used by players in gameplay. These tools are generally licensed on a subscription basis. Not only does this 

layer allow hosting cost-effectively, but also accelerates the game management process (development, 

debugging, etc.). This allows the frequent release of game updates to keep players engaged. 

• GaaS: Gaming as a Service provides gamers with a game application where all backend game processing 

and rendering is managed by the service provider. These games are hosted on devices owned by service 

providers and streamed on client devices allowing them to stream games on a variety of devices. GaaS also 

allows developers to monetize their games to earn profit. 

 

The layers of services leading up to GaaS provide specified resources, as shown in Figure 5. 
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Figure 5 - Service Architecture for GaaS 

 

This service architecture can be used to develop games and connect them to cloud clients through the internet. 

Conclusion 
Cloud computing has been utilized in a variety of fields to yield benefits that could not be perceived in the recent past 

without the availability of this incredible technology. The benefits of cloud computing are enormous, and it has 

completely changed the perception of how computing services can be availed and provisioned. The advent of this 

technology has given birth to new concepts and innovations and at the same time has also led to certain alterations 

that may enhance the efficiency and yield in a much better manner from this incredible technology of cloud computing. 

This research is an effort to provide an alteration to the cloud service architecture so that improved services can be 

delivered to a specific group of users. This research architecture provides specialized services to the gamers keeping 

in view the specific hardware and software requirements of a variety of online games. This research provides an out-

an-out computing environment for gamers without the need for procuring high-end hardware or gaming & software 

application. The service architecture gaming as a service is expected to increase the access to resource-demanding 

games by 60-70 percent that otherwise were inaccessible to those users who were unable to afford the high-end 
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hardware and software. It is a mere effort and an idea to enhance the accessibility of gaming applications and also 

provides a good foundation for future research.  
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Abstract  
During the recent time of the COVID-19 pandemic, people are hesitant to go out to hypermarkets and malls. 
As per the guidelines issued by the government people should avoid going out especially the elderly or sick 
people. The aim of this research work is to design and develop an application for the weekly shopping and 
order delivery system. In this application, many merchandises will be displayed for the purchaser to shop and 
choose the appropriate product such as food, clothes, or shoes, and upon completion of the shopping the order 
will be confirmed, and the purchaser will pick an applicable delegate to deliver the order. The application 
will include three types of users: the purchaser, the delegate, and the admin. The purchaser is shopping in the 
application and the delegate can register on the application to work with the function of delivering orders and 
the official can include numerous merchandises in the application and see the list of delegates. Therefore, the 
online shopping and ordering application has been developed, to serve people to get a simple job, which is 
to work as a representative for delivery and also serve the customer in shopping online faster. This will help 
the people to do the shopping based on their specifications to the delegates and generate employment 
opportunities for the delegates to help them survive in this difficult economic scenario.  The application will 
be developed using Android Studio. The application can be deployed by any hypermarkets and in that case, 
it may also be customized for their needs.  
Keywords –Online orders, product deliveries, Express shopper, customers, orders, delegates  

Introduction 
Skills and techniques aids in making life stress-free for everybody since they need info or training. The 
existence of a smart mobile application can enable numerous procedures and also enable a shorter way out 
for processes that are normally difficult to operate. The mobile applications can be a huge success as they 
make life comfortable for both the users and the customers. They may either make complicated processes 
easier, or entertain the users or assist in doing difficult tasks. There are some applications like TM DONE 
can facilitate the customers in the shopping and thereafter the delivery process. 

This proposed work is meant to facilitate those who need to shop in urgency and want to delegate an 
individual for this purpose. This delegate will be responsible for shopping and delivering the goods and 
services at the doorstep. This will also help jobless people to earn some money and will also help people who 
have problems in going out and shopping especially during the pandemic times. People of all age groups will 
be benefitted using this application. 

The proposed application will be implemented in two parts. In the first part, the customer can initiate a 
request, order the products needed and then choose a representative to purchase and deliver. In the second 
part, there are people who choose to be the representatives, they can register and upload their details for 
authentication. 

This is probably a new idea, as generally the stores take the responsibility of delivering. This hampers with 
the normal operations in the stores, managing the sales and deliveries together becomes unmanageable at 
rush hours, this might lead to the delay in the deliveries of essential items. This representative will be a third 
party that will receive the order, buy on behalf of the customer and also ensure the delivery. 

The application will have different categories of stores listed, like for grocery, fruits, vegetable, medical 
supplies, health care products, cleaning products etc. This will help the representatives to get some earnings, 
especially at the time of pandemic, where many people are getting jobless. 
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 The application will have all the details on the process, and details needed for the different category of the 
users to register. This application motivates people interested in delivering orders and customers who need 
to shop quickly. 

Project Scope 

The scope of this task is to plan and develop a mobile app for express shopping. It also delivers stress-free 
and quicker options for shopping from end to end using the application and avoids killing time and toil by 
proposing individuals to work as representatives to accept and distribute orders. The application will 
comprise complete facts and info about shopping stores and representatives, and it will be put in storage in 
the database. The created database will stock the info for the client or the representative. The application will 
also permit all info to be protected in the database, and the administrator can update, insert, and delete the 
data. The application will comprise all shopping info such as the label of the order, a image of the order, and 
others, as well as info about the representative that the client will select to take delivery of and deliver theirs 
order. The express shopper is a mobile application for distributing orders, to oblige the Omani community 
assumed that info on stores and products to make the order and shop faster, as well as the data of the 
representative who will take delivery of the order. It also purposes to offer work opportunities to labor as an 
order distribution representative. 

Objectives 

1) Display the details of the stores as per the category selected, display the details of all the products selected 
according to the category specified by the user. 

2) Allow representatives to register in the application and receive orders. 

3) The customer selects the representative, orders and specifies the delivery date and time. 

Literature review 
“TM DONE1Application” This application is available in Oman. The application delivers at your doorstep. 
The goods or services can be chosen from restaurants or hypermarkets. The delivery date time and place can 
be specified. All the leading hypermarkets like Carrefour and Lulu ae listed there. The application does not 
allow the customer to choose the representative to deliver, the system will automatically assign the job to 
some representative. (TMDONE 2020). 

Android Studio 4.1 Development Essentials – Java Edition (Book). The book focusses on teaching the skills 
to develop applications in java for Android devices. It explains everything that needs to be learned for an 
application development, access to the database, application navigation, and data linking (2020 Neil Smyth). 

Project Management (Book). This book is by Adrienne Watt. The purpose of the book is to introduce the 
student to project management principles, tools and techniques, the finest methods to train and complete the 
work in the agreed time, and ways to initiate the work, strategy, scheme, examine and implement it. The 
author also explains about the shareholders and in what way to deal with them in the project, in what manner 
to trail info through the different stages of project management, and also just how to fund this project 
(Adrienne Watt 2020). 

MS Project 2010 (Website). This site covers general information about Microsoft Project 2010. It embraces 
a comprehensive description of the platform and its practice. MS project helps in consolidating the numerous 
jobs in the project and also to identify the interval of the project to be concluded (TechSoup Global 2020). 

“SHIEN Application”. This app is accessible on apple store and google play. The SHIEN app is an online 
style collection that delivers facilities to clienteles and concentrates profoundly on women’s fashion. It also 
deals with men's apparel, baby outfits, accoutrements, shoes, hand baggage, and other goods. The application 
encounters the requirements of clienteles of dissimilar ages and offers its goods at economical rates and its 
goods are distributed to all parts of the world. So, if you are eyeing for gorgeous and stylish clothes, then She 
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Figure 1 Questionnaire 

Figure 3 Q1 Figure 2 Q2 

is one of the finest online stores in the realm of apparels and fashions, and at affordable prices. However, 
there are some glitches in the application such as: the distribution price is occasionally very high, or it is not 
likely to exchange any part of garments or shoes because it will take a long time. (2009-20201SHEIN). 

Methodology  
For my project, I chose Dynamic System Development Method (DSDM). DSDM is a model that splits 
teamwork, systematizes all features of the system, and progresses appropriately and has a perfect project 
knowledge. There are numerous whys and wherefores for choosing this project methodology, such as: First, 
it is a model for working in the initial phase to outline the main primacies from the start of the project to its 
end. Second, it organizes time, price, and project distribution through time and cost. Third, it allows 
communication in all steps that will help in evolving the application. Fourth, it permits adding new structures 
between consecutive periods that will aid me to keep a watch at my app. 

Data Collection and Analysis 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

• 87.50% of the females are interested in using the app.  

• Only 20 % of the people prefer using representatives to shop for them. 
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Figure 4-Question 3 

 Figure 4-q9 

Figure 5 Q4 

Figure 6  Q5 Figure 7  Q6 

Figure 8  q8     Figure 9 q9 

 

 

 

 

 

• In the above1graph, It shows the number of people who want to buy the different category of 

items using this application. 

• In the above1graph, 52- 50% people sometimes face problems in online shopping. 37.50% 

people said they face some problems and 7.50% said they do not face any problem. 2.50% 

people were neutral. 

 

 

 

 

 

• Overall, 82.50% of clienteles consider there are competitors for the app. On the other hand, 

17.50% of clienteles think that there are no competitors. 

• Only 22.50% of them wanted to become representatives.  

 

 

 

 

 

 

• 30% of clienteles agree shopping online. And 7.50% strongly agree that shopping online is enhanced. 

And 47.50% of clienteles disagree that shopping online is better. And 15% strongly disagree. 

• 40% clienteles devote two hours in online shopping, and 17.50% devote only one hour. 30% of clienteles 

devote 3 hours in online shopping and 12.50% of clienteles devote 4 hours or more. 
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Figure 11-Context diagram 

Figure 52-Use Case Diagram 

Design Diagrams 
After doing a lot of literature review and analysis the following design diagrams have been created for the 
proposed system for implementation of the idea. 

Block Diagram 

It is a drawing that is used to plan new systems and progress old systems. It is the series of functionality while 
using the application. 

 

 

Context diagram 

 

 

 

 

 

 

 

Use Case Diagram 

 

 

 

 

 

 

 

Figure 10-Block Diagram 
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ER Diagram 

They are relationships amongst the entities that are stored in the database.  The entity is the item, which is 
unique component of the data. ER diagrams are used to draw diagrams for database design. 

 

 

Conclusion  
The idea of the project is the implementation and development of a shopping application that the user can 
shop through by choosing the product he wants, and he can choose the time, day, and appropriate 
representative to deliver the order. The new idea in the project is that some people can register as delegates 
to deliver orders and get a job in the application, and it is the job of a delivery delegate. A person can register 
their personal data in the application to list in the program as a representative to distribute orders to 
households. Customers can also decide on the suitable representative when concluding the order. 
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Abstract 
 
Unhealthy eating habits pose a problem and are affecting the lives of adolescents in Oman. It is well-established that 
persuasive technology use has a long-term effect on behaviour. This paper is about the design and implementation of 
an augmented reality (AR) cooking game meant to promote healthy-eating habits to young people in Oman. The player 
is provided with a game experience while deciding on recipes and ingredients. The game is meant to be a mix of 
education and entertainment. Moreover, the application is mobile-based, and offers the player some relevant health 
information about the dishes with appropriate score upon finishing the game. The application has a 3D kitchen 
environment that is projected onto a surface when the camera detects the image target. The game consists of several 
menu screens with multiple game modes, designed using a variety of software including Unity, 3ds max, AR unity 
packages, and Vuforia. The findings show that video games have a strong impact on habits and everyday lives, and   
a large percentage of the target age group plays games daily. The findings also show that players value a stable game 
that has both fast and slow-paced elements and of view that the use of AR makes games more interesting. Testing was 
done with the client along with potential users, and the feedback suggests that the requirements and aims of the project 
were met. The final product demonstrates a fast-paced entertaining game can shift the player’s perspective depending 
on the education content of the game. 
 
Keywords: Augmented Reality, Gaming, Unity, Healthy lifestyle, AR in Healthcare 

1. Introduction (Background and Rationale) 
 
Everyone needs food to live. The eating habits of an individual can affect their life significantly as unhealthy eating 
behaviour contributes to the onset of health conditions and diseases. Over-eating can lead to obesity and diabetes. 
Developing food habits starts from a young age and is widely shaped by how parents treat food. Many families in 
Oman have become dependent on takeaways and fast food, and many children are getting use to eating it multiple 
times a week. Possible solutions to these problems would be to reduce the number of times a person buys fast food 
each month, and to integrate cooking into their lifestyle more often. It is a good time to teach the younger generations 
some simple meals that they can prepare themselves that may not even need any fire or sharp knives. A cooking game 
can teach them some simple recipes and present them in an appealing manner. 
 
The purpose of this paper is to raise the awareness of the younger generations to issues relating to unhealthy food 
consumption habits. The paper seeks to introduce an augmented reality cooking game with simple recipes targeting 
young people in Oman to promote healthy eating habits. The use of augmented reality technology simplifies the 
creation of 3D games with menus and effective user interface for a relaxing and appealing 3D game environment. 
 
Many free and open-source software tools are used to enhance learning experience in education sector as well as other 
areas of implementation. (NAİDU et al., 2017)(Mohammed et al., 2019)(Naidu, Al Balushi, et al., 2017) Open-source 
software gives freedom to customize as per user’s need and necessity. There are various emerging trends that is being 
implemented to enhance the learning experience, such as learning analytics, machine learning, cloud concepts and 
implementation of various HTML5 based tools, which are supported in conventional browser and doesn’t require 
additional setup in usage. (Sharma & Naidu, 2020)(Naidu, Singh, et al., 2017) (Naidu, Singh, et al., 2020) Apart from 
these, it is most important to ensure the usability aspects of user interface of these applications which are meant for 
educational purposes. Jacob Neilson’s 10 heuristics are considered to be the broad rule of thumb to design and evaluate 
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the user interface, so that the user experience can be enhanced after evaluation at the very beginning level. (Al Mahdi 
et al., 2019)(Naidu, Srinivas, et al., 2020).  
 
The enrichment in the current technologies is continuously driving the necessity of development of learning experience 
especially when it comes to the public information or any information that falls under the category of awareness. 
Awareness of healthy lifestyle is one such enhancement. 
 

2. Supporting Literature 
A literature review was carried out including expert knowledge reports and the following could be deduced.  
 
2.1 Fast food consumption by adolescents in Muscat 
A study carried out in Muscat with the objective of identifying the factors influencing fast food consumption in 
subjects aged from 11 to 22, and whether the subjects were calorie conscious. After carrying out this study, it was 
discovered that income levels and behavioural factors did not have a significant effect on the rate of consumption of 
fast food. The only relevant factor is that people who were calorie conscious consumed less, and that the age of the 
subjects was indirectly proportional to their fast-food consumption (Al-Kharusi, et al. 2012). This showed that younger 
people are at a greater risk of the health issues that over-eating and regular consumption of fast food could cause. 
Therefore, raising awareness and making certain younger teens are educated about nutrition is a must. 
 
2.2 Study on Health-Promoting Mobile Applications 
 
In terms of persuasive technology and its use in health-promoting mobile applications, a survey was conducted to 
analyse different persuasive strategies and the effect of tailoring apps to the personalities of users on the success of 
the app (Kientz, et al. 2010). This showed that there could be improvements to the initial game idea, and it could be 
expanded to meet the needs of different people. If the game can be more customisable to people with different 
personalities, then it could achieve its goals on a wider scale. The focus should be placed on the user and user-centred 
design, and its importance when designing a mobile application. 
 
2.3 Culturally Relevant Guidelines for Encouraging Better Eating Habits 
 
The association of culture with unhealthy eating behaviour and how to use persuasive technology to encourage the 
opposite was also explored. The issue was analysed with cultural groups in mind and as a result, two approaches to 
the problem were proposed. One that could motivate most of the population and not demotivate any user, while the 
other was a more personalised approach that focused on a specific cultural group. This provides useful guidelines for 
the encouragement of healthy eating habits and identifies the approaches that are most useful when designing 
persuasive intervention applications. It also helped to show the difference between approaching the application with 
the users as individuals or as a collective and helped developers tailor applications, so they are suitable for all. 
Moreover, it encourages user-centred design in mobile applications (Orji, et al. 2014). 
 
2.4 Slow Casual Game for Long-term Dietary Behaviour Change 
 
With respect to slow-casual educational games, it was proposed that a simple game like Lunchtime that focuses on 
educating people about healthy eating while keeping a health goal in mind, could motivate people to make good 
decisions when eating outside their home. The principles used are fairly similar to those being considered in this 
research. Therefore, its results and feedback can help mitigate mistakes and make improvements faster. It also showed 
the need for gamification concepts that could result into fun applications that many people could enjoy (Orji, et al. 
2012). 
 
2.5 Design Flow for Enhancing Mobile Gaming Experiences 
 
Additionally, a review focused on the design of mobile augmented reality gaming experiences, specifically the design 
flow in user interaction was conducted. The benefits of augmented reality and how it transforms the experience into a 
three-dimensional field were expressed. It suggested that 3D cooking games should focus on strong interaction with 
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the cooking tasks and should have a carefully thought-out sequence that the player must complete. Looking at the 
game scenario, such games are very detailed and complicated in a sense of realistic cooking and this research intends 
to capture some of the more relevant features.  
 
The game would have a multiple phase development process for the purpose of this research, where the initial game 
will have a simple combination of ingredients for preparing dishes. The player would place the ingredients in a pot 
and after an animation plays, they would be presented with the outcome and some information. The focus will not be 
on the cooking process but more on the result (Koh 2010). In future research, the game will be enhanced with 
additional features such as allowing players to control heat through distance. These would benefit the game as it would 
have many layers of difficulty and interactions that could make the game more realistic or have a detailed cooking 
experience.  
 
3. Methods 
The chosen model for this research is the incremental model. This decision was reached after the in-depth analysis 
and comparisons carried out. It was discovered to be a suitable model that can facilitate a successful implementation 
and functional software development. It follows the iterative methodology where the development is done in 
increments and the previous stages can be revisited after the first pass. This model is suitable for the project as there 
are clearly separate requirements. The first increment could be the combination system, which would be more focused 
on 3D modelling and visual development. The second increment could be the cooking mini games where each dish 
could be a separate increment. It simplifies the combining of all these into the same program (different scenes) at the 
end to meet all the functional requirements. The mini games will use some of the same models chosen/developed for 
the combination mode. There are going to be various actions to be completed and ingredients to be chosen, and so it 
is more focused on programming than creating 3D assets. Using this model is time-consuming but it also benefit the 
project more than the other models. The time can be managed though to effectively avoid running low or behind 
schedule. 
 
The data collection method will be through online questionnaires, which were conducted in two stages. The first stage 
was before the start of development with potential users, the questions covered their expectations and their thoughts 
about the effectiveness of the project. The second stage was a questionnaire conducted where the subjects played the 
prototype of the application and were asked to share their thoughts and feedback about the actual application. Since 
this is also a client-based project, two interviews were conducted with the client; once before development for 
requirement gathering, and once after they tested the application for final feedback. 
 

4. Results 
The target audience of the game are younger people, and half the participants of the questionnaire are between 10 
to19. This includes the pre-teen and the teenager demographics. Around 40% are 20-24 which is college aged people. 
This is a result of asking people from MEC and other colleges as well as some younger people who are still in school. 
The majority of participants have played some kind of augmented reality game before. Only 8.7% have never played 
one before showing that it is a widely known technology. The overlap of the player-base of the similar applications 
identified before and the potential players of the AR game. The most played game is Zelda. 73.9% of the participants 
have played the game before and are already familiar with similar features so learning the game will be simple. 43.5% 
of the participants play mobile games every single day. These results are self-reported, and the options given are very 
general. This only gives a rough estimate for the activity levels. 4.3% of the people said they never play mobile games; 
this shows that the majority either occasionally play or play on a regular basis. 

The questionnaire included a self-reported test about the feelings of the participants regarding the effects of games on 
their habits. Since the aim of the project is to affect the habits in a positive way, the way people perceive the game is 
important. Approximately 70% voted yes, showing that the majority of players know that video games are affecting 
them. The users being made aware might have a significant impact on the success of the project. If they know the aim 
of the game is to change their mind about something, they might then be less likely to be open to that change. On the 
other hand, they might want to improve themselves and gain more knowledge about the topic after playing the game. 
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Over half of the participants said they are okay with both slow and fast paced games. The participants selected the 
most important features of a mobile app and the most important was stability with 73.9% deeming it very important. 
The least voted was the menu design with 34.8% only. Ease of use was the second most important, third was the lack 
of annoying ads, fourth was the art style. Participants suggested to not have micro transactions, to focus on the game 
content, have a plot/story in the game, and game optimisation. 

The questionnaire focused on the opinions of the participants when it comes to the use of AR in the app. Getting the 
feedback from the users shows if the use of this technology is worth it. Only 8.7% of the participants disagree about 
AR making the game better. 30.4% of the participants do not think the AR aspect affects the level of interest or 
challenge that the game has. The greater majority agrees or strongly agrees that AR will make the game better. This 
concludes that using AR in the game is a good decision. 

4.1: Resulting Design –Component Diagram 

 
Figure 1: Component Diagram 

 
The user starts the application and interacts with the interface. The splash screen for unity is the first screen shown, 
the splash screen for the game is the second screen shown. The menu UI is opened, and the user can select start 
playing, the application then opens the camera in order to detect the image target. The image target is stored in the 
database. The current image target is a hundred baisa note for testing purposes. The cooking mode starts which starts 
the timer and the score count, which are updated continuously. The orders depend on recipes from the database. 
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4.2: Final Design– Implementation on Mobile 

 
Figure 2: The menu as seen on the mobile device 

 
The menu design was shown to potential users and positive feedback was received. The colour scheme is bright and 
colourful to be appealing to younger ages. There are buttons to start playing, to read an explanation of how to play, 
to access settings to adjust volume, and the quit button to exit the application. The logo of the client and MEC were 
added. 
 

 
Figure 3: Game mode projected on testing target image 
 
Figure 3 shows the outcome of the design. The cooking game mode starts when the image target is detected after the 
user selects the play button. The user can move the chef character with the on-screen joystick. There is a timer that 
counts down until the end of the level, and different orders that pop up. The aim is to get a high score by completing 
orders, there is a logic system that calculates how much score an order is worth depending on the speed at which the 
user completed it in. 

 
 
Discussion 
 
After the testing stage the application needs to be assessed, look at the merits and whether is meets the standards and 
objects that were set in the planning and design stages. The success of the project could be measured by comparing 
the output to the objectives that it started with. The first objective was about creating an appealing 3D environment 
with a number of assets. The number that was stated was relatively high at 20 assets, the ones that are used in the 
application are closer to 10. There are the ingredients, appliances, player character, and the walls. Since this objective 
is mostly met it could be considered a pass. Most testers said the game was visually appealing and the colour scheme 
was good.  
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The second point was about the menu which needed to have at least two screens. The menu has the main screen, the 
help page, the levels sub menu, and the settings. This means this objective was met fully. The third objective was to 
have a cooking mode where ingredients can be combined into a dish. The orders appear at the top of the screen for the 
player to complete by getting the ingredients and cooking them together so that means this objective was also met. 
The last objective is that the app uses AR technology. 
 
Conclusion 
 
The project was developed in order to provide an AR mobile gaming experience while also encouraging users to adopt 
better food habits. The main way this was accomplished was by placing the player in an environment where they are 
responsible for creating dishes and go through a simplified version of cooking. The game met the requirements set out 
by the client and fulfilled the expectations of the potential users that participated in the questionnaire. 
 
The results of the testing show that there is interest in this type of mobile application and a market for it in Oman. The 
questionnaire also showed that there are many potential users who would want to play the game from a range of 
different ages.  
 
The project is an interactive game that shows the players that cooking by themselves is possible and that it is a useful 
skill they should pursue in their lives. The score and order system makes the players motivated to complete the levels 
and have purpose in continuing to play the game. The information presented in the game encourages the player to 
have balanced meals and improve their eating habits. 
 
The environment of the game was initially intended to be on a farmhouse, but the current environment looks like a 
kitchen in a restaurant. The style is suitable for young people and the gameplay proved to be enjoyable if not stressful 
because of the fast pace. The timer could be extended further to make the pace slower and make the players feel more 
accomplished after completing a level. 
 
This game has several areas it could be applied to other than promoting better food habits. It could help in time-
management and it could improve motor skills in younger children. In areas related to food, it could be applied as a 
tool to teach recipes to kids and a younger audience. It could also help teach young kids about safety in kitchens like 
fire safety and how to use certain equipment only when an adult is supervising. 
 
Limitations 
 
The project has some limitations. The game only has one level currently so there is not much variety, and the player 
might get bored easily. The quality of the interface and the design could be improved with more large-scale feedback 
after deployment. There are no ways to personalise the game so the players will all have the same experience even 
though some would prefer to play differently or to change the character for example.  
Limitations to testing included not being able to test all aspects while still in development as some AR features did 
not function with a webcam. It was also more difficult to conduct testing and communicate with the client due to 
circumstances, but online video calls and screen-sharing tools were utilised to overcome these issues. 
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Abstract 

 The tissues which are abnormal in the brain are known as brain tumor. The growth of tumor 

creates the more pressure in the function of the brain and cause headache, sickness and other 

problems. The early diagnosis is required for the brain tumor. In this study, a technique for brain 

tumor classification using framelet transform based energy features and K-Nearest Neighbor 

(KNN) classifier is presented.  The normal and abnormal Magnetic Resonance Images (MRI) brain 

images are fed into framelet transform and the features are decomposed into subband coefficients. 

These framelet based decomposed features are extracted by energy features. These extracted 

features are given as input for KNN classifier. Results show the better classification accuracy of 

MRI brain classification images using framelet transform based energy features and KNN 

classifier. 

Keywords: MRI brain images, Framelet Transform, Energy features, KNN classifier.          

1 Literature Survey: 

Brain tumor segmentation of Magnetic Resonance (MR) brain images using active contour 

model with random forest is discussed in [1].  The features of MR brain images are extracted by 

both local and contextual information from multimodal images for tissue segmentation by using 

modality specific random forests as the feature learning kernels. Different levels of the structural 

information are subsequently integrated into concatenated and connected random forests. Brain 

tumor classification using Extreme Learning Machine (ELM) and hybrid feature extraction method 

is discussed in [2]. Gastrointestinal Stromal Tumors (GIST) descriptor features and principal 

component analysis with normalized GIST a hybrid features are used to extract the MRI brain 

image features. ELM classifier is used for classification. 
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Diagnosis of brain tumor a sparse representation is discussed in [3]. The MRI brain image 

datasets are extracted by sparsely representing image patch set using dictionary training. The 

features are selected by iterative sparse representation-based feature selection. The segmentation 

is made by Convolutional Neural Network (CNN). The analytic Intrinsic Mode Function (IMF) 

representation is used for MRI brain classification using sample space density measure is discussed 

in [4]. The features are extracted by complete ensemble empirical mode decomposition with 

adaptive noise and Hilbert transformation technique. Then the IMF is used for classification. 

Brain tumor segmentation in analysis of brain and level sets is discussed in [5]. The three 

filters anisotropic diffusion, threshold and gradient are applied for noise removal. Brain symmetry 

is made   by bisection. Then the bounding box is detected. The slice of interest is selected for tumor 

segmentation. Fast bounding box algorithm is used for classification. A survey on identification 

of glioblastoma is discussed in [6] for multiforme and low-grade glioma brain tumor type. The 

input MRI brain image features are extracted by fuzzy c-means and Gray Level Co-occurrence 

Matrix (GLCM). The classification is made by naïve bayes classifier. 

Cascaded framework for brain tumor classification using CNN and Long Short Term 

Memory (LSTM) is discussed in [7]. MRI brain image features are extracted by CNN. 

Classification is made by LSTM. CNN based MRI brain images detection and classification is 

discussed in [8]. The input brain image features are extracted by GLCM and fast discrete curvelet 

transform. The classification is made by CNN. The MRI brain image is segmented by K-means 

clustering. 

Capsule networks for brain tumor classification based on MRI brain images is discussed in 

[9] for coarse tumor boundaries. The input brain images are decomposed by capsule networks and 

tumor boundaries are identified. CNN is used for classification. Brain tumor detection from MRI 

brain images using wavelet transform is discussed in [10]. MRI brain images are decomposed by 

discrete wavelet transform. The kernel based SVM classifier is used for classification. 

Segmentation and classification of brain tumor using Deep Belief Network (DBN) is 

discussed in [11]. The feature extraction is made by local directional pattern for extracting the 

texture features. DBN classifier is used for classification. Tumor detection in brain using region 

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 2



proposed CNN is discussed in [12]. MRI brain images are trained and decomposed by faster region 

proposed CNN. The region proposal network is used for the classification. 

An efficient methodology for abnormalities of brain detection using CNN deep learning 

network is discussed in [13]. The MRI brain images are decomposed by K-means algorithm to 

extract the features. The classification is deep learning network. Brain tumor detection using 

texture features in MR brain images is discussed in [14]. The GLCM features are used for feature 

extraction. Feed forward neural network is used for classification. Stationary wavelet transform, 

self organizing map and watershed algorithm is used for segmentation. 

2 Materials and Methods: 

 In this work, a technique for MRI brain tumor classification is discussed. Figure 1 

demonstrates the workflow of MRI brain classification system. This method consists of two steps 

they are feature extraction and classification. MRI brain image features are extracted by framelet 

transform based energy features and classification is made by KNN classifier. 

 

 

 

 

 

 

 

 

 

Figure 1 Workflow- MRI brain classification system 
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Framelet transform 

Energy features 
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2.1 Framelet Transform 

 Orthogonal and biorthogonal wavelets in image processing have select wavelet 

frames directly. It performs fine in time and wavelet frequency analysis. Redundancy is significant 

property in wavelet transform and it is generally used in data denoising and identification of object. 

The framelet transform is defined by, 

( )∑
∈

∈∀=><
δj

KHiiji 2
2 ,,  

where ( )KH 2⊂δ  is countable. δ  is a tight frame of ( )KH 2  

 This is equivalent to, 

( )∑
∈

∈∀><=
δj

KHijjii 2,,  

The basis of ( )KH 2  is a tight frame and also a redundant orthonormal system. The characteristics 

of the framelet transform are stability, completeness and redundancy. The redundancy lead to the 

robust and framelet coefficients obtained the low accuracy and is rebuild the high accuracy. The 

advantage of framelet transform is denoising and fault tolerance. The tight framelet transform has 

a greater design freedom. The framelet transform is defined by, 

{ }δδδδδ ,,...,, 21 R= , 

The celestial spectrum ( )pu  is decomposed into approximate components, 
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where K is the level of framelet transform, KB  is the approximate component at K level, ( )pE kr ,  

is the detailed component of rδ  at kth level. 
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2.2 Energy Based Framelet transform 

 The energy features are extracted by subband wavelet coefficients, and it is taken 

for classification. The gain of energy is good indication for spatial and frequency levels. The 

energy distribution is available for various texture patterns. The energy feature is defined by, 

( )∑∑
==

=
B

l

A

k
g lkCoeffSBAND

AB
E

11
,1

 

where CoeffSBAND denotes the sub-bands of higher and lower frequency components with the 

image A x B. The coordinates of subband are represented by (k,l). 

2.3 KNN Classifier: 

 KNN classifier stores all available instances and based on data measurement. In 

particular instance of time it identifies the nearest neighbor. Known neighbor identifies the 

unknown instance. The rule that present in KNN classifier is it identifies the K neighbor. K 

indicates the any number of neighboring pixels, such as K = 1, 2, 3, 4… n, where n referred as 

number of cases. The KNN classifier output is measured by Euclidian distance. 

Considering, ( )11 , lks =  and ( )22 , lkt =  are two points. The Euclidian distance between these 

two points is given as, 

( ) ( ) ( )2
21

2
21, llkklk −−=  

The MRI brain image classification based on framelet transform based energy features are 

classified by KNN classifier. 

3 Results and Discussion 

  A set of 50 MRI normal and affected images are selected from repository of 

molecular brain neoplasia database for the performance of the system. The image size is 256x256 

pixels.  
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Figure 2 Normal MRI brain images for brain tumor classification 

   
Figure 3 Abnormal MRI brain images for brain tumor classification 

 The system performance is measured by MRI brain images. Framelet transform is 

applied to set the subband coefficients and energy features are extracted and KNN classifier is 

used for classification. Table 1 shows the accuracy, sensitivity and specificity obtained at 1 to 4 

levels. 

Framlet transform 

Levels 

KNN Classifier 

Sensitivity (%) Specificity (%) Accuracy (%) 

1 68 72 70 

2 80 92 86 

3 84 100 92 

4 80 96 88 

  From Table 1, it is observed that the 3rd level of framelet transform based energy 

features produce higher accuracy of 93% and their sensitivity and specificity are 91% and 95%. 

Figure 4 shows the performance MRI brain image classification using framelet based energy 

features and KNN classifier. Figure 4 shows the graphical representation of the MRI brain image 

classification system. Figure 5 shows the ROC curve for framelet based energy features at four 

levels. 
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Figure 4 Graphical representation of the performance of framelet based energy features 

 

Figure 5 ROC curve for framelet transform based energy features for breast cancer image 

classification 
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4 Conclusion 

 An efficient method for brain image classification system using MRI brain images 

is discussed. The system uses framelet transform based energy features with KNN classifier. 

Framelet transform decomposed into subband coefficients and energy features are extracted. These 

extracted features are the input for the classification. KNN classifier is applied to classify the 

extract the features at four levels of framelet transform decomposition. Results show that the 3rd 

level produces better classification accuracy when compares to other levels. 
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Abstract 
 
Unhealthy eating habits pose a problem and are affecting the lives of adolescents in Oman. It is well-established that 
persuasive technology use has a long-term effect on behaviour. This paper is about the design and implementation of 
an augmented reality (AR) cooking game meant to promote healthy-eating habits to young people in Oman. The player 
is provided with a game experience while deciding on recipes and ingredients. The game is meant to be a mix of 
education and entertainment. Moreover, the application is mobile-based, and offers the player some relevant health 
information about the dishes with appropriate score upon finishing the game. The application has a 3D kitchen 
environment that is projected onto a surface when the camera detects the image target. The game consists of several 
menu screens with multiple game modes, designed using a variety of software including Unity, 3ds max, AR unity 
packages, and Vuforia. The findings show that video games have a strong impact on habits and everyday lives, and   
a large percentage of the target age group plays games daily. The findings also show that players value a stable game 
that has both fast and slow-paced elements and of view that the use of AR makes games more interesting. Testing was 
done with the client along with potential users, and the feedback suggests that the requirements and aims of the project 
were met. The final product demonstrates a fast-paced entertaining game can shift the player’s perspective depending 
on the education content of the game. 
 
Keywords: Augmented Reality, Gaming, Unity, Healthy lifestyle, AR in Healthcare 

1. Introduction (Background and Rationale) 
 
Everyone needs food to live. The eating habits of an individual can affect their life significantly as unhealthy eating 
behaviour contributes to the onset of health conditions and diseases. Over-eating can lead to obesity and diabetes. 
Developing food habits starts from a young age and is widely shaped by how parents treat food. Many families in 
Oman have become dependent on takeaways and fast food, and many children are getting use to eating it multiple 
times a week. Possible solutions to these problems would be to reduce the number of times a person buys fast food 
each month, and to integrate cooking into their lifestyle more often. It is a good time to teach the younger generations 
some simple meals that they can prepare themselves that may not even need any fire or sharp knives. A cooking game 
can teach them some simple recipes and present them in an appealing manner. 
 
The purpose of this paper is to raise the awareness of the younger generations to issues relating to unhealthy food 
consumption habits. The paper seeks to introduce an augmented reality cooking game with simple recipes targeting 
young people in Oman to promote healthy eating habits. The use of augmented reality technology simplifies the 
creation of 3D games with menus and effective user interface for a relaxing and appealing 3D game environment. 
 
Many free and open-source software tools are used to enhance learning experience in education sector as well as other 
areas of implementation. (NAİDU et al., 2017)(Mohammed et al., 2019)(Naidu, Al Balushi, et al., 2017) Open-source 
software gives freedom to customize as per user’s need and necessity. There are various emerging trends that is being 
implemented to enhance the learning experience, such as learning analytics, machine learning, cloud concepts and 
implementation of various HTML5 based tools, which are supported in conventional browser and doesn’t require 
additional setup in usage. (Sharma & Naidu, 2020)(Naidu, Singh, et al., 2017) (Naidu, Singh, et al., 2020) Apart from 
these, it is most important to ensure the usability aspects of user interface of these applications which are meant for 
educational purposes. Jacob Neilson’s 10 heuristics are considered to be the broad rule of thumb to design and evaluate 
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the user interface, so that the user experience can be enhanced after evaluation at the very beginning level. (Al Mahdi 
et al., 2019)(Naidu, Srinivas, et al., 2020).  
 
The enrichment in the current technologies is continuously driving the necessity of development of learning experience 
especially when it comes to the public information or any information that falls under the category of awareness. 
Awareness of healthy lifestyle is one such enhancement. 
 

2. Supporting Literature 
A literature review was carried out including expert knowledge reports and the following could be deduced.  
 
2.1 Fast food consumption by adolescents in Muscat 
A study carried out in Muscat with the objective of identifying the factors influencing fast food consumption in 
subjects aged from 11 to 22, and whether the subjects were calorie conscious. After carrying out this study, it was 
discovered that income levels and behavioural factors did not have a significant effect on the rate of consumption of 
fast food. The only relevant factor is that people who were calorie conscious consumed less, and that the age of the 
subjects was indirectly proportional to their fast-food consumption (Al-Kharusi, et al. 2012). This showed that younger 
people are at a greater risk of the health issues that over-eating and regular consumption of fast food could cause. 
Therefore, raising awareness and making certain younger teens are educated about nutrition is a must. 
 
2.2 Study on Health-Promoting Mobile Applications 
 
In terms of persuasive technology and its use in health-promoting mobile applications, a survey was conducted to 
analyse different persuasive strategies and the effect of tailoring apps to the personalities of users on the success of 
the app (Kientz, et al. 2010). This showed that there could be improvements to the initial game idea, and it could be 
expanded to meet the needs of different people. If the game can be more customisable to people with different 
personalities, then it could achieve its goals on a wider scale. The focus should be placed on the user and user-centred 
design, and its importance when designing a mobile application. 
 
2.3 Culturally Relevant Guidelines for Encouraging Better Eating Habits 
 
The association of culture with unhealthy eating behaviour and how to use persuasive technology to encourage the 
opposite was also explored. The issue was analysed with cultural groups in mind and as a result, two approaches to 
the problem were proposed. One that could motivate most of the population and not demotivate any user, while the 
other was a more personalised approach that focused on a specific cultural group. This provides useful guidelines for 
the encouragement of healthy eating habits and identifies the approaches that are most useful when designing 
persuasive intervention applications. It also helped to show the difference between approaching the application with 
the users as individuals or as a collective and helped developers tailor applications, so they are suitable for all. 
Moreover, it encourages user-centred design in mobile applications (Orji, et al. 2014). 
 
2.4 Slow Casual Game for Long-term Dietary Behaviour Change 
 
With respect to slow-casual educational games, it was proposed that a simple game like Lunchtime that focuses on 
educating people about healthy eating while keeping a health goal in mind, could motivate people to make good 
decisions when eating outside their home. The principles used are fairly similar to those being considered in this 
research. Therefore, its results and feedback can help mitigate mistakes and make improvements faster. It also showed 
the need for gamification concepts that could result into fun applications that many people could enjoy (Orji, et al. 
2012). 
 
2.5 Design Flow for Enhancing Mobile Gaming Experiences 
 
Additionally, a review focused on the design of mobile augmented reality gaming experiences, specifically the design 
flow in user interaction was conducted. The benefits of augmented reality and how it transforms the experience into a 
three-dimensional field were expressed. It suggested that 3D cooking games should focus on strong interaction with 
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the cooking tasks and should have a carefully thought-out sequence that the player must complete. Looking at the 
game scenario, such games are very detailed and complicated in a sense of realistic cooking and this research intends 
to capture some of the more relevant features.  
 
The game would have a multiple phase development process for the purpose of this research, where the initial game 
will have a simple combination of ingredients for preparing dishes. The player would place the ingredients in a pot 
and after an animation plays, they would be presented with the outcome and some information. The focus will not be 
on the cooking process but more on the result (Koh 2010). In future research, the game will be enhanced with 
additional features such as allowing players to control heat through distance. These would benefit the game as it would 
have many layers of difficulty and interactions that could make the game more realistic or have a detailed cooking 
experience.  
 
3. Methods 
The chosen model for this research is the incremental model. This decision was reached after the in-depth analysis 
and comparisons carried out. It was discovered to be a suitable model that can facilitate a successful implementation 
and functional software development. It follows the iterative methodology where the development is done in 
increments and the previous stages can be revisited after the first pass. This model is suitable for the project as there 
are clearly separate requirements. The first increment could be the combination system, which would be more focused 
on 3D modelling and visual development. The second increment could be the cooking mini games where each dish 
could be a separate increment. It simplifies the combining of all these into the same program (different scenes) at the 
end to meet all the functional requirements. The mini games will use some of the same models chosen/developed for 
the combination mode. There are going to be various actions to be completed and ingredients to be chosen, and so it 
is more focused on programming than creating 3D assets. Using this model is time-consuming but it also benefit the 
project more than the other models. The time can be managed though to effectively avoid running low or behind 
schedule. 
 
The data collection method will be through online questionnaires, which were conducted in two stages. The first stage 
was before the start of development with potential users, the questions covered their expectations and their thoughts 
about the effectiveness of the project. The second stage was a questionnaire conducted where the subjects played the 
prototype of the application and were asked to share their thoughts and feedback about the actual application. Since 
this is also a client-based project, two interviews were conducted with the client; once before development for 
requirement gathering, and once after they tested the application for final feedback. 
 

4. Results 
The target audience of the game are younger people, and half the participants of the questionnaire are between 10 
to19. This includes the pre-teen and the teenager demographics. Around 40% are 20-24 which is college aged people. 
This is a result of asking people from MEC and other colleges as well as some younger people who are still in school. 
The majority of participants have played some kind of augmented reality game before. Only 8.7% have never played 
one before showing that it is a widely known technology. The overlap of the player-base of the similar applications 
identified before and the potential players of the AR game. The most played game is Zelda. 73.9% of the participants 
have played the game before and are already familiar with similar features so learning the game will be simple. 43.5% 
of the participants play mobile games every single day. These results are self-reported, and the options given are very 
general. This only gives a rough estimate for the activity levels. 4.3% of the people said they never play mobile games; 
this shows that the majority either occasionally play or play on a regular basis. 

The questionnaire included a self-reported test about the feelings of the participants regarding the effects of games on 
their habits. Since the aim of the project is to affect the habits in a positive way, the way people perceive the game is 
important. Approximately 70% voted yes, showing that the majority of players know that video games are affecting 
them. The users being made aware might have a significant impact on the success of the project. If they know the aim 
of the game is to change their mind about something, they might then be less likely to be open to that change. On the 
other hand, they might want to improve themselves and gain more knowledge about the topic after playing the game. 

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 3



Over half of the participants said they are okay with both slow and fast paced games. The participants selected the 
most important features of a mobile app and the most important was stability with 73.9% deeming it very important. 
The least voted was the menu design with 34.8% only. Ease of use was the second most important, third was the lack 
of annoying ads, fourth was the art style. Participants suggested to not have micro transactions, to focus on the game 
content, have a plot/story in the game, and game optimisation. 

The questionnaire focused on the opinions of the participants when it comes to the use of AR in the app. Getting the 
feedback from the users shows if the use of this technology is worth it. Only 8.7% of the participants disagree about 
AR making the game better. 30.4% of the participants do not think the AR aspect affects the level of interest or 
challenge that the game has. The greater majority agrees or strongly agrees that AR will make the game better. This 
concludes that using AR in the game is a good decision. 

4.1: Resulting Design –Component Diagram 

 
Figure 1: Component Diagram 

 
The user starts the application and interacts with the interface. The splash screen for unity is the first screen shown, 
the splash screen for the game is the second screen shown. The menu UI is opened, and the user can select start 
playing, the application then opens the camera in order to detect the image target. The image target is stored in the 
database. The current image target is a hundred baisa note for testing purposes. The cooking mode starts which starts 
the timer and the score count, which are updated continuously. The orders depend on recipes from the database. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5th Middle East College Student Research 
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 4



4.2: Final Design– Implementation on Mobile 

 
Figure 2: The menu as seen on the mobile device 

 
The menu design was shown to potential users and positive feedback was received. The colour scheme is bright and 
colourful to be appealing to younger ages. There are buttons to start playing, to read an explanation of how to play, 
to access settings to adjust volume, and the quit button to exit the application. The logo of the client and MEC were 
added. 
 

 
Figure 3: Game mode projected on testing target image 
 
Figure 3 shows the outcome of the design. The cooking game mode starts when the image target is detected after the 
user selects the play button. The user can move the chef character with the on-screen joystick. There is a timer that 
counts down until the end of the level, and different orders that pop up. The aim is to get a high score by completing 
orders, there is a logic system that calculates how much score an order is worth depending on the speed at which the 
user completed it in. 

 
 
Discussion 
 
After the testing stage the application needs to be assessed, look at the merits and whether is meets the standards and 
objects that were set in the planning and design stages. The success of the project could be measured by comparing 
the output to the objectives that it started with. The first objective was about creating an appealing 3D environment 
with a number of assets. The number that was stated was relatively high at 20 assets, the ones that are used in the 
application are closer to 10. There are the ingredients, appliances, player character, and the walls. Since this objective 
is mostly met it could be considered a pass. Most testers said the game was visually appealing and the colour scheme 
was good.  
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The second point was about the menu which needed to have at least two screens. The menu has the main screen, the 
help page, the levels sub menu, and the settings. This means this objective was met fully. The third objective was to 
have a cooking mode where ingredients can be combined into a dish. The orders appear at the top of the screen for the 
player to complete by getting the ingredients and cooking them together so that means this objective was also met. 
The last objective is that the app uses AR technology. 
 
Conclusion 
 
The project was developed in order to provide an AR mobile gaming experience while also encouraging users to adopt 
better food habits. The main way this was accomplished was by placing the player in an environment where they are 
responsible for creating dishes and go through a simplified version of cooking. The game met the requirements set out 
by the client and fulfilled the expectations of the potential users that participated in the questionnaire. 
 
The results of the testing show that there is interest in this type of mobile application and a market for it in Oman. The 
questionnaire also showed that there are many potential users who would want to play the game from a range of 
different ages.  
 
The project is an interactive game that shows the players that cooking by themselves is possible and that it is a useful 
skill they should pursue in their lives. The score and order system makes the players motivated to complete the levels 
and have purpose in continuing to play the game. The information presented in the game encourages the player to 
have balanced meals and improve their eating habits. 
 
The environment of the game was initially intended to be on a farmhouse, but the current environment looks like a 
kitchen in a restaurant. The style is suitable for young people and the gameplay proved to be enjoyable if not stressful 
because of the fast pace. The timer could be extended further to make the pace slower and make the players feel more 
accomplished after completing a level. 
 
This game has several areas it could be applied to other than promoting better food habits. It could help in time-
management and it could improve motor skills in younger children. In areas related to food, it could be applied as a 
tool to teach recipes to kids and a younger audience. It could also help teach young kids about safety in kitchens like 
fire safety and how to use certain equipment only when an adult is supervising. 
 
Limitations 
 
The project has some limitations. The game only has one level currently so there is not much variety, and the player 
might get bored easily. The quality of the interface and the design could be improved with more large-scale feedback 
after deployment. There are no ways to personalise the game so the players will all have the same experience even 
though some would prefer to play differently or to change the character for example.  
Limitations to testing included not being able to test all aspects while still in development as some AR features did 
not function with a webcam. It was also more difficult to conduct testing and communicate with the client due to 
circumstances, but online video calls and screen-sharing tools were utilised to overcome these issues. 
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Child Tracking and Activity Scheduling System 
 

ABSTRACT 

In recent times it has been observed that mostly both the parents are working and the child is either in the crèche or 
with a caretaker at home. In either case, the security of the child remains a concern as due to even small negligence 
there could be dangerous consequences. The concern is greater when the parents may not be at a reachable location. 
It is the responsibility of the government, people, and parents to ensure every child’s safety and wellbeing. The 
smart city initiative in Sultanate of Oman emphasizes making the cities, health services, homes, etc., capable of 
providing a good and safe lifestyle to people by all means, particularly aided by technology. In line with this 
initiative, the authors have proposed an integrated smart system to track the location of the child remotely as well as 
to organize and keep a watch on the child’s routine vocational, educational or recreational activities that contribute 
to the overall growth of the child – a task often too difficult for parents with over congested schedule to manage 
where forgetting a doctor’s appointment for the child or preparing the child for the test is all too common. The 
system also allows the child to send SOS messages remotely to parents or guardians if he/she feels insecure or 
threatened such as in the case when left onboard a bus alone – a case all over the globe including Oman. Thus, this 
system could potentially save the lives of young children as well as mentally disabled or elderly. The system 
comprises hardware and software components. The hardware can be embedded in the shoes or worn as a wristband 
by the child while the application is an Android application that connects the system using a cloud-based database. 
The hardware component uses the internet to send location data to be recorded on the database or could use SMS 
instead to directly inform parents if the network is too weak. 

Keywords – Child safety, tracking system, scheduling system, smart parenting, SOS message 

Introduction 
“Children are the future of every nation” is a popular saying around the globe. Although it is primarily the 
responsibility of parents and caregivers to keep the children safe, society and the government are equally 
responsible. In most nations, the lives of children today are much safer than they once were. However, that is not the 
case globally as there exists a few nations where the lives of children are being threatened. Excluding any threats 
from events such as wars and conflicts, poverty, famine, and diseases, children’s lives are still at risk from 
kidnapping, child trafficking, accidents, and similar issues. While kidnapping and child trafficking are often found in 
underdeveloped countries and remote locations, the latter is a global case. 

According to BBC (2021) and DW (2021), even as recent as March 2021, kidnapping has been a severe 
threat to many Nigerian school children where a total of 769 students have been abducted since December 2020 
(Iyorah 2021). As per DW Documentary (2018), child trafficking is part of a large network of black markets in 
China. Since most people live in safer countries or places like Oman, child safety is often taken for granted. 
However, the threat to child safety is not merely in Nigeria and China, but that is simply a minuscule fraction of the 
reality oblivious to most of us. According to CDC (2020), every year nearly one billion children fall prey to violence 
all of whom are between the ages of 2 and 17. Among them, millions are prey to School-Related Gender-Based 
Violence (UNESCO 2019). According to International Labour Organisation (ILO), more than 150 million children 
and teenagers are prey to child labor around the globe, usually through trafficking and bondage (Al Jazeera English 
2019). In India alone, this figure stands at more than 10 million who are between the ages of five and fourteen. 
Considering the global population of children, which is about two and a half billion, the figures are alarmingly high.  

In addition to the above, a far more common threat to children is accidents. For example, in Oman alone 
within the past 12 months, motor vehicle accidents were the cause of extreme injury to 11.9% of all students and 
12.6% of those between ages 13 and 15 (CDC 2016). Other than these, sometimes even simple events like a child 
being left accidentally in a school bus can be a reason for a child’s death (Oman Observer 2019a). For example, in 
2019 a four-year-old child was rushed to hospital in a dire situation after being accidentally stranded in a school bus 
for just a few hours (Oman Observer 2019). 
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Events like these often trigger fear, anxiety, and perhaps phobia among concerning parents and guardians. 
The situation is even more disturbing to parents who need to stay away from home due to work or for example when 
the school is too far from home and their child needs to travel alone. Parents and guardians living in countries where 
the threat to children is high might even hesitate to send their children to school or even to a neighboring shop. In 
certain cases, this fear might even discourage them to take up a type of job and force them to seek an alternate one. 

This paper aims to address these problems so that parents can know when and where their child is at any 
given time thereby reducing the fear and anxiety about the child’s safety and providing a means to protect him/her. 
In addition to that, it also aims to address another common problem. That is, parents and guardians who are for 
instance disabled or are often overwhelmed with work and other worrying matters fail to maintain their attention 
towards the child’s need and hence fail to keep their child’s life organized. Hence, for example, a child might 
therefore miss a doctor’s appointment, the deadline to apply for a training program, prepare for an upcoming exam 
or fail to take part in a recreational activity. These problems are quite very common in the busier lifestyle of the 
current generation. Therefore, the goal is to provide a tool that addresses both these problems so that parents can be 
less stressed about their child. This tool is the “Child Tracking and Activity Scheduling System” – an IoT (Internet 
of Things) based system to track the child’s real-time location using an Android mobile application. The mobile 
application can be used to view the location of the child as well as to schedule the daily activities of the child so that 
parents/guardians can keep track of what activity is done and what needs to be done.  

This paper presents an architectural design of the system and how it can be developed. The following 
section of this paper looks into related works by other scholars. The rest of the paper then looks into the architecture 
of the system, methodology to develop the system, and enhancements that could be made in the future. 
 
Related Work 
Similar systems have been designed, proposed, or developed by several scholars and are available in literatures.  

A system proposed and developed by Jisha et al. (2018) uses an Android application to track and monitor 
children. The application is to be installed on a smartphone and eliminates the need for further hardware. The system 
relies on the smartphone’s built-in GPS and GPRS technology to provide the location of the bus. The system is used 
by four types of users. Firstly, the administrator manages all clients and activities. Secondly, a faculty marks the 
presence of children in the bus and monitors them. The third is the driver who drives the bus and turns on/off the 
transmission of the current location of the bus. The fourth type of user is the parents who uses the application to 
check the presence of their child on bus and the real-time location of the bus. The live location of the bus is recorded 
on Firebase and a Google Maps API is used by the application to display them. Data such as bus routes and 
attendances are also stored in the cloud to make them accessible to all users. 

Wu et al. (2019) developed a system to track a child/elderly while indoor or outdoor. When indoor, the 
system (smartphone) uses Wi-Fi and iBeacon technology. For outdoors, GPS technology is used. The tracking 
mobile device sends the current location via SMS on receiving an SMS request. According to Wu et al., the primary 
advantage of this system is that it does not require internet access as it only sends location via SMS. 

Dsouza et al. (2018) proposed a Child Security System that uses GPS and RFID technology. The authors 
believe that this system is an improvement to the currently available system. The GPS technology used here allows 
parents to obtain real-time location and enforce geofencing. Whereas, the RFID readers are placed in school and 
school buses so that the child can swipe his/her unique RFID card. In doing so, the reader instantly informs parents 
about their child such as when he/she enters the school. Simultaneously, this data is also recorded on a database 
owned by the school. Parents or guardians are informed about the location of the child via SMS. For the system to 
achieve this, it relies on two GSM modules – for GPS and RFID each. The tracking component carried by the child 
also contains a ‘panic button’ using which the child can immediately notify parents in case the child feels threatened.   

The idea proposed by Mori et al. (2011) however is different compared to many and is based on tracking a 
group of children rather than an individual child. Mori et al. propose that every child must carry a computer such as 
a smartphone with WLAN capability. The computers of the children in a group then form a mesh network or cluster 
– an ad hoc network with multi-hop functionality. The cluster consists of a cluster head to look after all the other 
computers in the cluster. Security is enforced by the use of a PIN which is required to pair with other devices via 
Bluetooth. On the way to school, there exist several tags on different locations. When the group of children or the 
cluster arrives closer to the tag, the tag communicates with the cluster head and obtains all necessary information 
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about the children in the group. This information is then sent to a server where it is recorded and can be obtained to 
track the group of children. By placing several tags on the way to school, the location of the group and time the time 
they reached the tag can be easily tracked using this Autonomous Clustering technique. According to Mori et al., 
this system, therefore, provides the ability to manage many children efficiently. It is also easy to implement and add 
functions and is also suitable for children who travel to school by walking.  

Madhuri, Gill, and Khan (2020) proposed the use of IoT cloud platforms, GPS technology, and Android 
mobile application to develop a child tracking system that is easy, cost-effective, and scalable. The system alerts the 
parents if the child crosses the defined safe zone. The authors believe that this feature of the system would help 
monitor children in mass gatherings. In that case, the authors suggested the use of a dedicated team to manage the 
system and provide the parents with an android application and a tracker for the child to wear. 
 
System Architecture 
The aim is to develop a system that allows parents/guardians to track the child’s location in real-time as well as keep 
track of their child’s routine activities/tasks. To achieve this, the system is composed of a hardware component and a 
software component. The hardware component is an Arduino-based system which is a tracker that the child is 
obliged to carry. The software herein is an Android-based mobile application used by the parents to view the 
location of the child and schedule tasks that the child must do. Figure 1 shows a high-level overview of the system. 

 

Figure 1. High-level overview of the system 

The Hardware Component – Arduino Based System 

The main hardware is the Arduino Uno R3 to which various modules are attached. The components attached are: 

• SIM Module – The SIM module must have GPS functionality, send/receive SMS, allow internet access, and 
support HTTPS protocol. This module will obtain the real-time location of the tracker using GPS and send them 
to Firebase (online database) via internet where it will be recorded. HTTPS protocol support is essential as 
Firebase does not accept HTTP requests for security concerns. SMS functionality allows the system to operate 
if internet access is unavailable/weak. Parents can request the system via SMS to send the location of the 
tracker. On receiving the request, the system replies with the current location of the tracker via SMS.  

• Button Module – the button allows the child to send SOS message to parents in case he/she feels insecure or 
threatened. The button is to be built onto the tracker. On pressing, an alert message with current location is 
immediately sent to parents via SMS. Additionally, if the internet is available, the message is recorded on 
Firebase for future reference and the Android application instantly alerts the parents using a warning tone.  

The Software Component – Android Mobile Application 

The software provides the primary interface for interacting with the system. The Android application uses a 
username and password to verify users. The application can do so as it is connected to Firebase. The application 
consists of the following features.  
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• Options to independently create, schedule, and manage daily tasks for every child  
• Option to add multiple child tracker (using unique tracker ID for each tracker) for different children 
• Display real-time location for each tracker (child) on a map using Google Maps API and provide navigation 
• Allow geo-fencing to set safe zones so that the application can issue warnings if the child moves out of it 
• Provide access to the past location of the tracker (history) 
• Set notifications to receive notifications when the tracker (child) reaches a particular destination (e.g. home) 
• Receive alert notification when the child sends an SOS message and record them to view them later 
• Option to send SMS to Arduino tracking system requesting to send current location via SMS 
• Display System Access Log (to know who has accessed the system) 

The Firebase 

All data from both hardware and software components are stored online on Firebase. To visualize the data, an Entity 
Relational Diagram is shown in figure 2. However, it is very important to note that Firebase is a real-time NoSQL 
database and does not support relational databases. Figure 2 is just for reference only. The Users in the diagram are 
parents/guardians. There could be multiple users keeping track of the same child, such as the mother and father. As a 
tracker belongs to only one child, the Trackers entity represents a single child. The Tasks scheduled by parents 
belong to a single child. That is, a parent can have multiple children and every child can have a different set of tasks, 
location data, and SOS messages log. The System Access Log records every user who logs into the system. For 
security concerns, Access Log is read-only and gets deleted automatically after a set duration such as six months.  

 

Figure 2. Entity Relational Diagram of the system. 

Methodology 
Several methodologies can be used to develop this system. Nevertheless, the iterative methodology can be used to 
develop the system. This methodology involves building the entire application incrementally. That is, the hardware 
component and the software component will be built incrementally adding new functionality each time based on 
outcomes from the testing phase and feedback. This way, every increment cycles through a set of phases every time 
until the final system is fully complete. This methodology provides the flexibility of making corrections to the 
system in case of encountering any issues. Additionally, there is also flexibility in adding a few new features later. 
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Figure 3. Home page of the application 
 

 
 
Figure 4. Location Page 
 

 

 
Figure 5. Tasks Page 
 

 
Figure 6. Others page 
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For developing this system, firstly the hardware component of the system can be built. In the first iteration, the SIM 
module can be connected to Arduino and tested with AT commands to check for connectivity. By using appropriate 
AT commands, the GPS coordinates and time can be obtained from the SIM module. This can then be sent to 
Firebase using an HTTPS POST request. In the meantime, Firebase must also be configured to receive the data in 
the right way. An important point to note is that Firebase must be able to uniquely identify the Arduino tracker.  
In the following iterations, the button module can be attached to Arduino to allow the child to send an SOS message. 
By uploading a proper program to Arduino, Arduino should be able to send SMS via SIM module with current GPS 
coordinates to a specific phone number (parent’s smartphone). The program should also ensure that the SOS 
message is recorded on Firebase as well. The SIM module must also detect SMS requests from specific phone 
numbers so that it can send an SMS with current GPS coordinates. 

After building the hardware component and Firebase, the software component of the system can be 
developed. For simplicity, one could consider developing the Android mobile application using Flutter and Dart 
with the help of Android IDE, although there is no such restriction. Similar to developing hardware, the iterative 
model can be considered again. The mobile application should first verify the users using data stored on Firebase 
and provide the option to register their children (tracker) using a unique identification number/string (refer to figure 
3). The application should then provide multiple services, i.e. location, tasks, and others (refer to figure 4, 5, and 6). 
 
Future work 
The hardware component presented here is rather bulky and not very portable. This prototype can however be 
customized to hold only the necessary electronic components in a much smaller form factor such that it can be easily 
embedded in wearables such as smartwatches or shoes. That would make the child comfortable in carrying the 
tracker.  

Likewise, the Android mobile application can be further enhanced and expanded to allow the parent to not 
only schedule tasks and organize their children’s daily lives, but also to help them in giving good parenting care 
particularly among new parents. That is, for example, the application could include features to help parents who lack 
knowledge and experience and don’t know the right way to take care of their children. A few of the features that 
could be embedded in the application are: 

• Parenting manual to help parents get general information about parenting such as how to understand a 
child’s mental state or how to treat common diseases.  

• Valuable information such as the address of nearby pediatrician or school  
• Feature to seek advice/help directly from verified experts around the globe.  
• Show information about any recent research in parenting that could help parents 
• Provide a platform for communities to discuss parenting matters such as by hosting discussion forums 

Recommendations 
This paper provides an architectural design of a “Child Tracking and Activity Scheduling System”. The system 
hopes to relieve the anxiety parents face due to concerns about their child’s safety by acting as a tool to help parents 
view the real-time location of their child and alert them if their child crosses their defined safe zone. In addition to 
that, it also allows the child to immediately alert his/her parents in case he/she feels threatened. Last but not least, 
the application developed for this system addresses very common issues parents face due to their over congested 
schedule – failing to give the attention their child needs. Hence, the application allows parents to organize and 
schedule their child’s daily activities thus ensuring that none are missed and the child’s daily routine is well 
organized. It can be stated that, since elderly or disabled people are equally vulnerable, the system should be able to 
help them as well.  

The tool at this stage is simply a prototype and rather bulky for the child to carry around. However, by 
removing excessive electronic components in this prototype, a system with a much smaller form factor can be 
developed such that it can be easily embedded in wearables such as smartwatches or shoes. The application can be 
expanded as well to incorporate a much wider field of parenting. That is, by having additional features such as a 
parenting manual embedded into the application, parents can get wider support in parenting their children. 
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Comparative analysis of Malignancy prediction of Breast 
Cancer cells using Logistic Regression& K Means Algorithm 
 
ABSTRACT 
 
Cancer is treated as one of the major health concerns of the country and it is caused when some abnormality happens 
to a cell. Among cancer, one of the most common cancer that affects the female gender is breast cancer and there are 
many new cancer cases as well as death reported globally, and it is one of the major concern of public health. So, an 
early diagnosis of cancer can provide clinical suggestions to recover or improve the survival rate significantly. This 
paper suggests a comparative analysis of the detection of breast cancer using one of the machine learning algorithms 
like logistic regression and K Means Algorithm. An open dataset provided by the University of Wisconsin Hospital 
at Madison, Wisconsin, USA will be used to implement the algorithm. There are 569 instances of data available in 
the open dataset with its classification as malignant and benign. The datasets undergo preprocessing followed by the 
implementation of algorithms from which results are visualized using the orange tool. Models are trained and tested 
from which results are displayed in different forms. The classification is depicted using a confusion matrix as well as 
through a ROC curve while MDS and Silhouette plot is used for K-means clustering. Comparison between logistic 
regression and k means clustering is observed along with a comparison of different literature reviews with research 
in hand. It was concluded that logistic regression is a better predictive model based on the given requirements and 
usage of different machine learning tools significantly affects the results and accuracy of the model. 
 
Introduction 
 
Artificial intelligence is a field of computer science that describes machines that work like human beings in the 
sense of operations and functionalities. This field of study is mainly divided into three parts which are artificial 
narrow intelligence, artificial general intelligence, and artificial super intelligence [11]. Based on levels, narrow 
intelligence is the least with implementations search engines, social media, etc. while superintelligence is the highest 
that has yet to exist. General intelligence implementations include voice recognition in smart devices and virtual 
assistants. Artificial intelligence is widely used in various fields of study and sectors. AI application in health care is 
mainly used for diagnosis of diseases based on medical tests and results. AI application in the medical industry is 
used to discover new medicines and support the interaction of different drugs [3]. Machine learning is a subset of 
Artificial Intelligence that uses previously recorded data to train a model that will be used to predict results based on 
new data entry. Machine learning is mainly divided into four categories which are supervised learning, semi-
supervised learning, unsupervised learning, and reinforced learning [1]. Supervised learning focuses on 
classification and regression methods. On the other hand, unsupervised learning involves clustering techniques while 
semi-supervised deals with both labeled and unlabeled data. Lastly, a method that focuses on a goal throughout the 
process of learning is called reinforcement learning. Furthermore, machine learning practices have been applied in 
various sectors which include health care, web, business, and security. Some of the most common applications of 
machine learning are the diagnosis of diseases, profiling customers, marketing, and fraud detection. Modern 
applications of machine learning have been observed that include biological sequence learning, text learning, and 
web learning [2]. Text learning application includes predicting words in search engines while web learning involves 
the study of user's behavior in the web. The human genome project involves biological sequence learning. Breast 
cancer is a very common cancer in women around the world. The number of patients with breast cancer keeps on 
increasing throughout the years. Most of these patients are women of urban areas. Among different types of cancers 
in Oman, breast cancer is mostly observed in Omani women with around 16 percent of female cancer patients 
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diagnosed with breast cancer [4]. Most of these cases are diagnosed at a later stage which decreases the possibility 
of treatment. To ensure early diagnosis different machine learning algorithms are used to predict breast cancer. The 
algorithms include Naïve Bayes, Artificial Neural Network, Random Forest, Support vector machine, logistic 
regression, K means clustering, etc. These algorithms use breast cancer results to predict if the tumor is Malignant or 
Benign. 

 
Literature Review  
 
This section will review different resources of research which will be divided into three parts. The parts are machine 
learning review, logistic regression review and k means clustering review. According to Ayon Day machine learning 
consists of four main categories which are supervised learning, unsupervised learning, semi-supervised learning, and 
reinforcement learning. The following categories will be discussed one by one accordingly. A research paper 
elaborates that this learning method uses labeled data to train the models. The models include regression and 
classification-based algorithms. It states that supervised learning uses labeled data which is fit for this type of 
learning [9]. A highlight on the most used supervised algorithms are Naïve Bayes, Support vector machine, and 
Decision tree. Naïve Bayes classifies the data and depends on conditions from which different trees are formed 
called Bayesian network. Support vector machine draws margins between classes to the maximum which minimizes 
the errors in the classification of data. Lastly, a decision tree algorithm consists of many trees which contain nodes 
and branches that classify data based on values. The nodes and branches are linked to each other and a big tree 
diagram is formed [7]. This learning technique is mostly used for new and unlabeled data [8]. Prediction is made 
based on patterns found on the new data which is determined by clustering methods such a k means clustering and 
dimension reduction methods such as principal component analysis. The grouping of data in an automated form 
along with separating the data into clusters with a k distance between them is called the k means algorithm. PCA 
reduces the dimension and uses two axes that plot the data accordingly. The reduction of dimension makes it easier 
and faster to process the data. In this learning method, a combination of techniques from supervised and 
unsupervised learning are used. It also deals with less labeled and more unlabeled data. A few semi-supervised 
learning features are generative models, transductive SVM, and self-training [7]. All these features deal with a 
mixture of unlabeled and labeled data that mainly focuses on unsorted data and few labeled data. Here the data is 
processed after the learner has decided the type of learning method (supervised or unsupervised) to be used [9]. The 
learner picks the method that will bring better results based on the given input. This method solely depends on two 
main areas delayed outcome and trial and error search Ayon. 
A model that uses the probability of 1s and 0s to classify the outcome based on data input. This model can be further 
used to classify a variety of groups using extended features. It is mostly used when data is categorical, the data is 
used to train and test the model for prediction purposes [10]. A research was conducted from which a dataset was 
created at the University of Wisconsin by a physician named Dr. William Wolberg who collected fluid samples 
which were then computerized and 10 features were deduced. The data was preprocessed by eliminating the missing 
values and empty spaces. The tool used to conduct this implementation of research is the Jupiter tool. The 
supervised models like Decision tree, K nearest neighbors, Support vector machine, Random forest, Naïve Bayes 
along with logistic regression were used to determine the patterns, and results were found that the Random forest 
method had the highest accuracy of 96.5% after the testing phase and logistic regression had an accuracy of 94.4%. 
Random forest was seen to be the best method to determine malignancy in breast cancer patients [11]. Another 
research was conducted on the same dataset using Logistic regression, KNN, K-star, MLP, Random forest and 
Decision tree, Decision table, PART, and REP tree. These machine learning algorithms were used to test the 
accuracy, sensitivity, specificity, RMSE, Kappa statistics, F-measure, and ROC curve area of each model. The 
preprocessing technique used was the removal of duplicate and empty data. The tool used to conduct this research 
was the WEKA explorer tool. The results showed that logistic regression had the highest accuracy of 97% and 
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lowest RMSE value of 0.14. hence concluded that the logistic regression was the best technique to predict 
malignancy on breast cancer inputs [13]. Third research that used the same dataset from Wisconsin University 
showed an implementation of logistic regression by manipulating sigmoid function and weighting factors to observe 
the changes between a classical method and the newly proposed method. The preprocessing of data involves image 
preprocessing, image segmentation, and feature extraction and selection. The tool used in this research was 
MATLAB. The results proved that the proposed method had shown better results than the normal method. The 
accuracy obtained from the classical logistic regression method was 95.7% [12]. If we observe the implementation 
phase of each research, we come to know that tools used to implement the same dataset were different. While the 
data preprocessing methods used in each research were also different. These factors can be seen to have affected the 
results of logistic regression while using the same dataset.  

k-means clustering is simply the grouping of data based on the features given as input. The data will be classified 
into clusters and the distance between clusters is given as 'k' while the center of the cluster value is the mean value. 
Research that shows the prediction of malignancy and benign based on FNA biopsies from the University of 
Wisconsin uses k- means clustering as a predictive model [15]. The dataset is based on 699 breast cancer cases with 
16 cases containing missing values from which preprocessing is done by eliminating the missing values. MATLAB 
tool is used to train and test the data using the k-means model. Accuracy of 96.4% is obtained which is concluded to 
be a high accuracy showing that the model can be used to predict breast cancer. Another research uses a similar 
dataset from the University of Wisconsin but with 30 attributes defining texture, smoothness, compactivity, area, 
etc. No missing values were found the dataset was observed to be complete hence further steps were taken. 
Accuracy of 85.7% was observed compared to the SOM algorithm which had a higher accuracy of 88.8%. A hybrid 
algorithm of k-means and SOM was seen to have the highest accuracy of 92.1%. Hence concluded that the hybrid 
was the best method to predict breast cancer [14]. The third research was done on the Breast cancer Wisconsin 
diagnostic dataset which had 11 attributes from which different factors like cell size, cell shape, nuclei mitoses, etc. 
The research was based done to observe the changes of accuracy by manipulating different computerized measures 
of k-means clustering [16]. The tool used to experiment is NetBeans IDE. The results concluded that the highest 
variance with the same centroid gave the highest accuracy of about 92%. Three different datasets acquired from 
three different medical methods were used from which different tools were applied but with the same cause which is 
predicting breast cancer. Here we can see that the choice of a dataset is important, and all three choices determine 
different accuracy results.  

Methods and Implementation 
The Breast Cancer Wisconsin Diagnostic Data Set is used containing 569 instances and 32 attributes along with 
0.1% missing values. The data is categorized into three components which are ID, Group, and features. The ID 
simply resembles a unique number for each test result while the group classifies the record as either M (Malignant) 
or B (Benign). The features are obtained from the cell nucleus which are computerized. The features are:  

 region (average of distances from middle to spots on the boundary) 
 surface (standard deviation of gray-scale values) 
 boundary 
 region  
 softness (local variation in radius lengths) 
 density (boundary^2 / region - 1.0)  
 incurvation (severity of concave portions of the contour)  
 incurvation points (count of concave portions of the contour)  
 symmetry  
 fractal portion ("coastline estimation" - 1) 
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Figure 1. Breast Cancer Wisconsin Diagnostic Data Set in a table format [6]. 

Data preprocessing – Missing values and Outliers 

The dataset consists of 569 instances with 0.1% missing values. The missing values were eliminated from the data 
table. Eliminating the values would also eliminate the corresponding values related to that case. This technique was 
chosen based on the research in hand, compared to other imputation methods removing the missing values showed 
to have maximum accuracy over the other methods. hence, the missing values were eliminated from the data table 
for future processes. 

 
Table 1. Comparison of different imputation methods using accuracy percentage. 

Imputation method Accuracy percentage 
Remove missing values 95.6% 

Average  95.4% 
Random values  95.4% 

Simple tree values 95.5% 
Without imputation 95.4% 

 

On the other hand, we conducted a test to check for outliers from which two methods were chosen. The local outlier 
factor and isolation forest. It was found that the usage of both outlier methods at default showed isolation forest to 
have greater accuracy of 95.3% than the local outlier factor. But with the usage of different distance measurement 
techniques, we found that the cosine distance technique showed higher accuracy than that of isolation forest. We 
concluded that usage of local outlier factor with 20 neighbors and cosine distance technique portrayed the highest 
accuracy.  

Table 2. Comparison of different LOF distance techniques using accuracy percentage. 
Local outlier factor distance metric  Accuracy percentage 

Euclidean 95.1% 
Manhattan 95.2% 

Cosine  97.0% 
Jaccard 94.6% 

Hamming 95.6% 
Minkowski   95.1%  
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Integration of data  

The tool used for implementation, evaluation, and prediction is the Orange tool. Many programming languages like 
C++, C, Python, etc. were used to develop such tool [17]. It is a user-friendly tool and contains many visualization 
and algorithmic methods. The tool works simply by linking various widgets based on user and algorithmic 
requirements. Many formats can be read by the tool which includes CSV, basket, .tab, and much more. Here, the 
tool was used to implement logistic and k-means clustering accordingly.  

Implementation of logistic regression 

In logistic regression, the data was retrieved and read by the orange tool from which missing values were identified 
along with numeric and classified data. Data was then divided into target variables which were the group (M & B) 
and features which were the 10 features discussed above ignoring the ID since it did not have any importance to the 
process. The process was followed by the imputation of data from which the missing values were eliminated. After 
preprocessing, the logistic regression model was trained and tested. The test score results were obtained along with 
the confusion matrix, prediction, and ROC analysis.  

Implementation of k-means clustering 

K means clustering has similar initial steps as logistic regression in which data is retrieved displaying the missing 
values, classified and numeric data. The data is then imputed to remove the missing values followed by the k means 
clustering model which divides the data into different two different clusters (C1 and C2). The data is then compared 
from the actual values with the predicted values. The results are then visualized using MDS distribution and 
silhouette chart.  

Results and Discussion 
After the implementation of logistic regression and k-means algorithm, results were obtained. For logistic 
regression, the confusion matrix was first obtained which showed an equal number of Benign values of 688 for 
predicted and actual data. A slight difference in the values of Malignant which showed 14 for predicted and 17 for 
actual. Based on the result, we can deduce that the algorithm could identify the benign values at 100% accuracy with 
some errors on the malignant prediction.  

 

Figure 4. Confusion matrix of logistic regression. 

Logistic regression results are followed by the ROC curve. The area under the curve determines the ability of the 
model to predict values on a binary form. The higher the area the better the model, for the AUC of this curve is 
0.991 which is 99.1% area this shows that the algorithm has a great potential to predict results.  
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Figure 5. ROC curve of logistic regression. 

Based on the scores we can see that the area under graph (AUC) is at 99.5%, classification accuracy (CA) at 97.0%, 
harmonic mean (F1) at 97.0%, Precision at 97.0% and Recall at 97.0%. We can deduce that from the values that a 
higher number of all these factors means that the model has a high potential of predicting breast cancer.  

 

 

Figure 6. Test and score of logistic regression. 

K-means clustering result 

On the other side, for k-means, a silhouette chart was used to showcase the results. It was observed that blue 
represented C1 which was Benign and the color red represented C2 which was Malignant. The values above zero for 
clusters one and two were successfully interpreted while the ones below zero were misinterpreted. C1 showed good 
results with few data misinterpreted while C2 portrayed more misinterpreted values. This shows that the model was 
not able to classify the data with high precision. 

 

Figure 7. Silhouette chart of K-means clustering. 
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Another visualization method used was the MDS diagram. The diagram showed that the points of C1 points to be 
closer to each other which represents a good interpretation of benign data. While spread points of C2 portray bad 
data interpretation.  We can deduce that the model was not able to classify C2 values properly.  

 

Figure 8. MDS plot of K-means clustering. 

Comparative analysis 
Given that the dataset is the same for both algorithms with which the data preprocessing is the same for both 
methods. We observe that linear regression is a better choice to predict breast cancer as it shows higher precision 
levels and other test score values while k means shows poor clustering of data hence regression is a better choice. 
The table below shows a general comparison between two algorithms. 

 Table 2. General comparison of logistic regression and k means. 

Logistic regression K-means clustering 

“Group” is taken as a target variable and the 10 
features are taken as feature variables 

“Group” is taken as a target variable and the 10 
features are taken as feature variables 

Processes continuous and categorized data Processes continuous and categorized data 

Predictive algorithm Predictive algorithm 

Binary classifier system Clustering system 

S-shaped curve K distance value 

Binary output Clustered output 

We deduced that logistic regression was a better method to predict breast cancer compared to k-means clustering. 
But here we compared different accuracies of the literature review along with the accuracy of this paper and the 
results were given as shown. We observe that the same dataset was used for all research along with similar 
preprocessing methods. The difference observed was the usage of different tools. Hence the difference in usage of 
tools would differentiate the results as well.  
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Table 3. Comparison of literature review accuracy. 

S. No Paper title Author Dataset used Tool used 
Result 

(Accuracy) 

1 

Breast Cancer 
Detection and 

Prediction using 
Machine Learning 

A. Chowdhury 

Breast Cancer 
Wisconsin 

Diagnostic Data 
Set 

Jupiter tool 94.4% 

2 

Classification of 
malignant and 

benign tissue with 
logistic regression 

L. Khairunnahar et 
al. 

Breast Cancer 
Wisconsin 

Diagnostic Data 
Set 

MATLAB 
simulation 

tool 
95.7% 

3 

Predicting Breast 
Cancer using 

Logistic 
Regression and 

Multi-Class 
Classifiers 

J. Sultana and A. 
Jilani 

Breast Cancer 
Wisconsin 

Diagnostic Data 
Set 

WEKA 
explorer 

tool 
97.2% 

4 

Comparative 
analysis of 
Malignancy 
prediction of 
Breast Cancer 

cells using 
Logistic 

Regression& K 
Means Algorithm 

Shariff A. and 
Dr.C.Jayakumari 

Breast Cancer 
Wisconsin 

Diagnostic Data 
Set 

Orange tool 97.0% 

 

Conclusion 

Breast cancer has been a big challenge for women nowadays. This cancer is mostly diagnosed at the late stage where 
no treatment is found. This mostly leads to removal of the organ or worse no solution at all. An early diagnosis is 
required to prevent such events from happening. Here machine learning comes to picture, with such advanced 
methods an early diagnosis can occur saving many lives. These machine learning techniques proved to function 
efficiently compared to human diagnosis and analysis. In this research, we implemented supervised and 
unsupervised machine learning methods. We concluded that the supervised method proved better prediction than 
that of unsupervised. We also concluded that the usage of different tools can significantly affect the accuracy of the 
model. Overall, a breast cancer diagnosis dataset was used to compare to machine learning algorithms and different 
literature reviews were compared with this research in terms of accuracy and usage of various tools.  

Limitations 
 
The limited exploration of different factors of logistic regression and k-means clustering. This limited the ability of 
models to portray various results depending on factors like normalization, error analysis, imbalance, etc. for logistic 
regression. For k-means factors like initialization, normalization, several iterations, etc. On other hand, exploring 
different unsupervised and supervised learning methods at a deeper level to realize better methods for maximum 
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accuracy is another limitation. Lastly, the implementation of various data preprocessing methods could have 
improved the results including accuracy.  
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Horseback Riding Simulator 
 
ABSTRACT 
 
Horseback riding is a popular sport with a long human history as it improves the flexibility and sense of balance of 
rider. It is also famous for entertainment, fitness and physical therapy As there are many risk and difficulties facing 
this sport, a horseback riding simulator is a good alternate option. This paper proposes the design and implementation 
of a safe and an inexpensive horseback riding simulator using a microcontroller Arduino UNO . This device is useful 
for practicing the riders and therapeutic purpose The device simulate the main three movement of the horse (walk, trot 
and canter ) using the mechanical principle of six degree of free dome (6 DOF). Using six-servo motor to control the 
angular position that are attached on the base of the simulator body. The idea of controlling the movement and 
switching between the moods is controlled by input units that can be reacted with the rider by using the punching 
sensor that are placed on the prototype where it is used to switch between the mood by punching this sensor. In the 
other side of the design is provided with the accelerometer where the coach can control the movement. The data 
transferred by RF transmission are analyzed and processed by the Arduino, which feed the output devices .The Liquid 
Crystal Device(LCD) display the mode of the movement. This device is used for the treatment and training workout 
that provide a realistic movement of the real horse, which obtain to train the weakness muscles and maintaining the 
pelvis, hip, trunk, head and balancing in response of horse movement. This device could improve the efficiency and 
quality of riding experiences. 
 
Keywords: 

RF transmission, Arduino UNO, Liquid Crystal Device, Free Dome, Trot, Canter. 

Introduction: 
 
Horseback riding is a widespread sport event from the old age .In addition to the entrainment side; it also helps to 
optimize our health and well-being. This improves the flexibility and maintains the sense of balance of the rider. 
Upholding a good posture is always associated with the sense of balance. In spite all these medical benefits, the person 
who lives in city, has very less chance to explore the feel of riding a real horse in a proper environment. This horse-
riding simulator will help in providing more practices for improving the skills (Kang et al.2013). In addition to it, 
practicing with a real horse is more dangerous and costly. Hence, horse riding in Oman is condensed. To assist and 
protect the rider, this horse ride  simulator device will be helpful as it  replicate the three main movements (walk, trot 
and canter ) to practice using a limited workspace. Riding a horse in a saddle is not good enough for some people. In 
Oman , there are a special show that be happened on celebration called (ARTHA) it is kind of a tricky riding show to 
entertain people which a difficult and unusual physical act on horseback while the horse is run  . Normally there are 
more than 250 tricks are done during the event  

The followings points makes needs of a horse ride simulator. 
1. Practicing to a real horse at beginning is time consuming and dangerous 
2. A skilled trainer presence is very important whole time as any unfamiliar reaction with horse can cause a huge 

injury or even death 
3.The rider is on a risk all the time till the various skills are trained to ride safely and with more confident. 
 

The horseback riding simulator is an electronic machine that impersonate the movement of the real horse  movements 
like walk, canter and trot. A mechanical structure connecting with motors and actuator to  arduino to realize the input 
from the sensor to  the output. The wireless control to the device will add more features to it instead of connecting 
wires that cause some obstacles to the movement of the device and the riders. Hence it possible to perform training of  
riders without being close to the machine. Beside the training on riding back the horse, can be used to tie the dressed 
and equipment for the horse All that will minimize the risk that could occur during the training . Designing a 
transmitting and receiving circuit can achieve this approach . the arduino will inform  the machine through the 
receiving circuit (Galadima, 2014). The main benefit of the horse riding simulator is that it helps to improve postural 
balance related with neurological disorder.  
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Related Work: 
 
The article” A new robotic horseback-riding  simulator for riding lessons and equine assisted therapy”(Lee et al. 2018) 
presented the study of new robotic horseback riding simulator and provide the significance of using the simulator as 
the real horses in areas of riding lessons, therapy,  fitness, and entertainment . The author emphasize the differences 
in motion, response, and feeling between a real horse and a simulator, which could result in incorrect posture and 
muscle memory for the rider  Hence this article proposed a hybrid kinematic structure of horseback-riding simulator 
to look more realistic for  detailed riding lessons . Here the system is made as a wireless robot that is designed to act 
as on the reception of command. The system is developed with four degree of freedom, which this will improve the 
orientation capability. The system is capable to capture four-horse motion, then it is normalized, filtered, and fitted to 
provide the motion trajectory. Furthermore, active neck, saddle, and tail mechanisms were implemented to provide 
realistic simulation. For interactive horse riding, bridle and beat sensors were included to control the simulator motion 
and a large screen was installed for virtual reality effect. 
The second article : Development of a horseback riding simulator” (Yamaguchi & Iguchi, 1991)proposed the structure 
which consist of the horse which acts as body, swing mechanisms, control unit and an imaging device. Here also the 
basic three riding motions walk, trot and canter is implemented. In addition to this the developed system has the 
capability of controlling the horse movements like start, stop, and change of the riding pace. An  analysis the 
measurement of the movement of the real horse using a high speed photography and plot the movement in a horizontal 
and vertical graph which refer to the path of movement  was performed and this data is used to develop the system to 
become more realistic.  
The  article “Hippotherapy without a horse: The effects of passive movement on core control ”, (Barton et al., 2015) 
mainly concentrated more on o the medical and historical sides which are mainly theoretical and doesn’t give enough 
value to the scientific design. This research can be improve by adding details to demonstrate the device as one part of 
different output to enhance the understanding the concept of mechanical movement with different orders.  
The article “Learning a Dynamic Horse Walking Model for a Simulator using Dynamical Movement Primitives”,the 
author proposed the dynamic movement and the Transformation system Dynamic simulation such as Xenma using a  
Dynamical Movement Primitives (DMPS) which is a method of nonlinear dynamical system which can generate 
complex behavior by configuration the system regarding to the desired output . It is mainly used for uncoupled agent 
system. It contains two types of sensors input which has two avoidance sensors touch and vision sensors and also two 
interaction relevant sensors, the displacement and force sensor. On this article, the goal is to learn to interact in away 
that the forces between the rider  are minimized  (Steven ,2013) 
Comparing to the previous research (Afzal 2018) , the six degree of freedom could be provided with more movement 
and achieve the real sensitivities comparing to the method of this article. But in other hand of using the measurement 
of changing direction of saddle referring to the movement of the whole body of the horse, this is a helpful technique 
to collect the data of the desired movement(Pataky 2019).  
 
The article “The modified inverse kinematics on variable crank for XENMA pelvis rehabilitation robot “(Lim et 
al.,2013)proposed inverse kinematics on variable crank on designing a robot to stimulate the movement of the real  
horse by modifying it with  XENMA pelvis rehabilitation robot. Here generating the motion using variable crank 
structures by focusing on trigonometric of pelvis motion. Designing this device for patient using two cranks-slider 
mechanisms and variable crank structure, which control the movement. This design is develop to work with both 
geometrical and resolved motion. This design using variable crank and crank slider to generate trigonometric desired 
trajectory. The rotation of the crank will transfer the motion directly to control the length of the crank and this rotation 
will affect to the end of the rotation. On this research they use inverse kinematic method  to design the system by 
implementing the concept of the end effectors to control the motion(Sukumaran ,2020) 
The related works are summerised in Table 1 
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Table 1. Summary of Literatures 

Title,Author, Year Concepts, approach, 
methods and analysis,  

Inconsistencies, and gaps Advantages 

“New robotic horseback-
riding simulator for riding 
lessons and equine-
assisted therapy” (Lee et 
al. 2018) 

Wireless Control 
 
 
 
 

Visual system is more 
expensive and need more 
experience to design. 
Sizeof the device is huge 
. 

The visual system no need 
for physical exercises.  

Development of a 
horseback riding 
simulator, (Yamaguchi & 
Iguchi, 1991) 

Simple and flexible 
design. 
Presenting the history of 
developing the horseback 
riding simulator. 

The system is design for 
therapy purpose only 

Utilizing the device to 
train  the players   

Hippotherapy without a 
horse: The effects of 
passive movement on core 
control, (Barton, 2015). 

Ability to reproduce 
different motion.   
The design has six degree 
of freedom.  
 Arduino can be 
programmed easily. 

Request more experience 
to program each legs of the 
system. 
 The speed of the motion is 
limited. 

Using the only the front 
and back side movement 
to achieve the 3 moods 

Learning a Dynamic 
Horse Walking Model for 
a Simulator using 
Dynamical Movement 
Primitives (Lim et al., 
2016). 
 

Has four degree of 
freedom. 
 Has more ability to 
control the speed 

This design is limited with 
walking model. 
 Requiring more time to 
achieve comparing to the 
others. 

It is design for three 
movement (walk, canter, 
trot)  

 
Proposed System: 
The mainly aim of this project is utilizing the capabilities of the electronics and telecommunication to serve and help 
the people who riding horse by stimulate the movement of the horse using a mechanical structure feeding with 
special instructions to act as planned.  
The implementtation  is done by the following steps 

• Study the mechanical walk, trot and canter movement of the real horse. 
• Design and implement a mechanical structure to achieve a three movement (walk, trot and canter). 
• Design an interface circuit with an arduino to make all the motors works together achieving  the behavior 

of walk, trot and canter movements. 
• Design an interface circuit to control the speed with the Arduino as requested with a control unit . 
• Build a wireless  hand gesture to control the activities of the movements using  Arduino 

 
The block diagram of the proposed system is shown in figure 1. 
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                                    Figure 1. Block diagram of the Proposed System  
 
The function of different block are:  
Accelerometer:  is a micro electro mechanical system it works by sensing the acceleration of the gravity.( in this case, 
replaced the accelerometer by the switch , because the component not existed in the protuse)  
Arduino: it is a microcontroller board works as the brain of the system. It processes the data given and transfer it to  
Crystal oscillator: it use to control the frequency which help to control the signal the feeding to the microcontroller. It 
has high frequency stability. 
Servo motor:  it is a mechanical device that supplied by commands to operate regarding to the instruction that given 
from the arduino to act as its request to move the six angle of the body.  
 
The flow chart of the implemented system is provided in figure 2 

                                       
 
                                                Figure 2  Flow Chart  
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System Implementation: 
  
The proteus 8, professional simulation software is used for simulating the design. The visual design of simulating the 
6 degree of freedom that representing the three movement of the horseback riding. The figure 3 shows the debugging 
component of the project and replacing switch as in control as input of the system.  
 

                                      
                                  Figure 3. Simulation Implementation 
 
Results 
The verification power supply voltages at various test points are provided in Table 2. 
 
           Table 2. Testing point for the power supply  

Test cases at test points Design Value Simulation value Implemented value 
T1 5V 6.05 5.4 V 
T2 5 V 5.06 5.8 V 
T3 5 V 5.03 5 V 
T4 5 V 5.04 5.5 V 
T5 5 V 5.08 5 V 

 
 
For each test case scenario of the project verifies the requirements and test them that consists the inputs and their 
reaction on the system through the interference. In other words ,checking the procedures of the whole project and 
comparative the values with the expected values that help to improve the performance of the system. The Table 3 
shows the hardware scenario and the results expected. 
 
Table 3. The hardware scenarios and the results obtained. 

NO. Scenario Expected result Actual result 
Test scenario 1  Verifying the reset mode     Sending position 

information to all servo 
motors. (0)  

The angle of the position 
verifies till reach 0  

Test scenario 2 Verifying the  walking 
mode   

Sending position 
information from 0 to 30 
clockwise and LED green 
turns ON  

The angles of the servo 
motors change in 
sequence as a loop 
through motors  
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Test scenario 3  Verifying  the trotting 
mode     

 Sending position 
information from 30 to 60 
clockwise and LED 
yellow  turns ON 

There is a delay in 
changing the values of 
angle 

Test scenario 4  Verifying the cantering 
mode .    

 Sending position 
information from 60 to 90 
clockwise and LED red 
turns ON 

The speed is limited of 
the servo motors  

 
 
Discussion 
 
The system is a smart modern technology that utilize to improve this field of the sport. Replacing the hand gesture 
and the punch sensors by switches which are available in the protus tools . this switches refer to the rider punching to 
give the instruction to the system to move in a specific mode of movement . The three switches are connected to the 
arduino to give the servo motors commands to operate by a specific feature. one switch are design to form the walk 
mode of movement which make the servo motors that connected to the right front leg rotate with the same direction 
and speed of the left back leg and also same as the left front leg and right back leg . For the switch two are programmed 
to form the TROTT Mode which control the servo motor that connected to the legs to act as the real horse trotting 
which mean the two front legs move with same direction and same speed , also the back two legs move together with 
same direction. The third switch is design to form the CANTTERING mode which is the same as the TROTTING 
Mode but with more speed . with considering the angle of each servo motor to act smoothly with each others and 
deciding the direction of the rotation by determining the signal as positive or negative. Furthermore,    there are two 
switches are programmed to move the head and the tail through each mode of motion at the same time.  
Beside the switched , there is LED for each mode of the movement that blending through the movement to alarm the 
users. The green LED refer to the WALK Mode , the Yellow LED mode refer to TROTT mode and RED LED refer 
to the CANTTERING mode. This LEDs are programmed to blind with each movement as alarming and educating 
purpose . Added to that , LCD 16*2 connected to the arduino to display the mode as characteristics and its program 
to act with three modes .  
The system is design with different scenario based on the concept of the  main movement of the horse and the rotation 
of the servo motors that connected to legs to control the motion of the body (Yukun 2010). The arduino process the 
data and flow through the components connected to acts as the data based that given in the program. This design  
prototype based of internet of things (IOT) to control a body remotely and display information based on the orders 
that given . 
 
Conclusion 
 
The aim of the proposed system shows the design of horseback riding simulator that make riding horse for whatever 
reason is more efficient and scalability. Also  producing  a model of horse movements using data flow to make it acts 
as such requirements and transfer this requirements into a complete designed system and controlling it according to 
the switches  that sent by the users . The angle of each servomotor are design with respect to the body of the rider, 
because by increasing the rotation angle may cause hurt to the rider. On programming the servomotor, considering 
that can’t give more than one order in the same time, and adding the loop feature to repeat the movement repeatedly. 
The response of the system showed on the simulation was very good and can be more effective in the real life as a 
product. 
 
 
Limitations 
 
The main limitations of the implemented systems are  

• There is no visual field that can interact with the rider,   
•  The horse movements and facilitating data collection is difficult 
• Postural control training various from age to another 
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Impact of Training and development on Employee 
performance in Haya Company 

 

ABSTRACT 
 

In this research, there are many aims, but the basic goal is to assess the impact of training and development on 
employee performance in Haya Company. This study focusing on training and development practices and how this 
impacts employee performance in Haya Company. Training and development are an important part at the work 
environment. This leads to help organizations to achieve the goals of the company easily. Training is a program that 
includes many new skills and knowledge that help the employees, through the Internet or training programs at work / 
a set of skills and activities that help the individual for the purpose of carrying out a specific work. Also, employee 
Performance is the behaviour that the worker performs in the organization. It is the tasks that the worker carries out at 
work and that the direct supervisor refers for the work and which are represented in the responsibilities. This research 
will use primary and secondary data sources. The questionnaire will include statements about impact of training and 
development on employee performance in the Haya Company. In contrast, secondary data are such as books, 
magazines, and websites. In this research, a quantitative method will be adopted. In addition, the target sample for 
collecting data is Haya employees which will be selected randomly.  
 
Keywords: 
Training & Development, Impact, Employee performance, Haya Company. 

 

Background of the Study  
 
The organization interested in providing training opportunities for employees at work and for the success of the 
organization, various training opportunities are provided to the need of employees in different departments, and this 
is organized through the human resources department. Training and development are an important part at the work 
environment. This leads to help organizations to achieve the goals of the company easily. Training and development 
system is meant to give the worker a lot of information and experiences to improve their performance at work which 
leads to increasing the productivity in the organization (Chopra, 2018). 
Haya Water Company, incorporated in December 2002, is a government company wholly owned by the government 
of the Sultanate of Oman. Haya Water Company is a company in the field of sanitation, in addition, it is a company 
that produces environmentally friendly healthy water. Its goal is to provide a healthy environment away from pollution 
caused by traditional sanitation systems, and the company also indicated that this method provides protection from 
the spread of diseases and epidemics. Also, move away from traditional methods such as desalination that lead to the 
emission of carbon dioxide. Moreover, Haya Company seeks to achieve its goals according to the master plan, 
considering the population and urban growth. Haya Water Company has completed many projects that have connected 
tens of thousands of units to the sewage network in the various governorates of the Sultanate (Haya, 2021). 
 

Statement of Research Problem 
 
In this case, the importance of the impact of training and development on the performance of employees in the Haya 
company, so that other organizations may seek to provide training programs for their employees to acquire high 
experience of skills necessary for work. 
 

Aims and Objectives  
The main aim of this research is to assess the impact of training and development on employee performance in Haya 
Water Company. The objectives are  
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 To study the training and development programs adopted in Haya. 
 To evaluate the impact of training and development on employee performance in Haya. 
 To evaluate the use of information technology in training and development in Haya. 
 To provide recommendation to enhance the training and development system adopted in Haya. 

 

Research Question 
 What is the training and development programs adopted in Haya? 
 How training and development influence employee performance in Haya? 
 What are the methods used in information technology for training and development in Haya? 
 How to enhance the training and development programs in Haya? 

 
Scope and Significance of the Study 
 
The scope of this research is to study the effect of training and development on employee performance in Haya Water 
Company. Haya Water Company is located in the Ghala area of Muscat. This research studies the training and 
development programs in Haya Water Company. This research can help in developing training programs and 
establishing new methods of training to improve the performance of employees in the future. 
This research is important because it provides a lot of information of Haya training and development system. This 
research will help Haya company for programs of training and development that has been approved in the company 
to improve employee performance and will help to know the impact of training and development in Haya company. 
Also, it helps to identify weaknesses in training programs to improve it. This research can help organizations and other 
countries to learn new methods of training. 
 

Literature Review  
 

Training and Development 
 
Training is a very important matter, and it is the part that organizations use to develop and improve the employee’s 
performance at work. Training is an essential element that all organizations must provide the opportunity for their 
employees by providing training programs that strengthen their ideas and experiences at work. Also, training and 
development helps employees. In addition, development is considered a way to improve employee performance 
(Michael, 2016). Moreover, in a competitive business environment there are many organizations that provide training 
programs of various kinds to increase productivity at work. Training is considered as the efforts made by organizations 
to improve employee performance, which is directly related to organizational performance. Human resources 
management plays an important role in improving employee performance, behaviour and personality at work, and the 
human resources department can help the employee to develop his / her capabilities. 
 

Employee Performance 
  
All organizations set the so-called standard by which the low and high performance of employees is determined. The 
performance of the employees is compared to this standard, for example if the employee is doing well and correctly 
in the company according to the standard, then the employee’s performance is said to be high and vice versa, if the 
employee’s performance is poor, then the employee’s performance is said to be low (Leonard, 2019). The employee's 
performance in the organization helps its success, in addition to increasing the productivity of the organization. One 
of the reasons for the performance of employees correctly and well is to provide training programs for employees so 
that they possess the skills necessary to perform the work properly and motivate them to compete with employees in 
particular and organizations in general. Organizations focus on high performance at work because that directly affects 
the organizational performance. The organization must pay attention to providing training to employees so that there 
is an improvement in their skills and abilities, so that it can be used in the future (Dahkoul, 2017). 
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Impact of Training and Development in on Employee’s Performance 
 
There are many objectives that are related to training, but the main objective of training is to improve the competencies, 
capabilities, and skills of employees within the organization. The organization must motivate its employees in the 
form of financial or moral compensation (Salah, 2016). The effect of training and development on employee 
performance is a strong positive relationship. Employees are affected by training because the training stimulates their 
skills and abilities and gives them confidence to work in the organization in a meaningful and comfortable manner. 
Also, training and development helps the organization to have highly experienced and skilled employees. In a 
competitive work environment, training and development also affect employee performance on the side of competition 
among employees inside or outside the organization. As well as employees who possess high skills that interest them, 
for example they are present in lectures and seminars, official company openings, providing organizational training 
courses, providing training and development programs with the responsibility of the human resources department. 
 

Information technology in Training and development  
 
Information technology is one of the basics of our lives currently. Information technology has a special importance in 
providing training and development programs. In many organizations, information technology is used to train their 
employees at work. This is done online. For example, in the MOOC Course program, this program provides a lot of 
important information that may benefit employees at work. Employees can register in this program to follow all the 
lectures that they can access and gain information. Employees can attend training anytime and anywhere via an internet 
connection. If the company uses information technology systems in the workplace, continuous training can be 
provided by senior trainees and experts without the need to arrange a lecture. 
 

Methods 
 
Research Design 
 
Qualitative research is the collection of information and data that describes all people's opinions and differing ideas 
through research presented on the Internet, books, articles, and others. As the qualitative research provides high 
accuracy and more detail, in addition to that, it collects many opinions among people of different ages and mentalities. 
In addition, qualitative research provides more accurate and clearer research questions. A disadvantage of this type of 
data collection is that it is difficult to analyse the results. Information can be obtained through interviews, open 
research questions, and case studies. In this research, the researcher will use the qualitative data collection method. 
 

Population and Sampling  
 
In this research, this study targets employee who work in Haya Water Company there is 750 employees in Haya 
Company. They are employees of such departments. To get acquainted with their views on the impact of training and 
development on employee’s performance in the company (Ameen, 2018). 
In this technique, the researcher will use probability sampling which is random sampling, and the sample will be of 
86 employees working in Haya Company from different departments. 86 employees will be randomly selected from 
within Haya Company. The questions will be prepared about how employees view the impact of training and 
development on employee performance and how this system helps in improving employee performance. These 
questions will be asked through a questionnaire. In addition, this research will help to find new methods to the training 
system 
 

Research Instruments and Validity and Reliability: 
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The questionnaire is considered one of the research tools and it is a standard tool designed to obtain answers and 
information about any topic. In this research, the researcher will prepare more than 10 different questions. The 
researcher will start with yes or no questions, and then the open questions will be. There are two very important 
factors: validity and reliability that must be considered when improving any tool. For example, a questionnaire helps 
to ensure the quality of the information and data collected for any study. The researcher will prepare the research with 
a strategic effort and focus on all chapters and sections in this study to obtain integrated, comprehensive, achievable, 
real, realistic, and orderly research. The researcher in this project will cover all the requirements of the project that 
will be completed on time at a high standard. There will be complete reliability in the information and data in the 
research. 
 
Data collection and analysis techniques: 
 
In this research, I will use qualitative collection data, the researcher will use one type of data collection methodology, 
which is secondary data. However, the researcher will use the primary data collection methodology only for the 
questionnaire, which will be distributed to employees from different departments electronically. In the questionnaire 
method, the researcher will prepare questions revolving around the topic of the impact of training and development 
on employee’s performance, through which the researcher receives the answers that the research needs to analyse the 
data, and to complete the research. One of the goals of the survey method is to grant employees their opinions in full 
transparency. The methodology for collecting secondary data by the Internet through the company's website, or taking 
information from other websites, books, MEC library and others. 
The researcher uses data collection technology that helps to obtain results quickly and easily, for example. Microsoft 
Excel and SPSS, for accurate analysis, is easy to use. There are many forms of analysis such as graphs, tables, pictures, 
line, and pie charts. The researcher will use new, clear formations to help the reader understand the analyses and 
results. In the analysis, I will use Frequency distribution, which means how many people say yes or No. Also, will use 
the Correlation Coefficient, It is considered a statistical measure of the strong relationship of two variables, that is 
means a relationship in the SPSS program. In addition, Cronbach's Alpha, the reliability of the questionnaire, it means 
the extent to which a group of elements is related as one group (SIJTSMA, 2009). 
 

Results 
 
Training programs in Haya Company 
 
The first question investigates the training programs provided by Haya company that meet the requirements of my job 
performance. The results obtained by the researcher were as follows. 34% of the employees strongly agreed with the 
question, in return 34% agreed. 14% were neutral, and 12% opposed. Addition. 6% were strongly against it. We 
conclude from the analysis of this question that the programs provided by Haya company are at a high level in meeting 
the performance of its employees. 
 

Table 1. Training programs provided by Haya company that meet the requirements of my job performance. 

  

 

Table 2. I have received training programs and it helps to develop my skills and knowledge 

Q1 
    

strongly agree agree nuesarl disagree strongly disagree 
17 17 7 6 3 
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The results in the second question show the importance of training programs that help employees develop their skills. 
30% of employees strongly agreed, while 42% agreed. Also, 12% do not agree with the training programs. 4% strongly 
disagree. This means that the training programs are positive for employees because they help them develop their skills 
at work. 
 

Table 3. Some of my skills have good through training programs 

 
The graph shows the results obtained by the researcher on good skills through training programs. The results showed 
that 36% strongly agreed. 34% agreed to the question, while 10% were neutral. In addition, 16% did not agree with 
the good skills in the training programs. In contrast, only 4% of employees are against developing their skills through 
training. The researcher believes that the training programs help in developing the skills of the employees in Haya 
Company. 
 

Table 4. Training programs provided to me helps in increasing my productivity 

 
The training programs provided to me help to increase my productivity. Through this, the results showed that 36% of 
the employees strongly agreed with the statement, while 44% agreed with the statement, in contrast, 6% opposed the 
statement and only 2% of the employees strongly disagree the statement. This means that the training programs 
provided by Haya help employees to increase productivity. 
 

Table 5. Training helps to improve my performance at work 

 

 

The chart above displays the results of the question asked about training helps improve employee performance at 
work. Therefore, the results appeared as follows: 44% strongly agree, 16% disagree that training helps improve 

Q3
strongly agree agree Neutral disagree strongly disagree

18 17 5 8 2

Q4 
    

strongly agree agree neutral  disagree strongly 
disagree 

18 22 6 3 1 
 

Q5 
    

strongly agree agree neutral  disagree strongly 
disagree 

22 15 3 8 2 
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performance, while 4% strongly oppose them. 30% agree. The results prove that most employees support training that 
helps improve employee performance at work. 
 

Table 6. To develop my skills in the organization, training should be provided. 

Q6 
    

strongly agree agree neutral  disagree strongly 
disagree 

19 20 6 2 3 
  

In the above table, the largest number of responses were shown, they agreed by 40%. While the response was to 
strongly agree by 38%. In addition, 12% were neutral, 4% disagree. In addition, 6% strongly disagree. From this 
graph, the results show that developing skills in the organization needs training programs. 
 

Table 7. Training courses provided to me are helping to enhance my skills and performance 
 

 

Table 8. Training helps me to get a good performance appraisal in the organization 

 

 

 

 

Q7 
    

strongly agree agree neutral  disagree strongly 
disagree 

14 22 8 5 1 
 

Q8 
    

strongly agree agree neutral  disagree strongly 
disagree 

13 19 10 6 2 
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Table 9. Haya Company has enough training programs to improve my performance at work, or needs more training 

 

According to the question that states that Haya has sufficient training programs to improve the performance of 

employees in the organization. Agree got 48%, strongly agreed with 20%, 18% are neutral, in addition, 12% disagree. 

The results affect the positive importance of training, in addition, the training programs in Haya are sufficient. 

Table 10. Information technology helps to increase opportunities for training in work 

 

Table 11. My company encouraging and asking me to join MOOC course. 

Table 12. One of the advantages of information technology is that it helps me to motivate and develop my job skills 

 

 

Q9 
    

strongly agree agree neutral  disagree strongly disagree 
10 24 9 6 1 

 

Q10 
    

strongly agree agree neutral  disagree strongly 
disagree 

15 22 4 5 4 
 

Q11 
    

strongly agree agree neutral  disagree strongly 
disagree 

7 18 13 11 6 
 

Q12 
    

strongly agree agree neutral  disagree strongly 
disagree 

15 24 5 5 1 
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Table 12 displays the results of the IT benefits that help motivate the job skills of employees. The results showed that 

48% agree that information technology helps motivate employees' skills. While the results were the same between 

neutral and disagree. Also, only 2% strongly disagree. 

Discussion and Conclusion 
 
Through the results obtained by the researcher, the results show that the effect of training and development on the 

performance of employees has a positive relationship between them. Training and development improve the 

performance of employees and makes them more efficient at work. This will lead to the improvement of the 

organization. The survey also showed that training and development positively affect the achievement of the goals of 

the organization. Consequently, training and development programs lead to achieving employee satisfaction and that 

makes them work hard to achieve the goals of the organization. 

Also, the results showed that most of the employees agreed that the training programs help the employees improve 

their skills and knowledge. This indicates that Haya is interest in training programs helps employees to make them 

more efficient and effective. This means for the benefit of Haya Company to have experienced employees. 

Another result, according to training, is that it helps employees to improve their performance at work. Most employees 

agree that training improves employee performance. This means that the training programs provided in Haya are 

considered positive for the employees, as it helps them to perform their work well. Also, they will complete their work 

to the fullest. Thus, Haya maintains the employees who work for it, to achieve the goals of the organization. 

The last result that appeared in the data analysis relates to information technology on the training and development 

programs at Haya Company. The programs used by Haya help employees to acquire new skills to improve their 

performance at work. In addition, the use of technology helps the organization to advance at work. 

Limitations 
 

There are many challenges that the researcher may face in this study. First of all, it is difficult to find a good topic for 

this project and find a suitable company for the project. Also, it is difficult to get approval from the company to start 

the project. In addition, it is difficult to take appropriate and accurate information from the company’s employees due 

to the lack of time they have, or the company may not allow detailed information to be given to the researcher, the 

last challenge is that there is not enough time for the researcher to present a better project. This is due to the pressure 

of the study (Maya, 2019). 
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Mobile Application for Cottage Industries Sales System 
 

 
ABSTRACT 
 
With the spread of COVID 19 pandemic, many jobs are lost and new others appeared. Cottage industry is an already 
existing business, which became very popular in the last year since it does not require high capital or rent expenses. 
These small investors face generally difficulties in marketing their products and use social media for this purpose. 
This project aims at helping the cottage industries in Oman to show their products and services for the customers 
and to collect their orders faster by a mobile application. It will also help them in communicating with their 
customers and viewing their feedback, opinion, and the rate of the business. A survey was shared with some 
customers and has demonstrated the important need for such project. In the light of the collected results, the design 
of the mobile application has been completed by drawing diagrams for the most important aspects of the project. 

 
Introduction 
 
Nowadays the world is facing a numerus changes in all aspects of life due to COVID-19 virus. One important 
impact of this virus on people is that they have started staying at home longer than ever, and lots of them has lost 
their jobs. Due to these circumstances, many people have started their own businesses from their houses which is 
also called (cottage industries) to be able to cover their life expenses in these special conditions. 

The capital of cottage industries is low to medium, and the owners of cottage industries prefer to spend their capital 
on the everyday costs and in operation cost rather than spending it on the marketing or on designing application or 
software for their businesses. 

The aim of the project 
The project aims to help the cottage industries in Oman to show their products and services for the customers and to 
collect their orders faster by a mobile application and to help them in communicating with their customers and 
viewing their feedback, opinion, and the rate of the business. 

Objectives 
 

 Provide an integrated solution for marketing, payment and delivery for cottage industries. 
 Save time and cost of order making. 
 Enhance the reliability of information provided with cottage products and their quality through a unified 

evaluation and customer review. 
 Enhance the customer satisfaction on cottage products by integrating intelligent content recommendation. 

 
Literature review 
Digital advertising is more reliable than those of traditional advertising methods. So, many businesses start putting 
more budget in digital ads on WhatsApp and Facebook. But these advertising methods require a lot of money and 
time. So, the project is related to advertising application for all type of business (Aizen 2010). This application 
provides businessman an opportunity to put advertisements and also provide a reliable and efficient ordering system. 
As, in COVID-19 cottage businesses need to advertise their projects this project will meet the requirements of the 
small to medium businesses. In this chapter a literature is given on the similar applications, a detailed literature 
review, feasibility analysis of the proposed method is done (Johnston 2013).  

Effective advertisement system can be very beneficial in boosting the sales of retailer by reminding consumers and 
recommend them to purchase additional products that are not originally on customer’ shopping lists. Existing 
advertisement systems are designed for identification and prediction of top selling items, also known as hot sellers, 
the customer’s behavior and sales data can be predicted using various machine learning techniques. An 
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advertisement system is proposed by  (Softky 2010), the framework identifies potential customers of unsought 
products customer’s behavior using boosting-SVM. The system also provide prediction for future shopping for 
customers. Promising solution is showed by system to target the related advertisement for unsought products. 

Another advertisement recommender system was proposed by (Johnston 2013)  . The system can provide customers 
the best seller also the system predicts the customer’s behavior and show the advertisement of their interest, two 
experimental studies are done in paper for developing the system. Naïve Bayes is used for predicting the customer’s 
behavior. First study focus on short and long browsing history period for training of model and the results shows 
that longer history period used for training model didn’t result in good prediction. In second experiment the web 
history is categorized for predicting user’s interest and the result shows that classifier’s results of classifier are more 
accurate if website categories are used instead of domain names.  

On the topic of online advertisement systems, a study is done by (Armano and Vargiu 2010) . A machine learning 
hybrid method is proposed. Author used SVM and decision tree for referring the multiple keywords for a website 
This will help user in developing the online campaign for advertisement. Another framework is proposed by (Dao et 
al. 2012).  The system provides targeted ads on other social networks. Our work is different from such previous 
research in that it focuses more on identifying potentially interested advertisement audiences by analyzing the 
similarities in their website access patterns in comparison to users who have previously visited the site before. 

Methodology 
 
RAD Model: is an incremental type of model and the abbreviation of RAD is rapid application development model. 
The RAD model is most commonly used for the mini or small projects. The functions and the components of RAD 
methodology are developing parallel which means equal functions and components has in RAD. According to 
different researches this model is also known as user friendly model because it provides a customer’s feedback, 
delivery and purchasing behavior quickly and easily. The RAD model has five phases in the development process 
which are business modelling, data modelling, process modelling, generation of applications and the last phase or 
stage is testing and turnover (Rizwan and Iqbal 2018). 

Design 

 
 

Figure 1. Use case diagram 
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In software development engineering, class diagram is part of UML and it is type of diagram having static structure 
which describe structure of system through showing classes of system with their attributes, methods and associations 
among the objects (Arora and Bhatia, 2018). 

In this system, there are three users: the buyer who can search for goods and purchase them, the seller who can 
market his/her products and sell them and finally the admin who manage the system and check the payment process. 
The seller can post the details on the products and publish different advertisements of his/her products on the 
application such as any seminar of business, any business campaign going to start or any products he wants. Buyer 
will login to view different advertisements of cottage industries. If he wants to purchase the product directly from 
the application, then he can directly purchase by ordering the product and the seller will confirm. 

 

Figure 2. ERD 
 
The ER Model or ERD is object oriented display of entities. That means in this diagram the objects or subjects are 
represented with their attributes to know which entity have what characteristics (Halimi et al., 2020). 

In this diagram, the entities of the system are identified and then their characteristics or attributes are identified and 
arranged in the form of class diagram. Entities included above are registration, login, payment, buyer, seller, update 
product, add product etc. 
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Figure 3. Activity diagram 
 
Normally activity diagram could be also refer as flowchart to show the flow of one activity to another activity 
(Arora and Bhatia, 2018). The activity would be said as actions of the application. Basically this diagram is draw to 
represent gynamic behavior of application. 

In this diagram, the operations or functions of the users both seller and buyer are represented in the form of diagram 
in the form of data that how user will register and then what happen next and next in the flow.  

 

Risk of my project 
• There are small chances that owners of cottage industries will move to other applications or launch their 

own applications. 
• These systems are mechanical that can be fail at any time for the mitigation the owner should have the 

backup plan or backup of all the data of system. 
• Sometimes it happens that person rely on backup and unfortunately it might be lost so for the mitigation the 

owner should check the backups recovery on frequent basis. 

Conclusion 
 
In conclusion, the project’s major aim is to contribute in the benefits of the cottage industries in Oman and to 
improve their marketing and sales activities by providing a mobile application using the iterative model. By giving 
cottage industries in Oman the integrated solution for their businesses they will be able to focus on the quality on 
their products and services. The application will help in increasing the sales and the profit of cottage industries in 
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Oman and therefore the contribution of these businesses in Oman GDP. It must increase the independence on the 
local products and services and improve the welfare of Omanis people. 
 
Limitations 
 
There is a time limit to submit the project, another limit is the ability to reach all owners of cottage industries in 
Oman. 
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Smart Solar Powered Vacuum Cleaner 
 

ABSTRACT 
 
Cleaning is very important to protect the human health. With the help of a Smart Vacuum Cleaner, the cleaning of the 
surroundings in a daily basis. In this paper, proposed an efficient way to design and implement a solar energy based 
smart vacuum cleaner circuit with a Bluetooth module, using Arduino microcontroller. The two sensors Light 
Dependent Resistor (LDR) sensor and Ultrasonic sensor at the input side, send input data to the Arduino 
microcontroller. It processes the data and controls the movement of the vacuum cleaner. In addition, this device has 
an automatic recharging unit along with battery. Once it is done with the cleaning process or at any time if the battery 
charge goes below threshold, the device will automatically recharge by using solar panel. LDR senses the intensity of 
sunlight, and the DC motor rotation moves the device to a light source to recharge the solar panel. After completing 
the cleaning process, the user receives notification to the registered mobile phone via Bluetooth. Th advantage of the 
device is the cleaning process is done in quickly compared to a manual cabled vacuum cleaner. It is portable, flexible, 
time saving and power efficient. Its applications are not limited to house cleaning, but also are very useful in food 
industries, barber shops, in parks to collect falling leaves or any surface that the DC motor can move on,  
 
Keywords: 
Smart vacuum cleaner, Light Dependent Resistor, Bluetooth, DC Motor, Arduino, Solar Panel. 
 
Introduction: 
 
Cleaning is an essential process to protect environment and our health. When our surrounding is not cleaned, germs 
can be generated and may lead to several types of diseases. Few dirt can cause considerable respiratory issues for 
people, especially those infected with chronic diseases and weak immunity. Hence it is very much vital to keep our 
surroundings clean and vacuumed (Forlizzi 2007). Currently many devices for cleaning and sanitizing purposes are 
available in shops which use diesel engines, electric Motors robots etc. Most of the available devices currently used 
for cleaning of the floors and roads, causes pollution to the environment. Few of them are heavy to carry and requires 
time for maintenance. For the daily cleaning purpose, when we use a vacuum cleaner, the device should be ecofriendly. 
For this purpose, a solar based smart vacuum cleaner finds its application, to clean the surrounding surfaces according 
to user’s choice. We can fix a pre-determined pattern or direction of movement to do the cleaning work. 
The device will help to remove dust, hackles and dirt accumulating, so that infection from bacteria, allergen or other 
microbes could be removed up to certain extent from the places that we live in.  Complete vacuuming is the effective 
method to remove complete dirt. 
The prototype developed by the proposed technology assist the vacuuming purposes in an efficient manner. The device 
is more user friendly and with ease of vacuuming even for physically disabled people, with the automatic feature. By 
using ultrasonic sensor, could be able to do border analysis, by measuring the distance from obstacles or to avoid the 
block by changing the direction. This device can work with solar energy, the renewable energy (Afarulrazi et al. 2011). 
By using solar energy, the main advantage is long-term use and energy efficiency. The concept of smart vacuum 
cleaner using solar energy for the cleaning purpose and notifying the user about the completion of the work.Since the 
device is using power for the sunlight it is environment friendly as it is the  clean green source of energy (Thomas et 
al. 2018).  
In addition to the solar power unit, device is also supported by the battery. The solar panel use sunlight to generate the 
direct current. The solar panel can operate with different voltage and current levels. There is no negative impact for 
the system as it collects the clean renewable energy in the form of sunlight then convert it into electricity. It is 
comprised of several individual solar cells composed of layers of phosphorous, silicon and boron. When thinking 
about the long term use, solar panel system is  power saving and energy efficient (Hoekstra et al. 1996). 
 
Related Work: 
 
The research paper (Hongsik et al. 2019) discuss about the cordless vacuum cleaner with an inverter driven by a single 
phase brushless direct current (BLDC) motor. In order to meet opening and constant torque, air gap in the single-phase 
brushless direct current motor is designed asymmetrically by taking into account of voltage fluctuation in the battery. 
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Here the sufficient output power is maintained by changing the advance and conduction angles in response to the 
variation of battery voltages. Here the motor efficiency is quite good with the estimated efficiency. But the air flow 
efficiency could be improved for obtaining high system efficiency. So, if we go for an optimum design, by considering 
the motor core and the housing structure, the system efficiency will improve 
The paper (Stefan 2018) presented a 3D virtual model for the robotic vacuum cleaner. This article is focused on the 
design of subassemblies which are specif to the vacuum cleaner and illustrates the features by adding new modules to 
a robotic vacuum cleaner.  
This paper presents the 3D virtual model of the robotic vacuum cleaner in terms of vacuum cleaner elements. The 
paper is focused on the design of the subassemblies specific to the vacuum cleaner and presents the features added by 
attaching new modules to a robotic vacuum cleaner. Also the paper develops aspects concerning HEPA [High-
efficiency Particulate Air] filters how important they are in people’s modules and aspects regarding acoustic sensors 
illustrating how the robotic vacuum cleaner moves in the room for cleaning and also how it avoids obstacles which 
are in front of it. The main idea of the work is the robotic vacuum cleaner is to  fulfil do some work starting with 
removing all the dust in the floor, then  use the clean water to sweep the floor and dry the water after cleaning after 
that the robotic clean the air by sparing some good smells as possible. The used component are high airflow and 
ventilators 120mm, but the main limitation of the implemented model in the suction of power. The fan that is used is 
too small to cover area that is larger than 20m-2 m for that reason the module is used in small area and it cloud be not 
used in such as public areas or industries. 
The article (Tun 2019) discusses about the development of the vacuum cleaner with compact size and lightweight. 
The main source of power is the battery. The axial flow of fan is responsible for the production of suction pressure. 
The electric motor that converts the electrical energy into mechanical energy, The filter inside the vacuum stores the 
particles of the dirt until it is discarded by the user, The disadvantage of the model is the lack of precision in blade 
design can make the project equipment lower efficiency. 
The development of smart vacuum floor cleaning robot used in industrial and domestic purpose for cleaning the floor 
periodically without need of human intervention (PATE 2017). The implemented model has achieved the 
implementation of the IEEE Standard User Interface Elements in the control of the power, used for electronic devices 
in Office, Consumer Environments based on the smart floor-cleaning robot, and the result showed that Arduino Mega 
2560 is sufficient to control the required output and input for the vacuum cleaner. 
The paper (Balamurugan et al. 2018) discusses about the floor cleaner, works via Bluetooth used for controlling the 
whole system, with the help of remote or mobile module. It includes the DC motors wired in a wheeled plastic 
container and a cleaning solution placed on top and a scrub attached in the bottom through one of the motors with the 
brush that can dry the floor with aid of CPU fan after cleaning the floor. The device is developed operational that gives 
desired motion.  This was first tested in a room within the small area and resulted an effective outcome. The main 
disadvantage is the motor is not detachable; it can lead to some vibration of entire system as well as the device 
movement in the direction of dust (Sukumaran 2019). Table 1 provides the summary of discussed articles. 
 
Table 1. Summary of Literatures 

Title, author, and year  Concepts, approach, 
methods, analysis 
adopted 

Inconsistencies and gaps Improvements  

Design of a Single-Phase 
BLDC Motor for a Cordless 
Vacuum Cleaner 
Considering the Efficiency 
of Airflow, Hwang Hongsik  
and Cho Jeonghyun  and 
Hwang, Seon-Hwan,2019 
 

Adopted approach is  
CFD analysis followed 
by the air flow 
measurement  

The BLDC motor used the 
electrical commutating 
mechanism rather than 
sequence of mechanical 
commutators and the brushes 
of the universal motor 

Air flow structure 
focusing in the efficiency 
through the optimum 
design by taking care of 
the housing structure and 
motor core. 

Virtual Model of a Robotic 
Vacuum Cleaner 
RADU Stefan,2018 

Designing a virtual 
model of a 3D robotic 

vacuum cleaner, by 
using solid works 

application. 

Size of the suction power of 
the vacuum cleaner is small 
that cannot cover large 
spaces.  
 

The features of high-
efficiency air filter 
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Design and Fabrication of Mini 

DC Vacuum Cleaner, 

Tun,n. (2019) 

A DC controlled 
vacuum cleaner using 
axial flow fan that is 
efficient to generating 
a suction pressure of 
(0.17- bar) and eco-
friendly.  
 

Axial flow fan which has a 
precise angle to optimize the 
amount of air it can 
displace. 
 

Centrifugal fans are 
more useful in extract air 
at right angles and spin 
the air outwards to the 
store by deflection and 
force of centrifugal. 

Development of Arduino 
Program Code For 
Autonomous Smart 

Vacuum Robot 
 , D. C. PATEL and Dr. H. 

S. Patil,2017 
 
 

Developing the 
cleaning device 
facilitate effective by 
using Arduino to 
produce a robot that 
can do the cleaning 
purposes. 
 

The sensor used to avoid 
obstacle is autonomous 
motion used IR sensor 

The process of avoiding 
obstacle and auto path 
design with simultaneous 
cleaning  feature 

Bluetooth Based  On 
Automatic Floor Cleaning 

System, 
C.R.Balamurugan*, 

P.Kirubha, S.ArunKanna, 
E.R.Hariprasath, 
C.Anupriya,2018 

 

The conditions needed 
for floor cleaning in 
water quantity, and 
fan, cleanse. With 
wheeled type machine 
with movement 
control. 
 

The module used a 
LAN wires connected that it 
connected to the controller 
and connection of the 12V  
supply. That might cause a 
lack of reach of the cable 
and limited movement  
 

As it , support Bluetooth 
connection and this 
module is more suitable 
for wireless connections 

 
 
Proposed System:  
The proposed system is a solar energy based on a smart vacuum cleaner circuit using Bluetooth module with 
microcontroller. The system is implemented in the following steps 

• Interfacing ultrasonic sensor to microcontroller to control the DC motor. 
• Measuring the light intensity using LDR sensor to recharge the battery by the solar panel. 
• Sending notification of work done to the user phones via Bluetooth module.  

The functional system block diagram is provided in figure 1. 

                  
                            Figure 1. System block diagram 
 
The proposed system consist of two sensors (LDR sensor and Ultrasonic sensor), connected directly to the Arduino 
microcontroller. The ultrasonic sensor generates the ultrasound waves that moves through the air, if there is any object 
found that obstruct the movement it will bounce back, it calculates the travel time and the speed of sound to determine 
the distance, and then sends the information to the microcontroller.  
The microcontroller is the brain of the smart vacuum cleaner. The motor driver is an interfacing module between 
Arduino and DC motors. The microcontroller cannot supply the current required for the motor to function. The 
increase of current can damage the controller of the motor driver that controls the DC motor and receives information 
from the Arduino. There are two different sources used at the input of the circuit by interfacing the microcontroller. 
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The energy source, which provides a push to voltage to get the current flowing in a circuit to start the device to work 
by electrical energy. The second option of the power source is solar panel that works by allowing photons or particles 
of light it comprise the photovoltaic cells that convert the sun light into electricity. Moreover, the power source of the 
device is a solar panel that derive the energy form the renewable sun power source ,LDR sensor can detect the light 
to which its resistance rises if the intensity of the light decreases , to move by the DC motor rotation to a light source 
to recharge the solar panel. 
 
System Flowchart:  
 
The figure 2 shows the system flowchart. And the process starts at the vacuum power is on. The DC motor will start 
moving forward  and the ultrasonic sensor will detect if there is an  object.And according to that the device 
directions will change. When the battery is low the vacuum will stop cleaning and search for a light source . If the 
vacuum is full ,it will send notification to the user phone via Bluetooth and power off the vacuum. 
 

                   
                         Figure 2. System Flowchat 
 
Simulation and Testing:  
Figure 3 shows the circuit diagram of the solar powered smart vacuum cleaner.Different test points are also illustrated 
in figure 3 . Test point1 illustrates the connection of the power source by using the solar panel. Test point 2 driver 
motor and DC motor are connected to Arduino with 12V .Test point 3 is the LDR sensor connected to Arduino analog 
pin. 
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Figure 3. Schematic diagram of solar powered smart vacuum cleaner 
 
Table 2 provides the designed values of each test points as per the data sheet information and the actual simulated 
values that used in the software.   

Table 2. Test points 

Test cases at test points  Design Value Simulation Value 

Test point one ,solar panel 
connected to control charge and 
battery to the Arduino 

The maximum power voltage 17.4V and the 
maximum current is around 4A  

Voltage 12V 

Test point two, 2 driver motor 
connected to 3 DC motor 
 

Input voltage is around 12V from DC source, 
5V is used for power supply for switch logic 
circuit inside the IC 

Voltage applied 12V 

Test point 3, two LDR connected 
to Arduino 
 

Absolute maximum ratings for LDR sensor 
AC and DC voltage peak is around 100V , 
and the current is 5mA temperature range -25 
C and +75 C 

Input voltage 5V 

Test point 4 , Bluetooth connected 
to Arduino  

Frequency range of  2.4GHZ  , 5V supply 
voltage 

Input voltage 5V 

Test point 5 , Ultrasonic connected 
to Arduino 

Power supply require around 5v , and the 
distance rating 2cm – 500cm , operating 
current 15mA , 40KHZ is the operating 
frequency  

Input voltage 5V 
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Simulation Results: 

 

Figure 4. Simulation component screenshot 

Figure 4 shows some screen shots of the used voltage for the solar panel and driver motor in proteus software. The 
Arduino 5V pin is connected to VCC which supply the voltage to the circuit, the ultrasonic sensor type is HC-SR04 
that requires 5V VCC connection shown in the circuit diagram, as per as the working of LDR depends on the amount 
of light is a variable resistor which is input voltage is 5V form the Arduino. 

Test case scenarios: 

 

Figure 5. Test scenario 1  

Figure 5 shows the achievement of the first scenario, the ultrasonic sensor is interfaced with the driver motor to move the DC motor 
the LED are connected to show the movement of the vacuum cleaner as following: 
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 The normal moving of the vacuum cleaner depends on the distance reading of the ultrasonic and the LED blinks according 
to it direction, when the distance is less that means there is an block near the sensor which it will avoid it. 

 When the vacuum cleaner storage is full the LED will blink twice and the vacuum is not moving until the vacuum is reset 
again, as well as when the battery is low. 

 By changing the LDR intensity, the vacuum cleaner will move according to the high resistance of the LDR which is 
recharging by solar panel and that will accomplish the second objective.  
 

 

Figure 6. Test scenario 2 

Figure 6 shows a virtual terminal display that demonstrate the distance reading of the ultrasonic sensor. When the 
variable resistance decreases the distance decreases it is a direct proportional to the ultrasonic sensitivity. The 
Bluetooth notification is shown in the virtual display which shows the message when the waste bin is full and when 
the battery is low and the light tracking direction which will stop the cleaning and recharge.  

Figure 7 shows the LDR connection when there is a change in the value of the resistance the driver motor changes it 
direction to the near light source. When there is an increase of the resistance value of one LDR sensor when the 
vacuum cleaner is low battery and need to be recharged, the movement of the DC motor is shown in a virtual 
display. 

 

Figure 7. LDR connection 
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Discussion 
 
The smart vacuum cleaner based on solar panel device is vacuuming the wanted area by the suction part controlled 
with the driver motor. The Bluetooth notification to the user when the battery is low and when the waste bin is full. 
The light tracking process to recharge the battery that shown in the virtual display. The DC motor is controlled by 
using driver motor and avoiding the obstacle by ultrasonic sensor, the movement of the robot is achieved.. The working 
of the DC driver is achieved in the opposite direction and able to move in different ways. The performance of the 
ultrasonic sensor can be more accurate with fewer errors using an Arduino and connect it to TMP36 temperature to 
avoid any damage caused by temperature. The solar panel can improve it efficiency by adding a photodiode that it 
acts like a mini solar cell in the software. The vacuum cleaner device cleans the required area after the work is done, 
its sends to the user a notification by the Bluetooth module, which does not require a password to connect between 
devices. 

Conclusion 
 
The system is successfully implemented in terms of the interfacing the ultrasonic with Arduino to control the 
movement of the device, tracking the light source for recharging the system and sending a notification to the user 
when the work is done. In features could be improved in different ways, since it is using Bluetooth module that has a 
low bandwidth WIFI and IOT technology may perform better and it will allow full control to the device, and the 
microcontroller Arduino can be replaced by Raspberry Pi that can support camera and image possessing. 
 
Limitations 
 
The limitations of the implemented system are 

• Ultrasonic sensor is very sensitive to variation in the temperature so when the temperature is high the 
performance of the sensor will reduce, and some difficulties in reading different reflections from curved, 
soft, and thin materials.   

• LDR sensor has low response in some stable materials it can affect the device to follow the light source to 
recharge. 
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SMART WASTE MANAGEMENT SYSTEM 
 

ABSTRACT 
Waste Management became a challenging problem in Sultanate of Oman and Worldwide. Most of the solid waste in 
Oman is a large percentage of the recyclable materials. Waste management system is a system used to automatically 
organize solid waste and dispose of it in different garbage bins to ensure more efficient recycling process. The aim of 
this project is to isolate the recyclable waste by separating the materials. When the user adds the waste into the 
collecting duct, the system identifies the material type whether it Dry, Wet or Metal, with help of the Arduino UNO 
and the sensors attached to the machine. After this stage, the system rotates 270° with the help of the servo motor to 
allocate the required bin. The LCD that is attached to the machine, shows the process of the system. However, the 
LCD can be used also for the commercial usage such as applying Ads, as we know the machine is placed in Residential 
areas. Additionally, the project has been implemented to IOT System, which now can send notification to the 
administrator room to collect the bin once it’s fully packed.   

Keywords: Waste Management System, collecting duct, Arduino UNO  

Introduction 
Waste Management is a challenging problem in sultanate of Oman. In every year more than 1.7 million tons’ solid 
wastes are generated from the population of 3.9 million residents over here. The municipal waste is around 4700 tons 
per day. The most of solid wastes in Oman are considered as a large percentage of recyclables. paper and 
cardboard (15%), plastics (20.9%), metals (1.8%) and glass (4%) (Source: Waste Characterization and Quantification 
Survey, Be’ah, 2013). The solid waste can cause serious health issues and higher potential for infection. Back in the 
days, the waste used to be dumped along roads and public-dumps, in poor-populated-areas, which caused toxic gas 
ends up effecting the lungs and skin, as well as other health issues. 
Waste Management System is a system used to organize the Recycled waste materials to make the Recycling more 
efficient and effective. This System basically, separates the solid waste into different bins atomically to make sure the 
recycling process is more efficient. Besides, lowering the cost of the process because as known the normal process 
cost a huge amount of money due laborers.  
 
Related Work 
The main contributions of our work are to solve waste issue in our community, even if the issue is not fully settled, 
but at least we had the chance to be part of the solution as responsible youth students. The project is designed not only 
to determine the waste also to reduce the time and effort for the laborer’s due to the alert feature, that alerts the 
administrator of the bin location once it full. Nowadays, the technology has proven itself in the past few years and the 
traditional bins isn’t the best option for the recycling process due to the less accuracy and less efficiency (Aceleanu, 
2019).  

Implementation Details 
At the beginning, the System starts by turning on the switch which is connected to the power supply. Then the user 
adds the waste in the collecting duct, so the waste can pass through each sensor. If the Metal Sensor have detected a 
waste, then the Servo Motor rotates to a certain angle to push the waste through the required bin. However, if the 
Metal have not been detected, then the moisture sensor activated and measure the humidity temperature in order to 
find out if it is wet or dry waste, if it is wet. Then the servo motor does the same procedure and place it to the required 
bin, and if not. So, the system immediately considers it as dry waste. After this step, the type of the waste will appear 
in the LCD so that the user could know what was the waste. In fact, LED’s also glow when the waste is found. 
However, each type of waste has its own LED’s color which make also the tracking much easier. The third stage of 
the system is, when the bin is full the LCD gives a notification that the type waste his bin is full which also sends an 
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SMS to administrator to collect the bin. This stage happens, if all the other stages is successfully done without any 
issues in between otherwise the system will shut down or stop.   

Results 
The figure 1 demonstrates the Current flow of 5mA and the Voltage of 5V for each sensor, this ensure that each sensor 
has the right amount of voltage to prevent from an unnecessary risk, such as overload and getting damage.  In fact, 
the resistors that have been placed in each sensor helped for stabilizing and reducing the amount of current by placing 
1kΩ Resistor each.   

 

Figure 1: Checking Voltage 

Figure 2 and 3 shows the motor condition of the RPM of the Motor change, once the simulation starts. Which is 
basically, the belt that holds the waste towards the bin. In fact, the difference between both Screenshots above, that 
Figure 2 shows at the beginning of the simulation and figure 3 shows how the RPM is increasing once a waste has 
been detected in order to push the waste towards the bin, as shown in the LCD (Wet Waste). 

           

                   Figure 2: Motor Condition                                         Figure 3: Servo Motor wet waste 
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In this task, the purpose of the Servo Motor is to allocate the bin location as shown in the screenshots of figure 2 . 
Moreover, the wet waste has been identified the location of the bin as 90° towards the wet bin In fact, the servo motor 
pushes the waste by the help of the motor belt towards the required bin. For the dry waste, the servo motor change its 
position and rotates 120° to towards the dry bin. Same thing is happening for the Metal waste, once the system has 
finally identified or detect the Metal waste the servo motor rotates towards the metal bin which is 180° . 

Figure 4 shows the working of the LCD depends on the sensor condition on wet waste, dry waste, and metal waste. 
The LCD not only displays the waste when its detected, also it displays when the bin is full.   

        

 

Figure 4: Servo Motor wet, dry and metal waste segregation 

 

The LEDs glow depends on the type of the waste the has been detected.  

When the bin is full a  notification alert is send via SMS and WiFi. However, this process occurs once the bin is 
fully packed, in order to notify the administrator to collect the bin. This step is important especially in commercial 
usage. Figure 5 demonstrates this 

Figure 5: Check the SMS Notification and WiFi 
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Discussion 
The figure above shows the Software Simulation of the System. The working of the system will be explained during 
the presentation time and for further more information the link is provided to shows the software itself. 
https://www.tinkercad.com/things/jUsNtFr1zQ9-ahmad-
mazen/editel?sharecode=CDUHXocbXwg4LYgNJDccI_quHFcll33rWFfhUzXefW0. In fact, the system works 
perfectly fine and as what planned for. Therefore, the hardware device still didn’t achieve due to the certain pandemic 
and the college policy have agreed for the software prototype in the bachelor’s project. 

Conclusion  
The project aimed to design an affordable and effective waste management system using Arduino Uno Technology. 
Although, system with similar function have already been patented, it’s always a good idea to work on system 
improvements. By reviewing different methods that were previously implemented, as well as the merits and the 
drawbacks of each method, it becomes possible to make improvements especially with the technology developments. 
In fact, the project is designed to solve serious problem in our century due to the population growth which leads to 
high resource consumption. The selection of waste management system was based on the fact that carried many 
advantages when compared to other traditional techniques like human manpower and basic equipment’s and so on. 
Overall, the project met all of its written goals and performed as planned. 

Limitation 
After designing and implementing the project idea, turned out the project still have a space for improvements for 
helping this idea to be more efficient in the real time usage. In the first part of the project, the system segregates only 
one waste at a time. Therefore, the buffer space can be used to isolate mixed waste types. Since the sensing time for 
metal objects is short, the entire sensor unit can be placed along one platform where the object is stable to ensure better 
results, which makes the process much slower and less efficient especially in some industrial usages. However, the 
system detects three types of waste only. Dry, Wet and Metal. In fact, this doesn’t give the system the ability or the 
authorization to identify between the Dry objects it only checks the humidity for the waste, for example wood, plastic, 
paper considered as dry waste, which make the dry bin have different types of dry objects needs to be organized, same 
thing in the wet waste. Overall, the system is only a sample for the developers or the investors to create the system 
depending on their goals. Yes, there are space of improvements and developments. The project can be use as robotic 
hand in the future, which can be designed as robot that have arms that filled with sensors to collect or pick a certain 
type of material automated without the human intervention, this is one idea of the many ideas that can be done with 
this project (Sukumarana ,2020).  
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