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Welcome to the 13th Annual Undergraduate Research Conference on Applied Computing (URC 
2021). The objective of this conference is to promote undergraduate research activity at educational 
institutions across the Arab world and beyond, by providing a forum for undergraduate students to 
present their research projects, share ideas and interact with other young researchers, faculty members, 
and technology leaders from the region.

This year we have accepted 53 undergraduate research projects that represent authors, who are 
primarily undergraduate students and their faculty advisors from 18 educational institutions in 7 
countries, namely: Oman, Kingdom of Saudi Arabia, Kuwait, India, France, United States of America and 
the United Arab Emirates. The research projects have been submitted to be presented in live demos, 
lightning and poster presentation styles by undergraduate students, however, due to the on-going 
events concerning COVID-19 and for the safety and health of everyone we decided this year to move 
the conference online – each team will be provided with 5 minutes to present their project. The topics 
covered reflect the multidisciplinary character and wide spectrum of emerging technologies.

We would like to thank everyone involved in this conference. First and foremost, we thank the students 
and their faculty advisors for their submissions to this conference – without their research projects this 
conference would not exist! We also thank the rest of our team, members of the organizing committee 
as well as the technical committee who reviewed all submissions and provided valuable feedback. 
We would also like to extend our special thanks to the keynote speakers, and members of the panel 
discussion, for taking the time out of their busy schedules to participate in this conference.

This year the conference introduced special track for full papers and 5 papers have been accepted. The 
full papers will be published in IEEE Xplore.

We are grateful to our sponsor, Zayed University’s Office of Research, for their continued commitment 
and contributions that help make this conference a reality. And, special thanks to Dr. Fatma Taher for 
her great efforts in securing IEEE as a technical sponsor.

Finally, we take this opportunity to thank Zayed University for their continued support of this conference.

We hope you will enjoy the online conference.

Keep safe and healthy.

Message from the

CONFERENCE CHAIRS

Dr. Hany El Kadi
Dean, 
College of Tech Innovation
Zayed University, UAE 

Dr. Qusay H. Mahmoud
Conference Co-Chair
Ontario Tech University, 
Canada

Dr. Huwida Said
Conference Co-Chair
Zayed University,UAE

Dr. Omar AlFandi
Conference Co-Chair
Zayed University,UAE
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    A CONCEPTUAL  FRAMEWORK  FOR E-CENSUS AND 
E-ELECTION 

MUHAMMAD LAWAN 

Muhammadlawan136@yahoo.com 
Department of Computer science Hussaini adamu Federal Polytechnic Kazaure

Jigawa State, Nigeria

ABSTRACT

The process of official and systematic numbering or counting people is taking a census. This has led to 
the proposal of various census models for implementation. Some of these census models have been 
marred by controversies like inaccuracies, data manipulation and inflation of results. As sophisticated 
technology continues to impact on organizations and countries, a growing need for efficient, flexible 
and cost effective census system becomes paramount. The solution thus lies in e`mploying the services 
of a computerized census system (e-census). This work looks at a framework for computerized census 
system that will enable government have first-hand information on the population of the country and 
tends to arrest the manual form of census taking by generating computerized database which can be 
updated. E-census is conceptually proposed in this work to emanate from the identification, registration 
and recording of all birth and death in the society. The registration of voters in electioneering processes 
is a major activity that can be linked with the taking of accurate census. The electorate to a larger 
extent has to do with a subset of the population exercising their political right within the agreed 
electoral framework. The identification of the qualified subset of the population to take part in the 
electoral process has been conceptually reduced in this work to the generation of database queries 
based on the selection criteria of the required population subset. The proposed framework has shown 
that the registration and certification of birth and death can be streamlined to improve quality of 
service delivery to the citizens in generating valid and reliable quantitative data on general population 
and voters’ population. The work highlighted the needed facilities for easy registration of population 
for census and generation of voters’ list and provision of efficient compilation of voters’ register for 
elections. 

Keywords: census, election, population, registration, Voters 
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Shield: Sexual Abuse Smart Detection System for Children 

Marwa Alshouli, Somaya Samra, Bashayer Alasfour, Shamma Hareb

Supervised by: 
Prof. Mustahsan Mir and Engr. Wessam Shehieb

Ajman University, Ajman, UAE

ABSTRACT

Child sexual abuse is a global issue that is mostly not very well addressed and usually goes unnoticed. 
It has many negative lasting impacts on the victim. The number of unreported child sexual abuse 
instances is far greater than the number reported, because the children are afraid to tell anyone, and 
the legal procedure for validating an episode is complex. 

While in search of available solutions related to sexual abuse, not many solutions were found regarding 
the prevention and protection against sexual abuse; most of the available solutions were focusing 
on forensic evidence and identification of criminals which is not the main concern when it comes to 
children sexual assault. Our main concern is to find a solution that would prevent the assault from 
happening altogether, not just identify and catch the assaulter.

Hence, “Shield”, a smart system, was developed to detect child sexual abuse occurrence by observing 
a set of vital signals alongside pressure sensors that are applied close to the child’s private areas to 
indicate any violation. It consists of three main components as shown in Figure 1, a smartwatch, a belt, 
and undergarments. The smartwatch includes the heartrate, temperature, and galvanic skin resistance 
(GSR) sensors along with a GPS. The belt carries a pressure sensor, and finally a pressure sensitive 
conductive sheet is attached to the undergarments. To take into consideration people from different 
strata of society, a design that does not include a smartwatch is also available as a cost-efficient 
solution.

The system is designed to continuously monitor five main readings that can indicate the presence of 
assault: Body Temperature, Heart Rate, GSR, Belt Removal and Pressure on the pressure conductive 
sheet over the private parts. When three or more of these readings indicate signals of fear or discomfort 
in the child, the system will produce an alarm sound to prevent the assaulter from proceeding with their 
act, and a camera shot will be triggered and sent to the parents’ smartphone automatically, along with 
an SMS message and an app notification containing the child’s location as shown in Figure 2.
“Shield” ensures accurate detection of the child’s situation, offers constant connection between the 
child and the parent via a smartphone app and instant communication to the parents in case of any 
danger. It can also capture the assaulter by taking a picture using the camera in the kid’s brooch pin. 
Additionally, it is simple, safe, and unnoticeable, therefore it can be worn by the child daily without any 
difficulty.

Implementation of the system was done, and the developed prototype functioned perfectly with 
excellent response time and gave the expected and desired output. 

Figure 1: System conceptual diagram Figure 2: System block diagram
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Injury Identification Using Video Magnification 

Mohamad Alansari, Omar Al Jourishi

Supervised by :
Ayman Tawfik and Engr. Wessam Shehieb

Ajman University, Ajman, United Arab Emirates

ABSTRACT

Despite the rapid technological advancement and development that are achieved today, correctly 
diagnosing injuries is still a regularly occurring issue. There are many methods to diagnosing injuries, 
but these methods are expensive and time consuming. The main objective of this project is to detect 
injuries and give an indication whether a specific body part is injured or not from the blood flow rate in 
a real-time manner. The blood flow rate is used because it has been proved that injuries directly cause 
an increase in blood flow rate. 

In this project, video magnification technique is used to detect injuries with accuracy of 95.07%. The 
system is composed of a mobile phone to capture the data, afterwards the data is processed via the 
cloud. The processing part constitutes of a video color magnification algorithm that magnifies the 
blood’s color circulated through the injured body part, machine learning Haar classifier that detects 
body parts, Fast Fourier Transform (FFT) that transforms the signal from time domain to frequency 
domain, FFT filter to isolate bands of interest in the frequency domain, and lastly specifying the 
frequency of the maximum peak in the frequency spectrum. The mobile application includes a step-by-
step tutorial to help users properly use the project and allows the user to upload a video of the injured 
body part and download the result after being processed. There will be no need for any hardware 
device other than a smartphone. The mobile application is programmed using Flutter which supports 
both Android operating system and iOS, while the processing part is programmed using Python, and 
its executed via the cloud with minimal latency. 

The block diagram in Figure 1 will briefly explain the procedure. Firstly, the user will access the mobile 
application. A list of instructions will be provided to the user before beginning the process to avoid 
unnecessary errors in measurement. The application will request the user to upload a video of the 
injured body part. After uploading the video into the application, it will be stored in the database. The 
developed code will export the data from the database and apply the video magnification algorithm 
on the video as shown in Figure 2. The user’s blood flow rate through the injured body part will be 
measured, while comparing the user’s blood flow rate with the normal rate. The algorithm will estimate 
whether there is an injury or not, and then send back the result to the database. Finally, the application 
will read the result from the database and displays it to the user’s smartphone. The column chart shown 
in Figure 3 shows a comparison between the developed algorithm blood flow rate measurements and 
various physical sensors measurements, the accuracy of the developed algorithm is 95.07%. 

The proposed system is an injury identifier in your pocket, it works in real-time and practically costs 
nothing since most people already own a smartphone. In addition, it provides the user with an affordable 
solution to primary diagnose injuries immediately which is important because many people assume 
their injures are not serious which leaves them with a lifelong injury. The developed algorithm achieved 
95.07% accuracy in comparison to conventional measurement techniques.

 Figure 1: Block Diagram. Figure 2: Processing Part.  Figure 3: Comparison. 
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Saha: Tourism Recommender System

Sarah Alabdulwahab, Lulwa Aljeraisy, Asmaa Althakafi, Rand Alhassoun

Supervised by: 

Dr. Amani Al-Ajlan
King Saud University, Riyadh, Saudi Arabia

ABSTRACT

Tourism planning is extremely crucial for both tourists and citizens. Information sources for tourism 
are scattered everywhere whether it is from books, travel experts, friends and relatives experiences, 
or social media platforms. Additionally, having too many choices leads to a problem called choice 
overload, where people feel pressured and influenced by a variety of decisions. Due to the fast growth 
of the internet along with the information overload problem, the use of recommender systems has 
started to become necessary. 

Saha aims to promote tourism in Saudi Arabia and enhance tourists groups’ experiences by suggesting 
the most suitable attraction sites based on their interests and preferences. Saha recommends to groups 
instead of individuals because day-to-day activities are shared by a group who have different and 
maybe contradicting interests, such as visiting a historical place or shopping, going to a restaurant or a 
coffee shop, and whether to watch a movie or a documentary. Therefore, it is important to have a group 
recommender system application that considers the suggestions of a group rather than individuals. 

Saha is an Arabic mobile group recommender system (GRS) application that recommends attraction 
sites to groups and individuals using content-based filtering techniques. For each attraction site, Saha 
provides the necessary information such as entry prices, telephone numbers, opening hours, and 
locations all in one place. Additionally, Saha allows tourists to review and rate sites and to keep a list of 
favorite sites. The attraction sites fall under four broad categories: natural, historical, entertainment, and 
shopping. The attraction sites have been collected using Google Places API. Then, the attraction sites 
were labeled by giving each attraction site category a weight from 0 (not belonging to the category at 
all) to 5 (belonging to the category the most). The process of the group recommendation starts with 
retrieving each individual’s preferences, which have been collected during the registration, then the 
preferences are aggregated which results in the group preference. Then, Saha recommends attraction 
sites based on the cosine similarity, which matches the group's preferences and the site's wights.

Saha aims to provide an Arabic GRS that recommends attraction sites in various cities of Saudi Arabia 
based on preferences or interests that the tourists have specified. This will play a significant role in 
promoting tourism in Saudi Arabia. Since many tourists travel within a group, GRS is more useful in this 
case, they provide recommendations after aggregating the entire group’s preferences, which in the 
case of this project, helps the group of tourists to decide on a destination, plan their trip better, save 
time and effort by reducing searches, therefore, solving the choice overload problem.
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Mobile Application For Physical Activity 

Manal Alohali, Lamia Alfawzan, Ohoud Almadi, Njoud Alhajri, Noura Alsheikh, Monirah Al-Ajlan
Information Systems Department  

King Saud University, Riyadh, Saudi Arabia  

ABSTRACT

Health is a great blessing that needs care and attention, and physical activity is crucial in maintaining 
physical health. The engagement in regular physical activity has positive effects on an individual’s 
health. However, despite its importance, physical activity is often overlooked. Daily physical activity is 
essential to maintaining a healthy weight and reducing the risk of chronic diseases . Although, adopting 
it as a lifestyle is not easy for some people. physical health has received great attention in Saudi’s 
Vision 2030 which stressed the need to raise the rate of physical activity within the community by 
providing the appropriate environment. There are several factors that influence the way in which sport 
and physical activity can be integrated in one's routine. On a local scale, in Saudi Arabia there are 
countless issues regarding physical health in general, statistics show that %77.66 of people over the 
age of 15 do not perform any physical activity for 150 minutes or more per week. [1] 

There are several problems holding back a portion of Riyadh’s population from practicing physical 
activities and maintaining their fitness and wellbeing . Haraka aims to enhance the overall wellness of 
the community by overcoming or reducing some of these problems such as the inability to find people 
to practice with, lack of motivation, or time issues. Another important problem is that a lot of fitness 
facilities in Riyadh are somewhat expensive. Finally, a particular setback is one that so many individuals 
around the world experienced during the events of this year, the COVID-19 lockdown. For individuals 
who had regular visits to fitness facilities, quarantine made it hard for a lot of them to continue an 
active lifestyle. 

Although there were previous efforts made to tackle the various problems mentioned previously such 
as the application HalaYalla, however their scope was too large and not focused on physical activity 
specifically. Also, any user can organize a public activity or event, which may raise security issues. 
On the other hand, Haraka only registers certified trainers after verifying their credentials. Some of 
of the challenges Haraka may face are finding suitable and accredited trainers to join the platform 
and controlling the number of participants in public events when it comes to permits provided by the 
government sectors. 

Haraka is an iOS physical health and social application. The application tackles some of the issues 
causing individuals to overlook physical activity by finding different ways to motivate users by hosting 
various challenges, which consists of a physical activity challenge and a scoreboard updated every 
week. Also, it offers an Augmented Reality (AR) gaming experience. The game presents a set of 
workouts and the winner is the user who completes the set faster. Also, Haraka offers flexibility in time 
and price of physical activities by having ranges of times and prices of public events and sessions 
hosted by trainers registered on Haraka, some of these activities could be, hiking, bike riding, and many 
more.  

The anticipated outcome is a healthier and more active society, one that spends more time and effort on 
their overall health and wellbeing. A society raising newer generations with higher awareness towards 
the importance of physical health. 

[1] "Family Sports Practice Survey", General Authority for Statistics, 2019. [Online]. Available:
https://www.stats.gov.sa/ar/950-0. [Accessed: 15- Sep- 2020].
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iBeta: An Educational Application for Diabetic Children

Rahaf Ahmad Al-Wadie, Rawan Hussain Al-Qahtani and Linah Mohammed Al-Zughaibi

Supervised by:
Dr. Amani Al-Ajlan

King Saud University, Riyadh, Saudi Arabia 

ABSTRACT

Diabetes is a chronic disease that occurs when the pancreas cannot produce enough insulin, or when 
the body cannot use insulin. Diabetes has two types: type 1 and type 2. The first type may affect 
children and adolescents, and the second type may affect the elderly and adults. Unfortunately, it has 
been shown that there is an increase in the incidence of diabetes, and it caused the death of 1.5 million 
people in 2012.  In our project, we discussed the first type that affects children and adults. However, some 
diabetic children may have trouble in accepting the disease and it may affect the child's psychological 
state. As result, they may refuse medications, healthy food and physical exercises. Additionally, it is 
difficult for families and doctors to explain diabetes to children and help them understand how to 
manage their disease. So, we propose an educational application that aims to support the diabetic 
children through an educational game, fun quizzes, and educational materials. 

iBeta Goal is helping diabetics children  to understand the reality of diabetes and increase their 
knowledge about how to deal with it and reduce the suffering of diabetics through support especially, 
in topics that well benefit them in the future such as insulin, healthy food, and physical exercises. Also, 
iBeta aims to give the parents a better and safer way to educate their children through games since the 
educational games help children learn and improve their mental skills and abilities. Because, games are 
no longer used for entertainment only, but for helping to treat and encourage children with diseases as 
well as it helps them accept and deal with their illness. 

Therefore, we build an Arabic educational application, since we found that there is a great shortage 
of Arabic applications for diabetic children, especially educational ones. However, iBeta contains two 
parts: the first part is a text and audio educational materials that include three main lessons which are 
insulin, healthy food, and physical exercises. Then the child is offered the option to take a short lesson 
and a related test that also includes a text and audio. The Second part is 2D game that consists of a red 
cell character called Beta that travels between worlds (levels) to collect healthy food. The game consists 
of three levels and each level focuses on a type of healthy food, for example in the first level (Spring 
world) the child must collect several types of fruits, in the second level (Autumn World) the child must 
collect  several types of vegetables and in the third level (Winter World) the child must collect meat 
and nuts. Furthermore, each level contains several information boxes that called information treasures, 
and when the child opens it, it will display short and easy to understand information message that is 
also in text and audio. Additionally, the more the child progresses through the levels, the difficulty will 
increase, as there are many obstacles during each level such as spikes and drowning in the water. If 
Beta (the character) is hurt, its health will decrease which appears through the health bar, if Beta is 
hurt until it dies it will be returned from the checkpoint, but it can raise its health by gathering food. 
And depending on the food the child collects during the level; besides, it will display her/his score and 
how many stars the child earned. 

The application is for children with diabetes, who are between 5-12 years old and speak Arabic. Since 
the application targeting children who are unable to read yet, we have been keen to add reading audio 
during all parts of the application the game, lessons, or even short tests. Furthermore, we used C# 
programing language and Unity engine, and it is provided for Android devices. 

Finally, with iBeta we hope to help diabetic children, reduce their suffering also educate them in a 
different and enjoyable way. Especially the Arab diabetic children due to the lack of programs and 
applications that designated for them.  



10 13th Annual Undergraduate Research Conference on Applied Computing

2021

Quantum Cryptography 

Samar Alahmadi, Reem Alsulami 
Rasha Wael Maarouf, Hafsa Ahmed Al Ali 

College of Technological Innovation
Zayed University, Abu Dhabi, UAE 

ABSTRACT 

Quantum cryptography uses principles from quantum mechanics to execute cryptographic tasks by 
quantum computers that cannot be theoretically broken. It applies the ‘no change theory’ that ensures 
nothing can be unintentionally interrupted, or in cryptography’s case, altered. Quantum mechanics, 
which plays a critical role in successfully hiding the message except for the intendant recipient, has 
three main principles that are important to understand in quantum cryptography. Firstly, the universe’s 
particles have uncertain state and position, meaning they can exist concurrently in many places or 
states. Secondly, photons, light particles, are generated in one of two quantum states randomly. Thirdly, 
quantum property cannot be measured with changing or distributing it, though some particles can 
be cloned. Quantum cryptography uses photons for data transmission over a fiber optic cable. If a 
message is read or copied by anyone apart from the intended reader, the state of the photon’s change 
and will be detected by both endpoints. This is why quantum cryptography is considered unbreakable 
and secure data from cybercriminals and cyber-attacks, such as MiTM attack, based on the laws of 
physics.  

Quantum key distribution uses properties of quantum mechanical systems to produce and distribute 
cryptographic keys. Standard computers manipulate bits in a 0 or 1 state to store information. In 
quantum computers, qubits, or quantum bits, can be in a 0 or 1 state like the standard computers, but it 
can also be both 0 and 1. This is called superposition. Photons transmitted from the sender go through 
a polarizer that assigns each bit as the following: vertical (1 bit), horizontal (0 bit), or a 45 degree (right 
degree: 1 bit, left degree: 0 bit).  

Not to be confused with quantum cryptography, post-quantum cryptography are cryptographic 
algorithms to secure against quantum computers. Quantum computers solve mathematical problems 
that standard computers cannot, by exploiting quantum mechanical phenomena. This means that 
various public key cryptography, such as RSA and ECC, will not be secure anymore. In the near future 
when quantum computers are available to the public, and cybercriminals had stored large amounts 
of encrypted data, post-quantum cryptography will secure the confidentiality and integrity of 
communications against them.  

The future of cryptography will entirely change after implementing and using quantum cryptography 
along with quantum computers. Common security practices and key distributions that are thought to 
be secure today will no longer be trusted. Moreover, quantum cryptography will aid in the security of 
IoT and smart cities, which are growing in use day by day. Researchers believe that there are still five 
to ten years until it is used, as for now, the research is still going on. There is a lot of research that is 
being done on this technology that can change everything, and the black hat hackers are waiting to 
take advantage of everything new. The future’s technological security will start to rely on quantum 
mechanics and computers, and all research will contribute to aid in generating quantum algorithms 
that are unbreakable.  
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Smart Domestic Water Management System

AbdulMohsen Al-Refaei, Ahmad Al-Enezi, Talal Al-Azemi

Supervised by:
Prof. Ashraf Zaher

College of Engineering and Applied Sciences
American University of Kuwait, Kuwait

ABSTRACT

Kuwait has a very harsh desert climate. It is very hot in the summer where the temperature is around 
45/46 C°, and it can reach up to 52/53 C° from June to August, not to mention sandstorms. Due to this 
high temperature, the water stored in tanks on the rooftops of the buildings become very hot even to 
touch. Cooling this water to a normal or cold temperature to make it usable is really a big challenge. 
This project is about designing and implementing a system that can solve this problem, in addition to 
adding smart management and alarming systems to detect leaks, determine water quality, and issue 
alarms, which involves a collection of smart sensors to measure and control many variables, such as 
flow, pressure, TDS, and pH.

The system will be smart and relies on the Internet of Things (IoT), so the user can control and 
monitor the system using a mobile phone from anywhere. The mobile application will allow the user 
to monitor and perform many control actions, either manually or automatically. Turning the pump on/
off, managing the energy consumption of the overall system, in addition to coordinating the work 
between the different units of the project. A wide variety of sensors will be used for monitoring the 
level, temperature, and quality of the water, while using a microcontroller to coordinate the different 
control actions.

As seen in Fig. (1), the proposed system consists of three main parts. A lower unit that is attached to 
the storage tank. It has a microcontroller that is the brain of the system where it controls and monitors 
the whole operation. There is also a Wi-Fi module connected to the microcontroller where it is used 
to communicate with the other parts of the system. An upper unit fitted with another microcontroller, 
with a Wi-Fi module connected to it, to communicate with the other parts of the system. This unit has 
five sensors to measure the all water-related signals. The third unit is a portable mobile application that 
allows the user to monitor and control the system from anywhere using internet of things (IoT).

Figure 1: Architectural diagram of the proposed project.
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ABSTRACT 

Sailing across the ocean is the core to multiple worldwide integral industries and to navigate safely, 
a smart monitoring system is essential. With the threats and challenges encountering marine vessels 
across the globe, ranging from internal vessel issues to piracy, distinct marine systems have proven to 
be efficient in applying supervisory control and data acquisition (SCADA) to avoid fatal consequences 
affecting crew members lives and the vessel as a whole. Thus, as future engineers we aim to design 
and innovate an integrated intelligent marine system that monitors the vessel effectively in terms of 
monitoring quality of air, deep inside and to control temperature, detect possible hazards due to leaks, 
fires, and potential collision with other vessels and marine objects.
 
As formerly mentioned, our integrated marine vessel smart monitoring system will be incorporating 
multiple sensors either separately or connected together that are powered by a solar-based renewable 
energy system. Using photovoltaic cells, the energy from the sun will be converted to electrical energy 
and stored in a battery to power the distinct sensors incorporated in our system in order to function 
adequately. Such sensors will be linked together onto a uniform display platform that allows the user to 
read and command actions accordingly as per the situation at hand. Possible extensions will be added 
depending on the actual progress of the project, and the availability of resources, such as a GPS-based 
guidance system as well as a simple antipiracy system.

As seen in Fig. (1), the proposed system consists of a solar based smart monitoring system using 
Raspberry pi 4B, along with multiple sensors and actuators. The proposed system is capable of 
monitoring fire detection, air flow ventilation, water level, GPS, obstacle detection and data logging 
will be networked with the microprocessor via I2C and ADC as per requirement. Moreover, actions will 
be initiated via the microprocessor and data logged to a server or app for data collection, analysis and 
monitoring.

Figure 1: Architectural diagram of the proposed project.
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ABSTRACT

Since the publication of many 802.1X encryption protocols, security researchers have found multiple 
flaws in some of the most used wireless security authentication mecanisms that are still present in the 
wild today. Popular tools exist in the open-source community to exploit those flaws (aircrack-ng, wifite 
etc...). Scapy is a powerful interactive packet manipulation pro-gram written in python. It is able to 
forge or decode packets of a wide number of protocols, send them on the wire, capture them, match 
requests and replies, and much more. Scapy is used a lot in the pentesting community as well as in 
the education of students in the cybersecurity field. The idea behind Scapyfi is to create a tool using 
only scapy to understand deeply and educate students about wireless network security and not simply 
using it like a script kiddie might do. The goal is to make students participate to its developement and 
re-implement wireless attacks (FMS, PTW, KRACK...). Moreover, if students are implementing attacks, 
they will learn about the mecanism behind and will be able to write down the concepts and share it 
with others. This year I have implemented a first version of this tool, making it open-source to make 
people participate to it’s developpement. First release is supporting WPA/WPA2 dictionnary attack on 
PSK 4-way hand-shake authentication mecanism. This paper will demonstrate how this attack works 
with the scapy implementation that sits behind it. This project is meant to contains all of the attacks 
explained in details with the final goal of becoming a full wireless pentesting tool.
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ABSTRACT

COVID-19 pandemic has caused enormous disruption of education systems in history. Closures of 
schools and other learning spaces have affected many countries, while distance learning, such as 
e-learning, mobile learning, ubiquitous learning, was used as an alternative to face-to-face learning. 
More than the basic features offered by any Learning Management System, the adaptive learning-
based system is one of the most promising opportunities offered to students to enhance their learning 
experience, primarily when they are restricted to study remotely. Most research papers addressing the 
use of adaptive learning systems emphasize adjusting the content offered to different types of learners. 
Many studies have shown that adaptive systems can be effective learning tools. This paper introduces 
an adaptive learning system; personalized course contents are provided to different learners’ profile, 
and the questions asked by students are personalized using an Ai-based Chatbot. 

In Learning Managing Systems, AI Chatbots can be virtual teaching assistants that reduce the teacher 
intervention in responding to students' inquiries daily. Most of the existing Chatbots have been designed 
to answer lesson plans, course objectives, assessment plans, assignments, due dates, etc.

We propose in this paper the STUASK (Student Ask), a mobile-based intelligent educational Chatbot 
used to assist students in answering their queries and clarifying their doubts related to specific topics. 
STUASK is an app designed for K-12 students to enhance their learning experience using their Android 
operating system's mobile devices. 

STUASK provides an innovative way that helps achieve higher teacher and students’ satisfaction, 
improve students’ interaction and experience, get a better quality of education, and improve the 
distance learning process. 

We have used IBM Watson assistant to create the Chatbot; 
then, we integrated the Chabot with the mobile app 
developed for the Android platform. This Chatbot is offering 
features such as explanation, examples, activities and a 
calculator. We have integrated within the STUASK app 
a persona, able to greet, reply to compliments, and even 
tell some jokes to make the student feel more comfortable 
while getting the answer to his questions. We have used 
the intents, the entities, the dialogues, the slots, and the 
web-hooks; we integrated the search skills and trained and 
improved the Chatbot functionalities. The first released 
version 1.1 consists of a straightforward educational Chatbot 
that contains four lessons on the mathematic subject of 
grade five. 

For future work, we would like to investigate the integration 
of other subjects offered to K-12 students. The app could 
support many languages such as Arabic as well as the voice 
Chatbot. Many efforts will be invested to connect our app to the ministry of education database so that 
only authorized students can use it.
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ABSTRACT

Due to recent circumstances with the Covid-19 epidemic, online learning has become immeasurably 
more important. This has caused many colleges to push the limits of their learning management systems 
(LMS) to accommodate the changes. The problem is that most colleges have limited data on how their 
students are using their learning management systems differently with the new online format. This has 
created a strong need for analysis of logs generated from LMS systems to discover how students are 
interacting with them now and how they can be improved.
 
This project will use logs captured by the Moodle LMS to observe how students have used their LMS 
during the first online semester at Saint Martin’s University. The goal of this project is to clean and 
analyze the data to find features that are not being interacted with in the base version of the Moodle 
LMS that is currently used. For the following semester, Moodle plugins, which are extra features for the 
Moodle LMS will be installed. Data from the Fall and Spring semesters will be compared to examine if 
the new plugins helped remedy the inefficiencies found in the base version of the Moodle LMS.  

The focus of this project is to improve the online learning experience for students as much as possible. 
This research will be valuable in finding areas where the Moodle LMS is not providing adequate features 
for online students. The analysis will provide instructors with information about the features of the 
Moodle LMS that students are interacting with often and the features that students are avoiding. The 
result will give instructors a better idea of how to plan their instruction using the Moodle LMS in a way 
that works best for the students. The infrastructure built to find this information can also be expanded 
for use in future courses to allow faculty to gauge the effectiveness of the Moodle LMS regularly during 
academic terms.  
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ABSTRACT

Special needs children suffer from medical, learning, mental health, development, and behavior issues, 
psychiatric and/or congenital condition. Special needs are a term for a wide array of diagnoses, from 
those that resolve quickly to those that will be a challenge for life. We specifically focused on their 
learning issues and making the learning process easy and fun for them at the same time. After visiting 
a specialist at a center for disabled to study the children’s cases closely and understand their problems 
and needs, we generalize our device to all special needs children, not only CP children as we mentioned 
at the first abstract. We design a device that is mainly used to simplify the learning process for them, 
according to their learning difficulties, concentration, and movement issues, that might affect their 
body organs functions, and harm their level of thinking. The device was created with taking the children 
safety, their movement and understanding ability, as a priority. It is made of acrylic, that is safe to touch 
and use. It can be used to all special needs children, but mostly for children that are between 5 to 9 
years old, that have a brief information about the topics that are in the device: numbers (1, 2, 3, 4, 
5), colors (red, green, yellow, blue, black), body organs (nose, ear, eye, mouth, hand), and geometric 
shapes (circle, rectangular, triangle, square, rhombus). It is a method of providing acrylic handheld 
elements (shown at figure 2) which will enhance their movement abilities, help them remain focused, 
and avoid getting them distracted. These handheld elements will be placed on the top of the device, 
the child will press them to answer what will be shown in a screen, the screen is at the top to show 
videos about the topics on it, it works with a remote control to choose the videos, stop them, and 
navigate between them. At the back side of the device there are five switches, one main switch for the 
device, and other four switches for the topics. Near to the main switch there is a voice control button 
and a charging place, the device works for approximately one to one and a half hour after charging. 
After the answer of the children, even if it is wrong or right, there will be motivational sentences and a 
hand clapping voice. Also, we place protectors at the sharp angles of the device, so the children do not 
hurt, and we did a user manual to guide the user. Using our device, the child will improve all the senses 
at the same time and in an interesting way. We try it on three cases of special needs children (Autism, 
Down Syndrome, Cerebral Palsy), they were very happy and interactive. We will talk about the results, 
how the device works, and all the details on the coming presentation. 

How the Device Works?
1. Turn on the device, from the main switch button.
2. Select one topic from the four, turn on the button that is related to it, and make sure that the 

other three buttons are turned off.
3. Place the five related acrylic circle of the topic on the device, make sure to place them correctly 

according to the numbers that are marked on the device (they are classified in the user manual).
4. Choose the related videos by the remote control to the screen, according to the video numbers 

in the user manual. The video is approximately two minutes, it stops a little bit to give time for 
the child to think, then it repeats again.

5. If the child pressed the correct answer the device will give motivational words, if not it will ask 
them to try again.

6. If another topic is needed, its button must be on and the other buttons off and repeat the same 
steps.

Figure (1): Our device        Figure (2): Acrylic handheld elements Figure (3): Back side of our device 
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ABSTRACT

The demand for e-learning systems has highly increased in the past several years, especially with 
the spread of the pandemic in late 2019, there was a global shutdown of many educational activities. 
Therefore, the importance of building effective online platforms has increased, which indicates that 
e-learning is a significant part of providing knowledge for the future. Consequently, universities and 
educational institutions have responded to these changes by adopting an e-learning system, what is 
known as e-education, distance learning, or online learning; it assists spread of knowledge to a large 
number of recipients, in addition to direct communication between students and teachers with the use 
of online media, computers and other technological resources.  

Notwithstanding the use of online learning in response to the pandemic, there have been many 
challenges that institutions, teachers, students, and parents have faced in adapting to the rapid 
changes, and this is because not all users have the same level of knowledge and proficiency in using 
online platforms provided by the school or university, including the ability to log in successfully, access 
online classes, and use videoconferencing to collaborate and communicate with others. Another 
problem is that applicable computer devices and strong internet connections are required to avoid 
system crashes or technical issues that might lead to lots of delays and data loss of contents delivered 
during class. Although there are many monitoring methods during exams provided by educational 
institutions, teachers and administrators have not yet been able to monitor students during exams with 
high efficiency, and no acute evidence that a student cheated during the test. Besides, teachers may 
find it challenging to ensure that all contents are delivered successfully to students and that there are 
no gaps in their lectures that could confuse students or lose interest.  

To preserve the long-term benefits of the educational system process, we must improve these systems 
and find new solutions to the challenges that users face while using e-learning systems. Therefore, the 
Internet of Things, artificial intelligence, and virtual reality are among the most powerful technologies 
that ensure the digitization and transmission of education. IoT is helpful in the digital learning field 
as it permits educators to monitor their students through real-time reports on students' activities 
in addition to creating interactive smart classrooms and laboratories. Artificial intelligence uses 
algorithms that provide a means for teachers to fill gaps in their lectures, grading assessments, helps 
students understand the concepts faster with immediate feedback from these systems, and assist 
users virtually to access courses and learning materials. Likewise, virtual reality can eliminate various 
difficulties, engage students to interact physically in learning environments (laboratories, classes, etc.), 
move virtually between campus corridors or the school building while seated in their homes, and 
instructors can present their experiments and effectively learning concepts. 

The research explores the state of literature about the effectiveness of using the Internet of Things, 
virtual reality, and artificial intelligence in the field of e-learning and its applications, seeking to support 
the education process and the possibility for institutions to adopt them among their processes to new 
conditions. 
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ABSTRACT 

It is predicted that by 2025, 44 zettabytes of data will be generated by machines in conjunction with 
80 billion Internet-of-things (IoT) devices. For instance, a wind turbine generates 10 terabytes of digital 
data per day, which is transmitted from the sender to the receiver over a large distance using a wireless 
communication link. The exponential increase in generation of data, over the next decade, is bound 
to cause a problem in providing enough Radio Frequency (RF) resources. This, then, necessitates the 
need to tap into its unused bandwidth available at higher frequencies in the infrared and visible light 
spectrum. The technology which uses the visible light spectrum in wireless communication to transmit 
data between devices is called Light Fidelity (LiFi). LiFi is a light communication system that enables 
transmission of data at high speeds over the visible light and infrared spectrum. 

The new proposed infrastructure-to-vehicle (I2V) communication system uses transmitters on 
streetlights to broadcast messages to surrounding vehicles for the sole purpose of enhancing road 
safety and promoting emergency preparedness via LiFi as shown in Figure 1. The prototype of I2V 
communication system for the transmission of information through light of the streetlights has been 
demonstrated. The prototype is a simulation of a road with two streetlights that can broadcast the 
encrypted warning messages via LiFi. The vehicles with receivers installed on them receive and decrypt 
the transmitted warning messages and display them for the drivers to know the condition of the road 
ahead of them. In case of an emergency, the drivers can request assistance by pressing the SOS button 
that sends an SMS message to the local emergency responders with the exact coordinates of the place 
at the time when the button was pushed. By doing so, the need for the drivers, amidst an emergency, 
to unlock their phone is removed thereby alerting the emergency responders to rescue them. 

Figure 2 illustrates building blocks of the base system which is the transmitting part of the prototype. 
It is responsible for sending the encrypted information using LiFi to the receiving end of the prototype, 
which is a vehicle. To emulate an emergency scenario; the fog, accident, and traffic push buttons are 
created. Figure 3 shows the connections made for the vehicle along with functional blocks, which 
includes GSM, GPS, and the emergency SOS button. 

The new proposed I2V communication system can help achieve the goal of enhancing emergency 
preparedness, reliability of police services and road safety stipulated in UAE Vision 2021 launched by 
H.H. Sheikh Mohammed bin Rashid Al Maktoum, Vice-President, and Prime Minister of the UAE.

 Figure 1: I2V Communication  Figure 2: Base block diagram  Figure 3: Vehicle block diagram 
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ABSTRACT

The mobile human-computer interaction (MobileHCI) went through many experiences and methods until 
it reached what it is today, starting from using keyboards to the use of finger-controlled touchscreens. 
These technologies and smart devices are continuously developing to increase its usability. However, 
the prevalent technologies currently used in smartphones are still failing to support a segment of 
society, people with motor impairments and who have limited ability to use their hands. Accessing 
smartphones for motor impairment is a field in which still facing many challenges and obstacles, they 
are still unable to use their phones freely without help. Therefore, it has become necessary to take the 
current human-computer interaction techniques on smartphones to a new level and start supporting 
eye-tracking technology to support accessibility and make smartphones fully available and usable 
by people with motor impairments.  This brings to light the idea of RAMAQ, which is a smartphone 
application intended for Arab motor impairment people to enable them to access and control their 
mobile’s browser and social media networks by only moving their eyes using eye-tracking technology 
without the need to use their hands.  

RAMAQ was developed as an iOS application for iPhone devices that supports TrueDepth camera. 
To support the eye-tracking technology in the application ARKit framework was used, ARKit has a 
class called ARFaceTrackingConfiguration to detects and track face, eyes directions by using the front 
camera its use was essential to develop the application. The first-time the user launches the application, 
he/she will be require conducting a calibration process to ensure the application can recognize and 
track the user’s face and eyes. After that, the instructions screen will appear to inform the user how 
to use the application to be able to navigate in the application between scroll up, scroll down, go 
forward, backward, and how to select objects within the application which is done by blinking with one 
eye. Subsequently, the user will reach the home page, which contains Twitter, YouTube, Browser, and 
Instagram websites links. In addition, on every page the navigation buttons will be shown for the user 
by looking at the edges of the screen. Also, the home page button will be visible on the left corner of 
the screen. Moreover, speech recognition technology used to fill the text fields in the application. This 
application can be used by people with or without motor impairment. Moreover, having eye-tracking 
technology installed on users’ smartphone devices results in an easier and low-cost solution. 
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ABSTRACT

The Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) has led to a global health 
emergency since the emergence of the coronavirus disease 2019 (COVID-19). Despite containment 
efforts, more than 123 million confirmed cases have been reported globally, of which more than 
400,000 cases are in the United Arab Emirates (UAE) as of March 24, 2021, according to the WHO 
dashboards. Machine learning (ML) tools have been proposed as tools to help in managing patients 
and lessening the unexpected burdens on healthcare systems. Existing ML prognostic tools mainly 
focus on predicting the risk of mortality among patients with . However, clinical evidence suggests 
that COVID-19 can result in non-mortal complications that affect patient prognosis. To support patient 
risk stratification, we aimed to develop a prognostic system that predicts complications common to 
COVID-19. 

In this retrospective study, we used data collected from 3,352 COVID-19 patient encounters admitted 
to 18 facilities between April 1 and April 30, 2020, in Abu Dhabi (AD), UAE. The hospitals were split 
based on geographical proximity to assess for our proposed system’s learning generalizability, AD 
Middle region and AD Western & Eastern regions, A and B, respectively. Using clinical data collected 
during the first 24 hours of admission, the automated machine learning-based prognostic system 
predicts the risk of developing any of seven complications during the hospital stay. The complications 
include secondary bacterial infection, Acute Kidney Injury (AKI), Acute Respiratory Distress 
Syndrome (ARDS), and elevated biomarkers linked to increased patient severity, including d-dimer, 
interleukin-6, aminotransferases, and troponin.  During training, the system applies an exclusion criteria, 
hyperparameter tuning, and model selection for each complication-specific model. An overview of the 
proposed system is shown in Figure 1. The system achieves good accuracy across all complications 
and both regions. In test set A (587 patient encounters), the system achieves > 0.91 area under the 
receiver operating characteristic curve (AUROC) for AKI and > 0.80 AUROC for most of the other 
complications. In test set B (225 patient encounters), the respective system achieves > 0.91 AUROC for 
AKI, elevated troponin, and elevated interleukin-6, and > 0.80 AUROC for most of the complications.

To the best of our knowledge, this is one of the few ML studies that predict non-mortal complications 
secondary to COVID-19 and the first to demonstrate a system that predicts the risk of such complications 
simultaneously. The system achieves a good performance across all complications, for example, 
reaching above 0.9 AUROC across two independent datasets. One of the main strengths of this study 
is that we used multicentre data collected from 18 facilities across several regions in Abu Dhabi. This is 
also the first data-driven study to present the population in the UAE and one of few studies with large 
sample sizes among COVID-19 studies.

Our data-driven approach and open-access 
code can be easily adapted for in other clinical 
settings, since it takes routinely collected features 
as inputs. Finally, through feature importance 
analysis, our system offers interpretability, and 
is also fully automated as it does not require any 
manual interventions. To conclude, we propose 
a clinically applicable prognostic system that 
can serve as a guide to anticipate the course 
of COVID-19 patients and to help initiate more 
targeted and complication-specific decision-
making on treatment.

Figure 1:  Overview of our proposed model development approach 
and expected application.
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ABSTRACT 

KSA electricity consumption continues to increase as the population grows, leading to a higher amount 
of electricity consumed per person. There are several factors contributing to this problem such as, 
appliances are left unattended and misuse of lights. The increase in consumption caused by these 
factors has a significant impact on the increasing monthly electric bill. With this, we developed HARMS, 
a monitoring and recommendation system for household appliances that can help reduce energy 
consumption. HARMS offers a smart solution that uses machine learning (ML) and a recommender 
system to track inhabitant's normal and unusual behavior in terms of appliances usage to manage 
energy consumption. Despite the fact that only 16% of the population in Saudi Arabia uses an energy 
consumption system to save energy, the KSA General Authority for Statistics reported in 2019 that 
46% are willing to buy a power saver or energy conservation system. This motivates us to develop the 
system to cater for those who are willing to conserve energy to reduce monthly electric bill and to aid 
them in monitoring and managing their electric consumption.

HARMS composes of hardware and software that can be handled and utilized to consume energy more 
efficiently. It will be developed to fit and maximize the inhabitant's comfort level through monitoring 
the inhabitant’s energy usage. The system will be divided into three modules: (1) Mobile application 
that will serve as an intermediary software in between system operations to provide notification of 
real time appliances recommendation to use. (2) Central Control Module (CCM), it will process data 
from censors to provide recommendation to the user. Monitors and computes the average of energy 
consumption which can be accessed using the system dashboard. The recommendation is achieved 
by using the Apriori algorithm and SVM. The Apriori is used to extract the user's patterns and based 
upon, the generated association rule will be fed to SVM to generate a recommendation. (3) Sensor 
module, that plug with appliances to get data from each appliance and send it to the CCM. Our system 
is different from other typical energy-saving systems because it combines the following feature :(1) 
Recommend Appliance to Use. (2) Energy Consumption Monitoring. (3) Monitoring Unusual Usage. 
(4) Calculate Energy Consumption for Individual Devices. (5) Send Notification to User Mobile. (6) 
Activities Automation. Where all These feature does not present in one system before. 

Regarding the results, we have trained and tested the data with and without random state parameter 
and both reached approximate results. Thus, multiple accuracy measurements have been recorded 
depending on different number of classes as shown in figure 1. Classes reflects the type of appliance 
that will be recommended. Figure 1 clarifies as more class is added, the 
accuracy goes down. We believe that it is occurring due to following 
reasons: 1) Matrix sparsity which affects the performance of SVM. 2) high 
dimensionality which makes the system more complex. 3) Generation 
of huge and unique association rules which affects time and space 
complexity. Based on these result, the system will limit its classes to two 
to three appliances in order to deliver more accurate recommendations, 
according to the user's appliance usage. We suggest that these three 
classes should be selected based on the common active appliances within 
the users current location.

In summary, we demonstrated our ongoing work on HARMS that provides 
an efficient solution for high electricity consumption in KSA. It combines 
the most important features from previous proposed solutions, which 
studies the daily inhabitant's energy consumption behavior through data 
mining approach and provide recommendation by applying SVM.

Figure1: Accuracy of training and 
testing data
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ABSTRACT

Recycling plays a vital role in saving the planet for future generations. In fact, recycling allows 
keeping a clean environment, reducing energy consumption and saving materials. Of special interest 
is the plastic material which may take centuries to decompose. In this context, the plastic widely used 
for packaging various products and that can be recycled is 
the Polyethylene terephthalate (PET). 

The Recycled PET (RPET) can be used to manufacture new products. Nowadays, companies are aware 
of the interest of recycling PET. However, the collection and sorting of the material remains challenging 
and time consuming. Sorting PET can be performed, either manually or automatically, at recycling 
facilities where the post-consumed objects are moving on the conveyor belt. In particular, automated 
sorting can process a large amount of PET objects without human intervention.

In this project, we propose a computer vision system for recognizing PET objects placed on a conveyor 
belt. Specifically, a deep learning approach will be deployed to segment PET objects semantically. 
Such system can be exploited using an autonomous robot to compensate for human intervention and 
supervision.

Keywords: PET, recycling, image processing, machine learning.
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ABSTRACT 

In the recent years, UAE has gained tourist attraction, through the infrastructure developed to cater to 
the markets. UAE hosts more than 200 nationalities that vary from doing business, living, learning, or 
touring in the UAE. And it is important for these people to find the perfect companion that suits their 
preferences, such as language, gender, age, and culture, to guide them, help with problems, and learn 
the culture of this country and adapt to it.

Assistance in meeting people (AMP) is a mobile-based assistant, AMP improves the idea of meeting 
new people through the creation of events via smartphones. AMP allows people to meet according to 
their location and preferences, which helps discover new people living inside the pre-define diameter. 
It also provides the user with many choices of interests and hobbies to select from and can add any 
participant as a friend for future events and quicker communication with them.

 AMP allows user to create a request or event, and other participants can check requests and join in. 
Information about both parties, such as name, age, general location, will be included. This will help 
people who struggle in finding suitable companions for their kids, or teenagers who are introverts and 
have a hard time making new friends. requests and events available will be based on the interests and 
hobbies picked by the user, and the user’s history cookies, if permission to collect them is given, to 
try and match similar users with similar interests in events together. This feature will also attract more 
users into using our application, because it helps them freely share their interest and find people who 
share this passion with them.

Because of the current situation with the pandemic, people are quarantining themselves, so the idea 
of meeting new people in this challenging time has become more difficult than it already is. There are 
other applications that share the same concept and goals with us, but in the recent years, meeting 
applications did not have much success, mainly because of the unfamiliarity and low value offering of 
the applications, and the lack of user preferences with no GPS tracking available. this leaves the user, 
when meeting with people, with no topics or shared interest to discuss with each other, which makes 
the user uncomfortable and not use the application again.

One of the main goals and purposes of AMP is utilizing current technologies such as GPS tracking and 
Cluster analysis and learn from previous application’s mistakes to make meeting new people, whether 
its kids, teenagers, or any age group easier for them. Another goal of this application is to help the 
parents to find other kids for their children to befriend and reduce the amount of time spent on social 
media and gaming. 

AMP will follow the guides and regulation of the pandemic and will include restrictions on the amount 
of people allowed in each event, also include the places and times allowed to meet up in (if there was 
a quarantine time regulation in that country). 
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ABSTRACT

One of the main characteristics of the sandy desert, other than the lack of water, is the mobility; due 
to its roughness, the nature of the sand, and the lack of improved roads and tracks. In the United 
Arab Emirates (UAE), given that most of the country is desert, one of the main challenges that faces 
desert drivers especially in Safari tours, the Border Guards, and Oil companies that operate in inland 
oil exploring is to move from one point to another, without getting stuck in the sand or been rolled 
over due to high sand, suchlike occurrences will have cost due to damaging the vehicle or equipment, 
and could result to fatal accidents. Currently, drivers in the desert relay on their experience and driving 
skills to maneuver the vehicle between the sand dunes to reach safely to the desired destination and 
even the most experience driver might face hardship in such areas. Reaching a good level of experience 
takes time and cost money. In the UAE companies that operate in the desert are obliged to give 
approved desert driving courses for its drivers. Therefore, an accurate and efficient technique that will 
predict the safest optimal route is required to help in navigating in such harsh environment to prevent 
and minimize the risks and the costly accidents. 

In this paper, the Intelligent Desert Route Finder (IDRF) technique is introduced. The IDRF is a 
combination of Artificial Intelligence (AI) and Geographic Information System (GIS). IDRF will use 
real geographic data such as Digital Terrain Model (DTM), Roads, Tracks and Type of land surface to 
determine the hardness of the route that will be taken in an area and give it a value that will be called 
“Cost”, in addition, the user may enter his/her preferences of driving in the desert and the type of 
vehicle used.  Therefore, the proposed technique should have enough information about the desert 
user and neighboring area. By feeding these inputs to an appropriate artificial intelligence algorithm 
that will be employed to help the IDRF to predict the safest optimal route and navigate drivers, despite 
their experience in the desert, safely specially in unfamiliar desert areas. Therefore, an accurate route 
will be predicted that will help the drivers to move safely in the sandy desert without facing any 
difficulty.
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ABSTRACT

Final exam timetable scheduling is considered as one of the most common problems in the UAE 
universities. This usually takes many days or several weeks of ‘repeat and repair’ after the feedback 
being given by the instructor and students. At the end of each course, final exams occur. The Duration 
for final exams is from one to two weeks. There are some hard constraints and soft constraints which 
need to be mentioned in final exam timetable scheduling. This would take much effort and time 
specially with universities with high number of students which will become overloaded for a student, 
which is considered as insufficient.

The main goal of this project is to improve the scheduling of final exams from the traditional and complex 
way to a more practical way by using artificial intelligence and electronic technologies. FES (Final 
Exam Scheduling) has numerous advantages and services in helping education institutions to schedule 
final exams easily without facing any difficulties. If the university accepts to add this application in their 
system, they will do the final exam schedule with perfect time and no. also, the students would be able 
to find the full information about each exam like hall of examination, date and time.

Final exam scheduling is the most crucial NP-complete problem in parallel and distributed computing 
systems. Several genetic algorithms have been developed to solve this problem. A common feature 
in most of them has been the use of chromosomal representation for a schedule. However, these 
algorithms are monolithic, as they attempt to scan the entire solution space without how to reduce the 
complexity of the optimization process.

 Even more, by using the genetic algorithm, evolutionary methods can be used to solve search and 
optimization problems, especially in scheduling. It is focused on the genetic processes of biological 
organisms. Genetic algorithms (GA) in scheduling final exams can be used as a method of optimizing 
a search tool for difficult problems based on the selection theory. In addition to optimizing, it also 
serves the purposes of machine learning, analysis, and development. It's similar to genetics in that it 
uses variables like selection, crossover, and mutation to generate genes, which would be applied to a 
random population in the first instance. GA aims to provide options for future generations.

In this project, a solution of final exam scheduling occurs using two genetic algorithms has been 
developed and implemented. Our developed algorithms are genetic algorithms with some heuristic 
principles that have been added to improve the performance. According to the first developed genetic 
algorithm, two fitness functions have been applied one after the other. The first fitness function is 
concerned with minimizing the total execution time (schedule length), and the second one is 
concerned with the load balance satisfaction. The second developed genetic algorithm is based on a 
task duplication technique to overcome the communication overhead. Our proposed algorithms have 
been implemented and evaluated using benchmarks. According to the evolved results, it has been 
found that our algorithms always outperform the traditional algorithms.
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ABSTRACT

A child’s early years are the foundation for his/her future development, providing a strong base for 
lifelong learning and learning abilities. Over the years, society  has become more interested in a child's 
education and cares about how to inculcate a love of learning.  One of the best ways to make education 
enjoyable to children is to present it to them indirectly, where they play games that represent the 
real world and make the concepts logical and understandable. Moreover, children spend long hours 
focusing on their tablet screens with a great concentration for entertainment target only, resulting 
in them being isolated and this weakens their social communication skills and exhausts their senses 
without benefit, making them miss a sense of the actual experience. From this spot comes Lafeef as 
an Arabic game-based application that interlinks the digital and physical world to improve children's 
experience while fostering a positive attitude and confidence in dealing with day-to-day experiences. 

Lafeef is a role-playing application designed as a bakery in which the child assumes the role of both 
the baker and cashier. We aim in Lafeef to combine the fun of playing with learning mathematics and 
entrepreneurship skills in an innovative way, as we sought to reduce the child's communication with 
the tablet device, and enable the child to be able to play with his friends to increase his social and 
communication skills.

Lafeef is built incorporating both the Tangible User Interface (TUI) technique that provides physical 
representation and control of underlying digital information and the deep learning approach to make 
the application recognize and locate the objects placed under the camera view. The system consists 
of a set of tangible objects detected by a tablet’s front camera that is redirected towards the playing 
surface using a reflector as shown in figure1. A digital image of the playing surface is obtained, and 
the placed objects are recognized through a deep learning model. In this way, physical objects placed 
under the front camera view become digitally connected in real-time. While playing Lafeef, children 
can choose to play training or challenge mode. In the training part, children will learn each skill 
separately, such as learning shapes at a simple level, colors, and basic mathematics. The other part is 
the challenges, in which the children would assume the role of the baker and serve the customers and 
handle the bakery’s finances.

In conclusion, Lafeef ensures an interactive, indirect, and enjoyable learning journey supported by 
Tangible User Interface (TUI)  which create a wealthy experience in children's childhood. 

Figure 1: Screenshot from Lateef’s app showing the camera reflector and challenge scenario of serving the 
customer and returning the change.
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ABSTRACT

As we all know, "Education in childhood is like engraving on stone." so one of the most important things 
that must be considered for a child's life is education. With education, our nation will rise and evolve. 
Preschool education is a remarkable stage full of energy and excitement that should be considered 
by children's parents; learning the basics at this stage might positively affect the children in advanced 
stages. The dilemma is that education opportunities differ from child to child, especially for people 
with special needs (deaf and hard of hearing) because they have much fewer learning opportunities 
than healthy kids do, so they need more care in their education and future. Everyone knows that the 
first years of the child life is very important. Getting the knowledge, learning new things, and discover 
around all that is essential thing in the child life before school to be ready to learn new things. 

The "Mushir" application is an Arabic language application for android system that targets deaf and 
hard of hearing children from the age of four to seven years. The "Mushir" application allows the child 
to choose from four different basic categories that will increase child knowledge and enthusiasm for 
learning more in an entertaining format. These categories are divides into (letters - numbers - shapes 
- colors) [1], through which the child can choose if he/she wants to choose the play section or the 
learning section. The child can learn from the content of the category he/she has chosen. In addition, 
the child can play in two different ways the question can be answered by either opening the camera 
and indicating a movement of his/her hand in sign language using "image processing" technology by 
applying real-time processing for the camera senses, or through the multiple choice.

As a "Mushir" Team, we seek to be the best choice for all parents of the deaf and hard of hearing 
children, and that we enrich the Arabic content for pre-school applications for deaf and hard of hearing 
children.

“Mushir” Logo

Select categories screen                        
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 ABSTRACT

Cardiovascular diseases are the leading cause of fatalities worldwide. Electrocardiography (ECG) 
with vital signs provides a general picture of the patient's overall well-being. Standard ECG signals 
have a high degree of variability, depending on certain factors such as gender, age, and lifestyle. 
This variation complicates the interpretation and the diagnosis of doctors. Machine Learning & 
Artificial intelligence (ML & AI) are increasingly prevalent in most fields, including engineering 
and healthcare applications. Traditionally, Artificial Intelligence (AI) required vast amounts of 
computational power. However, this is not the case nowadays as AI is becoming prevalent in most 
industries such as healthcare due to developments in algorithms and technologies that enable it 
to detect particular patterns in large datasets, which are not efficiently and accurately detectable. 
TinyML is the intersection of machine learning and embedded Internet of Things (IoT) devices, and 
it has the potential to revolutionize the medical field. Although AI is becoming more integrated 
into most industries, it is still underutilized in the medical field. Previous research has shown that 
AI can play a significant role in healthcare. Additionally, other research has shown that AI models 
could detect left ventricular dysfunction, silent atrial fibrillation, and hypertrophic cardiomyopathy. 
We conducted a survey aimed at medical professionals to further demonstrate the importance of 
machine learning in medical diagnosis. Given the unpredictability of heart conditions, 80 percent 
agreed that constant remote monitoring of ECG signals is a must, while 100 percent disagreed 
when asked if healthcare services provided in remote areas are adequate for cardiovascular 
diagnosis. 100% of healthcare providers asked were in favor of the integration of AI in medical 
devices. Based on the research and the surveys conducted, we discerned a gap in machine learning 
techniques in diagnosing biological signals and vital signs. Therefore, we saw the potential to 
bridge this gap using TinyML. We collected datasets and used them to create, train, and test an 
ML model deployable on a microcontroller board to be locally analyzed and interpreted offline. 
We successfully classified three ECG conditions (sinus rhythm, atrial fibrillation, supraventricular 
tachycardia) with varying accuracies on a small Arduino board. After creating and testing various 
ML models of different parameters and processing methods, the model which achieved the best 
results for ECG signals classification, had an average accuracy of 78%. An IoT component was 
also added to the device to display and store data from sensors such as SpO2, temperature, and 
heart rate, that could be used for further analysis and dataset creation later. The results of the 
ECG ML model interpretation and the vital signs were displayed locally onto an OLED display 
and transmitted to the IoT platform (Blynk) to be viewed by anyone with authorization. The IoT 
platform can give notifications to healthcare providers in cases of emergencies, with customizable 
normal ranges for each patient.
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ABSTRACT

Street lighting is one of the most important infrastructures in every country as it provides a number 
of important benefits. It can be used to promote security in urban areas and to increase the quality 
of life by extending the hours in which it is light so that activity can take place which will affect the 
economy of the country positively. also, one of the major importance is that it improves safety for 
drivers as it prevents enormous numbers of car accidents plus it will decrease the number of the 
crimes so by knowing all that we understand that designing and implementing street lights is one of 
the main concerns of authorities in every country however by doing few searches we can see that the 
streetlights have huge power consumption in every city as it varies between 25%-30% , so here we 
notice the first problem which is power waste as there many roads in every city that have little number 
of people that  goes through it at night if not none while the lights will be turned all time and that will 
also be as we say waste of money plus it will reduce the life time of the streetlights .

In this project we are presenting the smart streetlights that is being monitored with IOT and sensors 
to detect fog, rain and car or objects that passes through the street then it will act depending on the 
data that it gets  by turning on/off with some controlled light intensity plus it will be monitoring the 
roads for an kind of  high air palliation in orders to notify the drivers to wear their masks  and all of this 
data will be monitored online through IOT and stored in cloud for further analysis which will lead to 
reduce power consumption more lifetime for the streetlights as it will last much longer than it usually 
do plus it will be cost efficient on long terms  we got this idea because we usually see some streetlights 
turned on all the time in the streets or turned on all the night even when the streets are empty which 
is meaningless waste of power throughout the globe and costly however that power could be used in 
some other ways especially that electricity and power is an important factor in our daily life now a days 
the main reason for this project is that we want to accomplish a system that is cost efficient and can 
be presented to meet the public needs with less electricity and power waste  and less human errors .

The prototype we are presenting will first check for humidity and temperature in order to understand 
if there is fog or not if yes it will turn all LEDs to on if no it will check if its day or night by checking the 
light intensity through the LDR if its day it will turn all LEDs off if its night it will check if there is a car 
parked by the road side and depending on its location we will be turning specific LDSs for it if there is 
no car on the road side we will be checking for the IR sensors(which will be replaced later by a wight 
sensor in real life) if it gives signal that means that there is an object on the road which will be turning 
the lights on with controlled intensity depending on the position of the object that is moving in the 
road if there is none it will turn lights off as for roundabouts and exists it will have the lights turned on 
all time with 50% intensity then as the objects move to the exist or roundabout it will lights will go to 
100% intensity  .
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ABSTRACT

Children’s early years are vital in their ability to learn; they are curious about things around them, 
including natural phenomena. However, most of these phenomena or events that happen in nature 
contain geological processes that are difficult to interpret, which can cause the child to have a poor 
understanding or loss of interest in the phenomenon. In order to encourage children to learn about 
these phenomena, we need to simplify difficult ideas and present them in a fun and effective way 
and avoid the outdated educational methodologies that rely on indoctrination and memorization. The 
Naseem mobile application was conceived to fill this gap.

Naseem is an edutainment mobile-based application that targets six to ten years old Arabic-
speaking children. The application teaches children about different natural phenomena, including 
rain, earthquakes, volcanoes, snow, lightning and thunder, and rainbow in a simple, memorable and 
enjoyable way. Naseem gives the children a head start in their educational journey by exploring the 
natural phenomena using two interactive technologies. The virtual reality (VR) technology is used to 
create a simulated environment for each natural phenomenon that places the child inside a virtual 3D 
experience. To enhance children's understanding, the augmented reality (AR) technique is utilized 
through providing interactive 3D objects of the natural phenomena integrated with the surrounding 
real-world content. In addition, the application provides quizzes with a motivating reward system to 
encourage the child to be more observant and invested in learning more. Also, an interactive character 
called Naseem will be accompanying the child through the application to provide the required 
assistance in a simple and fun manner. The app has four sections: Learn phenomenon, Watch VR, 
Explore AR, and Take quiz.

The child’s journey begins in the Learn phenomenon section, which explains a natural phenomenon 
using multimedia with Naseem’s voice. After that, the child can go through the Watch VR section, 
where the child enters a virtual world to see a video of the natural phenomenon using a VR headset. The 
Explore AR section consolidates the child’s knowledge by allowing the child to visualize and interact 
with three-dimensional models of the natural phenomenon integrated into the child’s surrounding 
environment. Finally, the Take quiz challenges the child with a test, which includes a reward system 
to measure understanding. Once the child completes all phenomena successfully, the child will earn a 
certificate of achievement.

This application can provide children many significant impacts. It can enhance the effectiveness of 
understanding the natural phenomena, increase their desire to learn, improve memory retention and 
recall by using AR/VR techniques, and satisfy their curiosity about natural phenomena.

In conclusion, Naseem is an effective tool for assisting parents in teaching their children about natural 
phenomena easier, and also could help educational institutions to make learning fun and delightful. 
Moreover, Naseem can enrich the Arabic content in the field of applications that utilize AR and VR 
technologies.

Learn section (Earthquake) VR section (Snow) Quiz section (Lightning and 
thunder)

An interactive AR section (Volcano)
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ABSTRACT

The ongoing coronavirus pandemic has become a big menace throughout the world. Healthcare 
providers today are faced with increasing dangers and risks of being in proximity with infected 
patients, which has costed the lives of thousands of them worldwide. The aim of RNA is to minimize 
the interaction between the health-care workers and the patients to decrease their risk of infection and 
save their lives.  

The RNA can measure the patient`s vital signs like blood pressure, blood glucose level, blood oxygen 
level, body temperature, and heart rate by using sensors and devices. It can also deliver items to the 
patients such as food and medications by using IR sensors that help it find its way to the patient's room 
by lane following while avoiding obstacles. It can act as a communication medium between the nurse 
and the patients, as well (Figure 1).  The nurse can command the RNA by using a mobile app. Also, the 
app will allow the nurses to remotely monitor the health status of many patients and receive alarms and 
notifications in case of patient's health issues.  

The RNA system includes the following components: 

• Indoor navigation: consists of an Arduino board equipped with lane following algorithm to 
navigate to the patient room. The algorithm analyzes combinations of 1's and 0's received from 
IR sensors, to execute appropriate navigation operations (move forward, reverse, right, left, and 
stop).

• Vital signs measurement: sensors connected to a Raspberry Pi module are used for temperature, 
heart rate and oxygen level measurement. In addition, a camera is used for visual readings from 
devices of blood pressure and blood glucose level. An OCR algorithm is used to automatically 
extract the readings from the devices images and input them into the system database.

• Communication and system command: consist of robot tablet app, the nurse app, and the 
system database for the patients' health monitoring and conveying of useful messages between 
the nurses and the patients. Through the app, a nurse can remotely command the robot for one-
time or repetitive tasks and follow their execution.

• Identity verification: face recognition is used for secure management of the system operations. 
For patients and nurses faces detection, the RNA uses a Histogram of Oriented Gradients (HOG) 
algorithm. For face recognition, DLIB toolbox is used which contains machine learning algorithm 
based on deep ResNet network model and has an accuracy of 99.38%. This insures efficient 
system management.

Figure 1. Robotic Nurse Assistant 
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ABSTRACT

Caring for indoor plants not only brings beauty and nature into homes, but it can also improve air 
quality, enhance your mood, reduce your stress, and boost your health. However, plants have different 
types, and they differ in the method of caring for them according to their types, and sometimes the 
plant’s type is unknown or cannot be recognized. Plants also have common problems, such as falling 
off, or yellowing leaves or other issues caused by not being in an environment that has an adequate 
level of humidity and temperature. Therefore, we need a solution that guides us to the ideal way of 
taking care of the plant according to its type, so it can have a longer life and get the optimal care it 
needs.

Even though there are several mobile and web-based applications that address this problem, there is a 
lack of Arabic-Language content. Also, none of the applications leveraged the Internet of Things (IoT) 
in their services.

"Shatlah" application is found to solve this problem. It is a smartphone application intended for Arabic-
speaking users to help them take care of their indoor plants according to their different types. The 
application utilizes the artificial intelligence (AI) technology to identify the plant. The user will take a 
picture of the plant through the application and once the app recognizes it, it will present the plant’s 
information to the user. The given details include the plant’s name and care information such as the 
suitable place, required sunlight, and the amount and times of irrigation.

To keep track of the plant, the user can save the plant’s information and add a reminder for watering 
the plant. In addition, the application provides guidelines throught the user can obtain general planting 
tips and find solutions to the common indoor plant problems.

On the other hand, the application provides an alert system based on the Internet of Things through 
the use of a humidity sensor that measures the level of moisture in the plant's soil, and a temperature 
sensor that measures the temperature in the surrounding environment. When inappropriate sensors 
values are detected, the user will be notified by turning on an LED light and getting an alert message 
from the application.

As a result, the artificial intelligence techniques can be effectively applied to detect the plant by 
different factors such as its shape, color, and texture. In addition, IoT system can be used to enhance 
the life of the plant in various ways like monitoring the water level in the soil and its temperature.

If your home or even your working place does not have indoor plants, which you think are unnecessary, 
it is time to change your mind and "Shatlah" application will be helpful for you.
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ABSTRACT

The pandemic “Covid-19” had negatively impacted the global economy. Naturally, several measures 
were taken to fight its spread. For instance, placing several sanitizing devices around facilities, and 
positioning thermometers at the entrance points. However, we observed some problems within the 
implementation of these measures. 

In case of sanitizing devices, the bigger the building, the more difficult to manage them all. In other 
words, some of them may take hours or even days until they get noticed and be filled up again. While 
in case of taking temperature, we noticed some employees do not do their job as expected especially 
during the rush hours. This is due to either a huge number of incoming people (like during rush hours), 
or due to utter carelessness. All of these are reducing the effectiveness of these measures. This will 
cause the government to spend even more money for recovery. Therefore, we developed a device that 
can solve these issues and more. 

In this project, we built a smart device that sanitize, take temperature, simplify the job of managing 
and effectively help in fighting this pandemic and any similar new ones. The functionality of sanitizing 
and taking temperature are done simultaneously in a quick and accurate manner. To make the job of 
supervising many devices that are spread out easier, all the devices can be connected to the internet. 
This was done to allow the devices to send various kind of information to the database. Using our 
incorporated application, a staff member can view all the sent information (e.g., current amount of 
liquid in a device). Additionality, in case somebody have a high level of temperature, a photoshoot, 
time, and location of the device will be sent to the database. An alarm will be set off at the same time 
to warn nearby people that there is a suspected individual. Moreover, our smart device has an eye-
catching screen that can shows information and instructions to spread awareness. Finally, our device 
has a feature to fill its tank automatically rather than opening it and manually filling it.

Figure 1 State Diagram for the project. Figure 2 Our device SSLL interior form.
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ABSTRACT

Peripheral Vascular Disease (PVD) refers to a cluster of conditions in which narrowing and hardening 
blood vessels occur in the peripheral circulation, particularly in the legs. Affecting more than 200 million 
people worldwide and being the number one leading cause of amputations, PVD is gravely overlooked. 
PVD symptoms are distinctly common with a wide variety of diseases that make it challenging to 
diagnose in time. Left untreated, PVD can take an extensive toll on resources and the patients’ health 
and lifestyle.
 
PVD is a deliberating disease with possible devastating outcomes. It destroys patients physically 
and emotionally, taking a toll on their lives and making simple everyday tasks painfully unachievable. 
Availability of a method for the early detection of PVD grants a golden chance at recovery and stopping 
the development of the disease and its associated effects.
 
Blockage of blood vessels in the extremities can be identified by measuring vital signs at that extremity; 
hence, it is possible to diagnose  PVD using blood pressure, pulse oximetry, ECG, and PPG. However, 
many of those methods failed to provide quick and accurate PVD detection, thus ultimately resulting 
in late detection and its associated complications.

In our project, the PPG sensor MAX30102 is connected to an Arduino Uno microcontroller board. 
The PPG signal is acquired through this connection and the datapoints of that signal are tested via a 
Machine Learning model designed on Edge Impulse. We utilize machine learning algorithms (Neural 
Network and Spectral Analysis) to build a classifier to classify the recorded PPG as Normal or PVD 
accurately. A large public dataset is used to train and test the model.

Throughout the implementation process, several major issues were encountered, one of which is data 
collection. Since this project has never been implemented before, there is no dataset currently available 
that relates PPG signals to PVD. Thus, considering Blood Pressure is one of the major PVD risk factors, 
we relied on a dataset of PPG signals with respect to Blood Pressure to train and test our ML. We 
implemented the design and tested the model using live signals. The results were correctly classified 
signals with a total accuracy of 94%. 

Due to the inaccessibility to suitable datasets and PVD patients to test the model on, the system was 
implemented using the available resources. Further research and development can make the system 
more accurate and effective. The result will be the creation of an affordable, lightweight system that 
accurately and efficiently performs early diagnosis of Peripheral Vascular Disease. 
 
The proposed system will not only perform quick and easy detection of PVD, but it will also provide 
a route for the constant monitoring of oxygen levels and heart rate of PVD patients and other users. 
Enlisting this testing system in the primary vital signs measurement stage of any hospital or medical 
center visit would provide a means of detecting otherwise unknown vascular diseases, including 
PVD. Thus, the proposed would give PVD patients a fighting chance to catch-up with the disease and 
undergo necessary treatment before the complications become irreversible.

Figure 1: System Connection and test result
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ABSTRACT

The world is encountering a war with the Covid19/Covid20 virus and fighting it with all means, tools and 
techniques. Some important tools used are the information and communication technologies which 
has shown a significant role against this virus. Indeed, the literature shows many information and com-
munication technologies (ICT) that are used against the Covid19 in different levels and stages (such as 
the work of Khaddage, Fayad, & Moussallem, (2020); Madianou, (2020); Manteghinejad & Javanmard, 
(2021); Parra, Gupta, & Mikalef, (2021); Ting, Carin, Dzau, & Wong (2020); Udugama, Kadhiresan, Ko-
zlowski, Malekjahani, Osborne, & Chan, (2020)). Previous studies indicate that the ICT can help several 
moral communities as a countermeasure against the virus, and that some emerging technologies are 
evident to mitigate the impact of the striking features of the COVID-19 pandemic worldwide. 

However, we need to better understand what types of technologies used, in which stages and settings, 
as scholars provide single focuses on specific technological tools in their studies. Therefore, and in or-
der to bridge this knowledge gap, this paper presents and classifies more than 50 smart technologies 
that are used to deal with the Covid19/Covid20 Virus worldwide. The methodology applied in this pa-
per is the multicriteria classification (also called multiple criteria decision aiding) which involves prob-
lems where a finite set of alternative actions should be assigned into a predefined set of preferentially 
ordered categories (clusters or classes). This approach is applied on all reviewed technologies that are 
relating to Covid19/Covid20 virus. The classification set equation considered is X = {x1, x2, …, xm} where 
m is alternative classifications that are available. The classification is based on an absolute evaluation 
scheme, where a predefined specific set of categories is used to classify observational instances. Ac-
cordingly, the smart technologies are classified into several clusters: platforms, functionalities, places, 
countries, applications, services, and components (hardware and software). Afterwards, a comparison 
between those smart technologies took place with regards to their efficiency and effectiveness, cost, 
side effects, people perceptions, security and privacy by considering the equation: C = {c1, c2, …, cm}. 

As a result, it was found that the Covid19/Covid20 technologies could help in detecting, testing and 
fighting the virus (xm = 3), through different intelligent and smart platforms (robots, smartphone appli-
cation, Laser, Artificial Intelligence, mobile laboratory units, smart wearable devices, Camera and tem-
perature recognitions, drones, etc…) (cm = 13), in a different medical protocols based on the country 
(distance, face-to-face, on call, etc.), different contexts and countries (China, Europe, The Middle East), 
different IT infrastructural components (5G, IoT, IoB, GPS, RFID, …) and others. 

  

This research also focuses on the UAE context in dealing with the Covid19/Covid20 virus issues tech-
nologically. The UAE has launched several technological initiatives to combat the virus; including mo-
bile applications and cameras for surveillance, and contact tracing through exchanging an encrypted 
secure tracing identifier code. Also, the UAE has utilized technologies for mass virus testing and treat-
ment, and for the national vaccination program. By specifying the main technologically used to early 
detect, accurately test and precisely fight the virus chronologically and collectively, the UAE model in 
confronting Coronavirus pandemic is considered exemplary and very efficient from both technological 
and non-technological perspectives.    
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Two Diagnostic Approaches for ADHD: Detection of Irregular 
Blinking Patterns and Poor Motor Inhibition  

ABSTRACT

Keywords—ADHD, eye blinking, attention, EOG, motor inhibition, impulsivity, EMG
Attention Deficit Hyperactivity Disorder (ADHD). It is a neurodevelopmental disorder characterized by 
inattention, hyperactivity, and impulsivity. ADHD has the highest mental health misdiagnosis statistics. 
In 2017, the USA reported that approximately 1.1 million children are misdiagnosed with ADHD. ADHD 
misdiagnosis leads to many negative consequences that deteriorates patient’s quality of life. The two 
main reasons behind ADHD misdiagnosis are the overlapping symptoms between ADHD and associated 
disorders and the lack of objective assessments.

We have extensively studied ADHD and related brain imperfections. We identified two physiological 
markers that help us to do prognosis of the ADHD. First, connectivity between degree of attention 
and blinking. During an eye blink, the brain’s attention is switched by transitory activating the default 
mode network (the brain region responsible for inattention) and deactivating the dorsal attentional 
network (the brain region responsible for attention). ADHD patients have weaker neural connections in 
the dorsal attentional network and stronger neural connections in the default mode network. Second, 
we relate impulsivity and hyperactivity with motor inhibition. ADHD patients have a basal ganglia 
dysfunction (the brain region responsible for motor inhibition), which results in impulsivity and poor 
inhibition.

Based on our detailed research, we have designed a new system that accurately diagnoses ADHD titled 
''BlinTor''. It comprises of two independent subsystems: the EOG-based subsystem and the EMG-based 
subsystem. The objective of the built EOG-based subsystem is to detect attentional levels by analyzing 
the eye blinking patterns whereas the built EMG-based subsystem is intended to detect the impulsivity 
levels by analyzing the muscle force variability during No-Go tasks.

To test the EOG-based subsystem, we have done a simulation where an individual is instructed to mimic 
the ADHD patients’ behavior through mind wandering, inattention, and frequent head movements. 
During this test, the individual views a visual stimulus for one minute. The EOG signals are real-time 
processed; the blinking rate, blink duration, the duration between two consecutive blinks, and attention 
deficit severity grading are computed using a microcontroller. The computed results are sent to and 
displayed on our custom-built application software.

To test the EMG-based subsystem, we have done a simulation where an individual is instructed to 
mimic the ADHD patients’ behavior through impulsive behavior, producing variable muscle force 
during No-Go tasks and frequent body movements. During this test, the individual must respond to 
60 Go/No-Go tasks (each takes one second) with a ratio of 4:1 (four Go tasks to one No-Go task). The 
individual must respond to the Go tasks by gripping a stress ball that produce a grip muscle activity. 
The individual should not respond during No-Go tasks. The EMG signals are real-time processed, the 
motor responses are detected, and the muscular strength level is measured by computing the RMS at 
each No-Go period using a microcontroller. The computed results including the number of incorrect 
motor responses are sent to and displayed on our application software.

Our entire system BlinTor is an additional valuable tool to aid in the ADHD diagnosis. It helps in 
decreasing the rates of ADHD misdiagnosis, underdiagnosis, and overdiagnosis. Our EOG-based 
subsystem can successfully detect irregular blinking patterns and measure the attentional levels of 
ADHD patients by comparing the recorded readings with standard blinking rates (15-17 blinks/min), 
standard blink duration (100-150 mS) and average intervals between two consecutive blinks (2-10 S). 
Our EMG-based subsystem can successfully detect poor motor inhibition and records muscle activity 
during different No-Go periods. Also, capture the individual’s false responses to different No-Go tasks.
One of the most difficult aspects of our journey was the scarcity of relevant literature. Other roadblocks 
included a lack of suitable test subjects and ethical concerns about using human subjects in experiments. 
It was extremely difficult to create two independent systems in such a short amount of time. The 
presence of noise (particularly movement artefacts) has a negative impact on the performance of our 
models, and we have used analog and digital filters to mitigate this effect.
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ABSTRACT

The loss of hearing can have an effect on all age groups, impacting the development of the spoken and 
written language for younger patients, and social issues for adult patients. In the UAE alone, 4% of the 
population, or around 376,000 people, deal with such issues on a daily basis. Individuals suffering from 
hearing loss/deafness need a solution that will allow them to overcome the sound barrier. Non-hear-
ing-impaired personnel who are not familiar with conventional sign languages will also be able to un-
derstand deaf people through our system. 

The proposed prototype consists of the following parts: A headset, an Epson smart glass, a raspberry 
pi for the processing and a speaker. Our system is able to do speech to text recognition so it will be dis-
played in the Epson smart glass, and from there, the data is translated into another language as shown 
in figure 1. The application is also capable of detecting user defined keywords and saving the conversa-
tion in a log for later purposes. The detected sign using a typical glove-based sign language interpreter 
as shown in figure 2 is then read out through the speaker system attached to the raspberry pi. 

The main feature for the system, EEG signals will be detected by the headset and then processed to 
give an output for the speaker so normal people can hear what the deaf people is trying to send after 
deaf people controls using a smartphone if the output signal will be heard by the speaker or not, where 
the language will be translated to UAE language, this is a developed feature additional to the sign lan-
guage method of the prototype.

Figure 2: A typical glove-based sign language interpreter

Figure 1: The Arabic to English menu accessed by 
pressing the “switch language” button.
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ABSTRACT

Waste in the oceans and seas has increased tremendously 
among the last decade, waste varying from plastic bags, cans, 
oil spillage, and other kinds of wastes. According to Rubicon, 
ocean pollutions kill more than one million sea birds each year 
and over 100,000 marine animals die every year from plastic 
ingestion. We propose the Autonomous Buoy-Drone project. 
Our main objective is to propose an autonomous buoy-drone 
(ABD) that will be subjected in the water. Similarly, the drone 
acts as an assistant to the buoy to detect the wastes in the 
water. Thus, the buoy will be capable to clean the detected 
wastes using data communication between the drone and the 
buoy. The system will use a feedback from the sensors and 
the drone in order to locate and clean the waste, the thrusters 
will be used to move the buoy.

The Autonomous-Buoy-Drone (or ABD for short) is a system 
that comprises of two smaller yet important subsystems, 
the boat/buoy system, and the drone/quadcopter system. 
These two subsystems communicate to each other where the 
buoy performs tasks such as water quality data collection, 
continuously monitoring the marine life below, and cleaning 
the water surface, while the drone is assisting the boat to move 
in certain directions where a trash or a waste object has been 
detected. Together, they form a fully autonomous system. 
Water quality will be measured by different sensors such as 
temperature, salinity and conductivity, and pH sensors, in 
which any small deviation from the good quality values will 
signify an issue with the surrounding water. This data will be 
viewed and communicated to the user and researcher directly 
on a designed user interface.

We recommend our project due to the danger of water wastes and pollution to the living beings and 
environment, and immediate action must be taken to reduce the global and regional wastes in the 
oceans and seas. Thus, we aim to use our project as an immediate alarm for any danger that could 
occur to the marine life in the area, which is done via the water quality and marine life monitoring 
systems, thus we aim to preserve animals and plant life in the sea. Additionally, our project will use 
clean and green energy such as the solar energy to operate, removing the effect of air pollution.

There are some measures being taken around the world to reduce the global sea wastes pollutions, but 
we are sure that our solution is more sufficient due to the fact that we are able to deploy a swarm of 
the ABD system, which would cover a large area and sustain a clean water, and that we measure the 
water quality factors to the users, monitoring any issues with the quality, reducing the overall costs that 
marine researchers would pay to collect this type of data for relevant studies. Solutions that are being 
used today depend on fossil fuels and would pollute the water with oils and chemical contaminations, 
and this fact is eliminated while using our system. 
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ABSTRACT

This project presents a technical solution for caring houseplants using Artificial Intelligence and Internet 
of Things. Many people prefer to have natural houseplants to give a refreshing landscape to their houses. 
Unfortunately, taking care of the houseplants is a problem due to the living conditions of life where a 
person may become distracted from watering these plants leading plants to wilt. The acquisition of 
plants is important because it contributes to the production of oxygen and reduces the level of carbon 
dioxide in the place and thus increases the quality of life. We aim to facilitate the process of plant care 
and educate users about the different types of plants. Unlike the current solutions, such as the irrigation 
timer or the drip irrigation, they do not provide the feature of identifying the plant type. Identification 
is an important part because it contributes to awareness of caring for plants. Once you know the type 
of plant, it will facilitate the process of caring for it. In addition, the irrigation devices using the timer 
are ineffective because they do not adapt to the changes that occur, such as precipitation, in this case 
the soil will be damp and do not need watering, but the temporary will water it and it will cause the 
water level in the soil to rise and the plant may wilt. The same problem is if the sun gets too hot, and 
the soil dries up, the irrigation timer will not water it until the specified time for watering arrives. These 
shortcomings in the old solutions prompted us to implement the project. Because he will take care of 
watering the plant whenever the plant needs it based on the moisture content of its soil. So, our project 
concerned with automatic watering of the plant, in addition to identifying the name of that plant. To 
solve this problem, we created a mobile application integrated with sensors and a deep learning model. 
The deep learning model called MobileNet V2 is implemented to recognize a plant type that obtained 
by camera. While the hardware is responsible for the automatic watering and consists of the sensors 
associated with the Arduino Uno. We used sensors to calculate soil moisture and sensors to determine 
the water level in the tank with an Arduino Uno. The user can manage the houseplants that he/she 
owns through the application and classify them according to their types; it also enables the user to 
monitor the level of soil moisture and watering.
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ABSTRACT

The COVID-19 pandemic is an ongoing global pandemic of virus disease. A virus that can spread 
around easily, quickly and can put many people’s life in danger which it affected people in all ages. 
However, evidence to our current date suggests that two groups of people are at higher risk of getting 
severe COVID-19 disease specially older people (that is 60 years old and above) and those who are 
suffering from medical condition (such as cardiovascular disease, diabetes, chronic respiratory disease 
and cancer) this risk increases with age spreading of this virus is still a major concern.

The aim of this study is to help on the battle against spreading of COVID-19, in hospitals, public, 
transportations, airplanes and other enclosed places which the virus can spread easily. So, we will 
overcome the virus by developing a robot called (Sterilization Robert) it will be monitored through 
mobile phones and tablets which this robot can help to sterilize places instead of human beings doing 
it. Our way of life has been altered by COVID-19 for the near future, which lead to no contact operation 
will be critical. Robotic offers a variety of solution to combat the pandemic’s effects. which it will 
reduces the risk of cross contamination and increases the sanitary condition of indoor environment 
with true-no contact functions and double disinfection modules. Moreover, my Sterilization Robot will 
protect a lot of institutions in our country because he will be programmed to sterilize places within 
certain settings that will lead to no one will be worried if that place is sterilized or if it is still infected.

Technology has made headway in developing a solution to overcome this crisis. However, even with it 
progress there are many drawbacks and problems that need to be addressed such as in each of the 
situations that many workers can sterilize places which is unaware or sometimes by being aware while 
it can put their life and others life at in danger and others at risk. Science and Engineering have made 
a significant contribution to help us to solve some problems. The sterilization Robot is a self-contained 
Robot that can be operated manually. It also has the ability to operate in a fully automated mode, as 
well corona virus and microorganisms can be deactivated in record time. Based on artificial intelligence, 
cameras, the device will have a high security and there will be a program that aids users in mapping 
the sterilized environment, when the battery energy level falls below a certain threshold, the robot will 
return its charging station to recharge. in two, maybe in two and a half hours, this robot will be able to 
clean 200,000 square feet of office and conference rooms. we researched and we want to develop this 
robot because we know they`ll be useful now and in the future, we looked around and ahead, and we 
don’t believe COVID will ever go away, at least not anytime soon, and we know that every time we can 
improve the cleanliness and disinfection of our public areas, we are in a strong position. 

I am confident that this will assist us both now and in future, as this robot could be able to protect 
people’s lives in the event of pandemic. I believe this system idea to be reasonably marketable to the 
consumer in the not-too distant future.
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ABSTRACT

Thousands of cases reach into emergency rooms every day that must be handled by medical staff 
members which are very limited in many medical centers. In 2020 the whole world has faced a global 
pandemic due to covid-19 which led to very busy emergency rooms. Nurses were dealing with routine 
procedures like patients’ registration and vital signs measurements instead of focusing on more im-
portant tasks. 

Identifying and classifying patients' health status based on their condition severity, as soon as they 
reach the emergency room, is the first step that must be performed by nurses. Studies have shown that 
many people reaching emergency rooms are re-visitors with non-urgent needs. As a result, nurses are 
wasting a lot of time to serve these people while they could spend this time serving genuine severe 
and much urgent cases. 

In general, hospitals have a limited number of medical staff, and to help them cope with the daily 
constant pressure in the emergency rooms and easily identify urgent cases from non-urgent ones, 
we proposed Automated System for Effective Emergency Room (ASEER). ASEER is a system aiming 
to support medical staff by automatically preparing and dispatching entering patients to appropriate 
categories based on their condition severity, and thus allowing them to focus on more important tasks 
and cases. 

The system includes a self-service kiosk which assists entering patients through screen instructions 
about how to enter their credentials “national ID” to identify themselves. Then a simple questionnaire 
will be displayed for the patients to select the type of symptoms that are related to their condition. This 
is followed by the request to follow each of the steps for vital signs measurements, such as tempera-
ture, blood pressure, heart rate and blood oxygen level. This process is carried out by a Raspberry Pi 
module equipped with needed sensors. 

The collected condition information is then compared to the historical patients' electronic health re-
cords. First the condition is identified based on the questionnaire results, then the patient data are 
converted into features and fed into a classification algorithm that will categorize the patients' condi-
tions into one of three categories based on the Emergency Severity Index (Low, Moderate, High). After 
that, ASEER dispatches the patients to the appropriate treatment rooms, and puts them in waiting lists 
according to priority based on condition severity and urgency. For now, this project covers only Ap-
pendicitis, COVID-19, Heart Disease, and Stroke; however it can be expanded to cover more conditions. 
Figure 1 shows the architecture of ASEER system.
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ABSTRACT

Background and Problem. Sea water desalination is the process of separating salts from water to 
produce potable water. It is a very important process for countries that lack fresh water sources such as 
UAE. Many techniques are used in this process, but the most common one is the reverse osmosis (RO) 
process, which uses semipermeable membranes. Although this technique is widely used, it has a major 
drawback which is membrane fouling. Membrane fouling is caused due to inorganic salt deposition. 
This problem decreases the efficiency of the process and increases the costs.

Solution. To solve the problem of inorganic salts fouling on the water filtration/desalination membranes, 
a proposed solution is to treat saltwater using a new adsorbent called GO-IL before sending it to 
the desalination process. GO-IL is an adsorbent made of graphene oxide nanosheets loaded with an 
ionic liquid called propylammonium nitrate. Treating saltwater using GO-IL aims to adsorb significant 
amounts of salts (e.g. Na+ and Mg2+) present in water before starting the desalination process. This 
pretreatment process reduces desalination membrane fouling, enhances the desalination process, and 
reduces cleaning and maintenance costs. 

Purpose and Methodology. The purpose of 
our work is to simulate the water pretreatment 
process using GO-IL (explained in the previous 
paragraph) on a molecular level scale to test 
its efficiency. To achieve this purpose, we 
use the computational power of Molecular 
Dynamics (MD) Simulations. MD Simulations 
use software packages to imitate the behavior 
of atoms in the real world based on physical 
laws and system properties that the user feeds 
to the software (force fields, temperature, 
pressure, etc). MD Simulations hold advantage 
over real experimental work by saving time, 
money, efforts, and resources. This makes MD 
a better method to study new materials. In our 
simulation, we first define the initial state of the 
system, the force field parameters to be used, 
and the dynamics to be applied. Then, we run 
the simulation for enough time to allow the 
ion adsorption to occur. Finally, we assess the 
process efficiency by measuring the percentage 
of adsorption that occurred.

Results and Expected Impact. The results of this 
work are expected to provide quantitative information about the efficiency of the adsorption process 
from nanoscale perspective. This information can further be used to enhance the pretreatment process 
by applying parameter sensitivity analysis and finding the optimum conditions for the highest possible 
efficiency. This solution will have a huge impact on the efficiency of the RO process if implemented 
and will decrease the cost of the process. As UAE gets about 96% of its domestic water from sea water 
desalination, any development in the desalination pretreatment process will benefit the country and 
increase the production of potable water.
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ABSTRACT

The media on the Internet is expanding rapidly. However, the lack of textual descriptions for the images 
has limited their utilization by visually impaired people and has affected the search engines’ perfor-
mance in finding the right images for a natural language query. Automatic image captioning can help 
solve these problems by automatically generating accurate descriptions of the images. 

An image caption is a textual description that identifies the essential parts of that image, their fea-
tures, and the relations between them in grammatically correct sentences. Generating captions auto-
matically is one of the main challenging problems in artificial intelligence that is receiving significant 
attention nowadays. The emergence of deep learning approaches has considerably contributed to this 
field. However, research on image captioning systems for Arabic language has not yet reached the 
remarkable results obtained for English. Among the most prominent deep learning mechanisms is the 
Attention Mechanism. The basic idea of this mechanism is to give more attention and focus on the most 
prominent parts of the data when processing them. The attention mechanism has contributed to the 
field of image captioning since the first application of this technique. 

In this project, to automatically generate Arabic captions for images, we use an Attention-based ap-
proach proposed in [1]. This approach combines two types of attention mechanisms. The visual fea-
tures vectors of the image, extracted using Faster R-CNN, represent the bottom-up attention since 
each vector describes a salient region in the image. The extracted features are fed to a two-layered 
LSTM. The first layer represents the top-down attention, which computes the attention weights of the 
visual features, and the second layer is a language model which outputs a word at each time step. The 
final output for this model is an Arabic descriptive sentence for the input image. Figure 1 illustrates the 
model.

To evaluate the model’s performance, experiments were conducted on the Arabic version of Flickr8K 
dataset [2]. The proposed model achieved 47.7 for BLEU-1, 13.7 for BLEU-4, 30.0 for METEOR, 40.2 
for ROUGE-L, and 70.5 for  CIDEr. These results are better than most of the existing deep learning 
approaches for Arabic image captioning including those obtained by Eljundi et al. [2] who used the 
same dataset. 

References:

[1] P. Anderson et al., “Bottom-Up and Top-Down Attention for Image Captioning and Visual Question Answer-
ing,” in Proceedings of the IEEE Computer Society Conference on Computer Vision and Pattern Recognition, 
2018, pp. 6077–6086.

[2] O. ElJundi, M. Dhaybi, K. Mokadam, H. Hajj, and D. Asmar, “Resources and End-to-End Neural Network Mod-
els for Arabic Image Captioning,” in Proceedings of the 15th International Joint Conference on Computer 
Vision, Imaging and Computer Graphics Theory and Applications, 2020, pp. 233–241.

Figure 1: The bottom-up top-down model. 
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ABSTRACT

About 75-90% of one’s time is spent indoors being surrounded by light, forms, colors, soundscapes, 
and furniture. Architecture is not only about creating designs, but also has psychological values. 
Previous research highlights, facets of building and designs impact deep emotional connections, which 
correlate architecture and psychology. Urban architects focus on developing designs and elements of 
interiors that could affect the cognitive functioning of inhabitants. Cities and Buildings can influence 
happiness and well-being through specifically designed structures. Studies suggests that architecture 
affects our cognitive abilities, our decision-making, our mental and physical well-being, our thinking, 
and emotions.

The main problem addressed through this study was how modifications can be made to architectural 
elements and design of an individual's space to connect with their personality/behavior. A qualitative 
methodology utilized for this research through an online survey developed to evaluate people’s 
perception of their surroundings influencing them. The questionnaire garnered over 200 responses 
from adults between ages of 25-50 in the Middle East and India. Post-analysis, the findings suggest 
that 83.5% of people prefer spacious, open, and well-lit rooms. Participants preferred elements like, 
greenery, space, lighting, and privacy for a comfortable, healthy space. Cumulative results imply that 
certain designs and features of urban settings affect individuals’ behavior, mood, and actions. These 
findings supported the initial objectives of the study and the impact of interior design on the human 
psyche has triggered the need to find a solution for the same.

An application can be developed with assistance from psychologists and interior design experts as an 
AI-integrated solution to the suggested problem. Through the study, an understanding has developed 
about how different architectural elements can impact one’s behavior or personality. Hence, the app 
would initially administer psychometric tests to assess an individual’s personality traits and behavior 
followed by which the user would be asked to choose their preferred interior space for modification 
(like, office, living room, cabin, or bedroom). The app would utilize the test results and data inputted by 
the user for a design algorithm. The AI system would suggest specific options for interior elements such 
as  color, form, space, texture, pattern, and light   that matches or connects with their own personality. 
The various options given to the user through the app would correlate with their personality traits and 
create an enhanced living environment for them.

Prior research has shown a significant gap between architecture influence on personality and behavior, 
as environmental psychology is a recent area of research. This study was designed to assist future 
environmental psychologists and architects to create sustainable, clean, and healthy areas for people. 
Future recommendation for this study would encourage researchers to study minute elements of 
the architecture space and its impact on the physical health of users. Planners and environmental 
psychologists should utilize designs to communicate with individuals and colors as mediums to convey 
their message.

Keywords: Architectural Elements, Behavior, Mood, Interior Design and Environmental Psychology. 

Fig 1: The four main elements of Environmental Psychology Fig. 2: AI - Based App Prototype Solution
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ABSTRACT

Familiar to the world of engineering are Dennard’s Scaling and Moore’s Law, two principles regarded 
as the reason for much of the early performance gains in most computer systems. This was only true 
until the mid-2000s, however, when Dennard Scaling began to breakdown, and the architectural 
paradigm began to shift towards the adoption of accelerators, specialized devices designed to meet 
high operational standards. The underlying architecture of each accelerator is primarily influenced by 
the requirements of the field it aims to work in, and so can be explained in a problem-solution manner. 
Going further, since each accelerator is specialized, different accelerators for different computational 
needs can be combined, and worked together to produce highly successful computing systems.

GPUs, for example, are multi-threaded SIMD processors made for tackling the ever-growing graphic 
requirements of video games. They take advantage of each pixel’s independence by assigning many 
units of work, called threads, different jobs in groups called warps. These warps run in parallel on active 
cores called streaming processors (SPs). TPUs and NPUs are also other examples, in which TPUs are 
entirely focused on enabling high-speed deep learning (DL) models, and NPUs are adapters made to 
satisfy the bandwidth-hungry networking applications. At the heart of a TPU is the matrix multiply unit, 
or MXU, which consists of a systolic array arranged in a way that alleviates memory bottleneck, and 
performs the highly parallel matrix multiplication needed in deep learning. For the NPU, it is mostly 
the external coprocessors (along with the internal PEs) which allow for the high data capture and 
streaming speeds needed for today’s networking.

While interesting in their own right, the most significant advancements in recent years come from the 
combination of different accelerators together, or accelerator level parallelism, which allow maximum 
efficiencies in every aspect of computing. Taking on the examples above, we propose a deep learning 
system, composed of (amongst others) the three aforementioned accelerators. Where the NPU would 
be needed for high-speed access to the labelled database, the GPUs and TPUs could each take on 
specific roles in DL models, rather than all at once. We suggest this mainly due to the reality that 
GPUs and TPUs are each more optimized for different areas of DL – where GPUs are better for small 
batch sizes, non-MatMul computations and FC models, TPUs excel with large batch sizes, and are more 
efficient for CNN models. This can be traced back to each device’s architecture: a TPU’s MXU is more 
suited for models which have high levels of weight reuse, as in CNNs, and needs large matrices for full 
utilization. A GPU’s flexibility and sophisticated memory system allows it to do more varied calculations 
than the TPU, and allows it better performance with memory intensive models, as in FCs. Such a system 
would thus allow different accelerators to run more suited models in parallel, and take full advantage 
of today’s technology for the future of deep learning and its various applications. A future work for this 
paper would be the benchmark of an actual system as the proposed, for more accurate testing.
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ABSTRACT

Educational timetabling is the process of scheduling events (e.g. classes and exams) in time and space, 
based on a set of policies and constraints. An example of constraint is the so called first-order-conflict 
which states that two different events cannot be assigned to the same space/room at the same time. 
A scheduling solution might have several objectives such as minimizing schedule conflicts and insuring 
efficient utilization of resources. Several timetabling tools and software exist. However, based on the 
early exploratory search we have done, only few of these tools are free or opensource. The objective of 
this work is to survey, test, and compare these tools.

According to our preliminary findings, the main available free tools are UNITIME, FET, and Mimosa. 
Each tool has its own system architecture and unique features. University Timetabling (UNITIME) is 
a comprehensive system with several scheduling functionalities, including classes, exams, and other 
events scheduling (unitime.org). It is open source, web-based, java-written, and platform-independent. 
After data entry (e.g. input of the list of rooms, instructors, and courses to the system), a timetable 
will be generated. This timetable can be further adjusted manually using the constraint solver of the 
tool. UNITIME allows roll-forwarding of selected data into the next term aiming to facilitate and speed 
timetable generation for next term. After testing, we found UNITIME to be reliable and accurate. On the 
other hand, it needs time to get used to it and to learn how to use it. 

FET is a freeware licensed under the GNU Affero General Public License (lalescu.ro/liviu/fet/). It has 
been in use since 5 November 2009; and the latest release was released on 9 March 2021. FET algorithms 
are implemented using C and C++. The software considers both soft and hard constraints, and supports 
assigning a weight to each constraint. These weights are used during the recursive process to swap 
events and generate better timetables. FET takes csv and xml format files as input, and exports the 
output into xml, csv or html format. The output timetable is not editable and has to be regenerated 
after every modification. This software has been implemented on different platforms and it has been 
translated to more than 30 languages.  

Mimosa Scheduling Software (Mimosa-Factsheet) is used in over 1000 organization, ranging from 
small size schools to universities and different business centers in over 80 countries. It includes 
different characteristics such as calendar management, resource scheduling, real-time scheduling and 
so on. This scheduler is intuitive and user friendly. It allows for automatic and manual timetabling. It is 
implemented using Borland Delphi and it has a commercial and a free edition. Mimosa has a “Health 
Check” feature that provides hints and suggestions to the users to help them improve their scheduling 
content. 

In conclusion, UNITIME looks very promising, and it is one of the tools we are contemplating to test very 
closely, modify, and enhance to support scheduling at Zayed University. Our objective is to propose a 
tool that will be used to create college courses and exams schedules and create an application that will 
help students generate their own schedules. This might require us to manipulate the tool by modifying 
the algorithm written in Java.

Table 1: Summary of existing free tools and software
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ABSTRACT

Timetabling is a very challenging and a widely researched problem. Many 
solutions are being proposed to schedule suitable timeslots and locations 
for a variety of events (e.g. exams, classes), while respecting specific 
requirements and avoiding conflicts. The focus of this abstract is the 
University course timetabling problem (UCTP), a sub-field of Educational 
Timetabling aiming to search for an optimal course schedule that meets a 
range of hard and soft constraints. Hard constraints are those that cannot 
be violated (e.g. two courses cannot be scheduling in the same room at 
the exact same time), while soft constraints are good to have constraints 
(e.g. no class should be at 8 am).
 
UCTP is classified as an NP-complete problem. This type of computationally 
extensive problems may not reach an optimal solution in a timely manner. 
Therefore, different heuristics and meta-heuristic search-algorithms 
have been proposed in the literature. Each of these algorithms has its 
advantages and disadvantages. Some, for instance, settle at a local-
optima (i.e. the best solution within a subset search-domain) and provide 
a faster convergence, while others settle at a global-optima (the best solution within the whole domain) 
but suffer from slow-convergence. Examples of algorithms that converge to a local-optima include 
Simulated annealing (SA), Tabu search (TS), Greedy algorithm (GA), and Local search (LS) algorithms. 
Global-optima algorithms include Genetic Algorithm (GA), Particle Swarm optimization (PSO), and 
Artificial Bee colony (ABC). 

A hybrid approach is an approach that combines two or more algorithms to leverage their advantages 
and diminish their shortcomings. Several types of hybridizations are being used and results have shown 
an increase in both the flexibility and quality of the hybrid solutions [1]. An example of hybridization is to 
use local-optima algorithms to find a starting set of potential solutions (e.g. a starting set of acceptable 
timetables), then feed this set to a global-optima algorithm to find the final solution/timetable. The 
local-optima algorithms in this case might converge faster (because applied to a sub-domain only) 
and identify potential solutions that might have been overlooked otherwise. The speed of the global-
optima algorithm is also be enhanced, by focusing and limiting the algorithm search domain. 
 
An instance of this can be Particle Swarm optimization and Local Search Algorithm (PSO-LS)- algorithm 
that enables fast convergence to further optimize the PSO algorithm [2]. Fig.1 illustrates an example 
where the LS algorithm finds the best local solution (represented by a flower) for each neighborhood. 
Then, the ABC takes over the set of local solutions to find the global solution. Another one is the 
Greedy Genetic Algorithm (GGA)- that uses the results of the Greedy algorithm as initial population 
of the Genetic algorithm (GA); overall computation time is improved, and the initial population is a set 
of local-optima rather than the raw initial population [3]. This was experimented on a sample data and 
produced a fitness level of 600 which would be 550 if pure GA was used; the results also converged 
from about 800th generation more consistently as compared to the pure GA [3].

In conclusion, timetabling problem is yet to have its solution while one of the suggested methods 
is hybridizing algorithms. Hybridizing algorithms are certainly more complex and demand more 
resources, yet they result in reliable satisfactory solutions that are robust and have fast convergence\

REFERENCE
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IEEE 10th Conference on Industrial Electronics and Applications (ICIEA), 2015. 
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Figure 1 Illustration of hybrid solution
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ABSTRACT

Increasing research in the field of Artificial Intelligence (AI), Machine Learning (ML), and Natural Lan-
guage Processing (NLP) has enabled the rise of a class of robots called Social Robots, which focuses 
on building robots that can interact and engage with people. However, such technological develop-
ments also carry risks, such as invasion of privacy by hackers, access by unauthorized individuals to 
restricted premises, and/or potential of users to disclose private information inadvertently or perform 
unsafe actions. In this study we investigated the possible vulnerabilities in an android-based commer-
cialized social robot, Zenbo Junior. 

Methodology: Our experiments comprised the following steps: 1) identify the different features of Ze-
nbo Junior; 2) analyze the robot for possible threats that might be exploited by an attacker; and 3) 
simulate cyberattack scenarios using a variety of systems and frameworks that are commonly used in 
many actual attacks. 

Implementation and Results: The first step of our security assessment was to perform a port scanning 
using Nmap. It was found that the robot has 6 open ports (TCP) and 15 filtered (UDP) ports. The next 
step was to decompile applications found on Zenbo Junior and analyze them to ensure proper code 
implementation. Several apps were extracted from the robot using the Android Debug Bridge (ADB) 
tool. The extracted packages were analyzed using Oversecured and AndroBugs. The results indicated 
that the apps may be vulnerable to several threats. For example, the Zenbo music app was found to 
have hardcoded passwords/token. We tested this vulnerability using OWASP ZAP by intercepting the 
traffic between the robot and the application server. The login credentials were captured in clear text. 

Lastly, we used different attack scenarios to test the vulnerability of the robot to local and remote 
unauthorized access. For local attacks, the experiments were done by connecting to the same Wi-Fi 
access point of Zenbo Junior and utilizing the open port that is created with the Zenbo App Builder 
application to take control of the robot without further authentication, as well as generating reverse 
shell payloads using the Metasploit Framework and the Evil-Droid tool on Kali Linux by installing them 
on the robot. To simulate a remote attack, we infected a legitimate application with a reverse shell 
payload and transferred it over ngrok without having to configure port forwarding on the router. The 
generated payloads gave interactive access to the robot, allowing the attacker to take photos, record 
sounds, run several applications, and access photos and different files on the robot. 

Conclusion and Future Work: This research has indicated a number of security vulnerabilities that could 
be used to control the robot by unauthorized individuals. To protect these vulnerabilities, it is recom-
mended to avoid downloading applications from untrusted sources, and to ensure that the robot is 
always up-to-date. Further, such technologies must be designed with security in mind (e.g. a developer 
should not hardcode sensitive data, to prevent leakages). We intend to carry out further attack experi-
ments on Zenbo Junior using different tools and techniques. The aim of this work is to shed more light 
on the security level of commercialized social robots before their deployment by public entities or sale 
on the public market.  
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ABSTRACT 

Rapid population growth has led to an increase in the number of vehicles which has produced parking-
related issues. As a result, it has become harder for people to find an empty parking space near their 
desired destination. Therefore, long searching time for empty parking slots could lead to being late for 
important meetings, traffic congestion, and even some traffic violations. 

The proposed solution is a smart parking system that aims to help drivers find empty parking quickly 
and efficiently. Using IoT technology, the application provides the driver with a real-time view of the 
parking slots’ availability by using IR sensors placed on each slot. Also, the system includes a reservation 
system presented to the driver using an iOS mobile application that helps the driver reserve a parking 
slot in advance. Indeed, the reservation service will be only provided in the gated lots served by Lot 
system. Figure 1 shows a description of the system components.

Moreover, the system uses some actuators, such as servo motors, to lock each slot to guarantee that 
the driver will park on his/her reserved slot. Figure 2 shows the hardware prototype for the system. 
Also, the system has a QR code scanner to scan either the reservation QR code at the entrance gate 
and the invoice QR code at the exit gate. Furthermore, the information read from the QR code can 
handle some situations in which the driver exceeds his/her duration; the system will reschedule a new 
slot and add credits to the driver account.

Figure 2: Hardware prototypeFigure 1: System components
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ABSTRACT

As the physical world becomes increasingly dependent on the digital world, we, both as individuals 
and organizations, are becoming more and more exposed to digital vulnerabilities with real world 
repercussions. In fact, it seems that with growing regularity that even someone who just casually pays 
attention to the news comes across a story about some well-known person, organization, or even 
country succumbing to these vulnerabilities and finding that they have been hacked. As such, it is 
becoming exponentially more important for “non-technical” people to have a better understanding 
of basic cybersecurity practices and procedures, and the importance of such things in regards to the 
protection of their personal and professional lives.

With this in mind, we developed the “Two Pronged Method Theory” for illustrating the immense 
vulnerabilities faced in this new digital age, and how to further ensure your protection against them. 
Not only that, but it is also designed with simplicity in mind so as to appeal and be understood by 
almost anyone, regardless of their background. Summed up, our method involves showing how anyone 
who knows how to use the internet can become a mobile digital threat through the combination of 
simple web searches and a very cheap computer (a Raspberry Pi, $100USD). We then show how easy 
and tangible it is for anyone to protect themselves and their devices from such threats. 

                                         Figure 1: Diagram of the Raspberry Pi Hacker deployed out in the real world

All a person needs to become a digital threat to those around them is a Raspberry Pi computer (and its 
required micro-SD card), their smartphone, and a cheap battery pack to power the Raspberry Pi hacker. 
Assuming the bad actor already has a smartphone, the only additional costs is roughly $120USD before 
they’re able to wreak havoc on the systems and people in their environment at they walk around their 
surroundings unnoticed. And thanks to quick internet searches, this bad actor doesn’t even need any 
prior knowledge or experience beforehand. By demonstrating this firsthand, the purpose of our first 
prong is to scare the audience into giving us their attention. With the attention garnered through the 
first prong, we then step into our second prong and take advantage of the situation to educate them 
on how to protect themselves against such behavior. 

In simple terms, we use the Raspberry Pi for scare tactics to show the average person on the street how 
easy it is for them and their peers to become a cyber threat. Theoretically, through this scare they’ve 
now gained a healthy appreciation of how serious and important cybersecurity is. As such, they’ll be 
much more attentive as we show them how easy it is for them to implement simple cybersecurity 
practices and protect themselves against future threats. 

Because whether at home or work, it is no longer just technology professionals that are responsible 
for the security of the systems we all use. It is now a responsibility shared by all as our physical world 
becomes ever more reliant on the digital world. 
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ABSTRACT

With aging, the ability to accomplish daily activities involving social, mental health, and physical tasks 
deteriorate. Elderly individuals experience several problems such as difficulty in moving or contacting 
people, and forgetting important tasks, including taking medication or food on time. People of 
determination also face challenges in performing tasks of daily living. Therefore, the elderly and people 
of determination need to receive personal assistance and support, with some requiring constant 
assistance in their daily routines. Finding a human helper is often not feasible from an economic and 
safety perspective. Therefore, we explore the idea of using social robots, such as Zenbo (from ASUS), 
for this purpose.

Methodology: We conducted a study to evaluate the feasibility of using the social robot Zenbo to 
improve the quality of care of elderly individuals and people of determination in the United Arab 
Emirates (UAE). The study was guided by three main questions: What are the specific needs of 
vulnerable populations (elderly individuals and people of determination) of the UAE? How can social 
robots assist these vulnerable populations?  Which human factors influence the success of social robots 
for vulnerable populations? 

We developed surveys to gather perspectives from three different stakeholders (elderly individuals 
(n = 14), people of determination (n = 15), and the general public (n = 83)), using prior literature to 
elicit relevant factors and consulting two international experts to ensure survey validity. The survey 
questions were distributed to people with disabilities in the Zayed Higher Organization for People of 
Determination. We also received responses from other universities and organizations in the UAE. The 
other two surveys were sent to students at Zayed University in the UAE and to employees of a UAE 
government agency. 

Following this exploratory study, we also developed a mobile application design using Xcode that 
complements the integration of social robots in the UAE culture. Through this mobile application, Zenbo 
will assist the three stakeholders (i.e., people of determination, the elderly, and ordinary citizens) taking 
into consideration the needs of the stakeholders as collected through the survey, the features available 
with Zenbo, and UAE cultural aspects. Based on these elements, we compiled the following list of 
features for the mobile app: 1) Finding the location of a person; 2) Providing reminders for medication, 
meditation (five daily calls to prayers), exercise, and food; and 3) Monitoring various physical actions/
motions by a person. The app was then systematically tested for usability and functionality.

Results: The majority of participants expressed the need for help or assistance from social robots 
such as Zenbo, particularly with reading labels on product packages, taking medications on time, and 
performing household chores and daily activities. Tests of the mobile application developed based on 
the survey results and additional research into Zenbo capabilities and UAE cultural factors showed that 
the app has a simple and easy to use interface, and includes clear instructions to guide users. 

Conclusions and Future Work: Social robots provide a unique and needed opportunity to assist people 
of determination and the elderly in the UAE. This study can provide guidance to UAE policymakers 
regarding the use of humanoid robots to ensure the safety and well-being of the elderly and individuals 
of determination. Study challenges include fewer participants in the surveys, and the limited nature of 
quantitative surveys. In future studies, we intend to collect deeper qualitative research data through 
interviews with vulnerable communities to better understand the requirements of technological 
innovation. We would also like to explore different features that can be integrated on Zenbo, such 
as adding embedded chips, sensors, and arms, and providing functions to support the privacy and 
security of users. 
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ABSTRACT

The idea of our project is a smart garbage collecting system that isolates two types of garbage, food, 
and plastic waste, through a sensor that determines the type of garbage placed in the bin. We need 
this bin because it has many benefits. Firstly, it will provide a great effort for workers in the municipality 
to isolate two types of garbage and this facilitates the work of the municipality workers and those 
responsible for gathering garbage. Secondly, the bin will provide a safe environment, because when 
the bin has food leftovers and other garbage together in the same bin it causes odors, and therefore 
spreads germs and viruses in the air, and sometimes leading to infectious diseases. Thirdly, it helps 
simplify the plastic recycling process because it collects all the plastic materials in one place. Also, this 
makes the municipality could sell the plastic directly to the plastic manufacturers for recycling it. Our 
system provides one throw of garbage and gets separated with wet leftovers and plastics. In the short 
term, it directly makes a difference to the way that people used to get rid of their garbage which also 
improves their knowledge about it, as well as a clean environment to protect people from diseases. The 
technological part of this project uses Colab , Keras, and TensorFlow with a Deep Learning method to 
separate the garbage with the help of IoT where the hardware part will be implemented using different 
sensors. This Deep learning technology with IoT sensors will provide an accurate delivery of garbage 
to the fertilizers and plastic companies. Hence, our project is clearly aimed perhaps for the research 
patents with our unique and novel idea of a smart garbage collection system. Therefore, this project 
also obviously reaps benefits for the environment and municipality/industries by reducing human 
involvement of separation of garbage and preventing vulnerable diseases.
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ABSTRACT

Our project aims to create a website for hearing and speech individuals. They face a huge issue in their 
daily lives due to the lack of resources. Our website will assist hearing and speech impaired individuals 
to create a welcoming and supportive community that will make them communicate together, not 
only for hearing and speech impaired people also for people who want to learn more about the sign 
language. Visitors of the website will have fun learning and exploring the website. Our slogan for the 
website will be “Promoting greater community with the hearing and speech impaired individuals”.

We will be working on visual studio code, and our main focus is to create a website that runs on HTML, 
which is the HyperText Markup Language, and it is the most basic building block of the web, and 
it defines the structure of the web content. We will also be using CSS, which is the cascading style 
sheets, and it is a style sheet language for defining the appearance of a document written in a markup 
language like HTML And last but not least, we will be using JavaScript which is used when the websites 
need to be dynamic and adding special effects for the pages like rollover. 
The website will also have a page that includes videos about sign language to help who wants to learn. 

It will make it easier for hearing and speech impaired individuals to communicate. It will enhance the 
community in a positive way because it will encourage people to learn the sign language, and it will 
help people with hearing disabilities to have easier communication with everyone.
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ABSTRACT

This project was focused on meeting client needs. My client for this project was the APIA Scholars 
Fund, whose target audience are Asian Pacific Islander Americans. The purpose of the website is to 
better market and advertise their peer and professional mentorship programs to their scholars. I coded 
the project entirely on Notepad++ using html and CSS code. Then I converted the code to Java when 
I used Wix to create the website. The project concluded in a completed website created through Wix.
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ABSTRACT

The ABET Moodle Module is a plugin for Moodle 
that simplifies the process of obtaining ABET 
documentation for courses. By installing, adding 
and utilizing this plugin, an administrator is able to 
download and print a document containing detailed 
information about a given Moodle course without the 
hassle of having to manually calculate the statistics. 
As long as the educator presents clear objectives 
for a course, and in the right format, the module has 
no problem calculating information for a number of 
different aspects. In addition, this module can output 
the syllabus of the course with a simple push of a 
button. 

This module was conceived as a solution to the 
tedious process of collecting information for ABET 
documentation by our professor Harold Nelson. The 
general workflow for ABET at the time was to manually 
go through a course and score certain objective criteria 
manually, based on data such as student grades, 
participation and success. Notably, this data is difficult 
to gather on a class-by-class basis, and even harder 
to do consistently given that each class has different 
structures for how it views objective learning. The aim, 
therefore was to create a module that both automated 
the process to a single button press, and encouraged 
a standard for class structure that allowed for quick 
acquisition of this data.

Initially we were faced with a number of challenges such as obtaining this data in a way that would work 
concurrently with the already existing Moodle database, as well as organizing and presenting the data 
in a meaningful way. Using a few sample ABET documents we were able to create a format that allowed 
for a user to input specifications into the description and output clean results. After which we were able 
to utilize data objects and functions specific to Moodle architecture to effectively gather and sort grade 
information for students and return statistics in line with the outlined specifications. The only problem 
that our project can’t address directly is how the educators format their course around the module. We 
tried to build as many solutions to this problem as possible, however some are simply unavoidable. Our 
system works best when the course is formatted in a friendly way.

The main purpose of the ABET Module’s development was to improve the efficiency of the ABET Process. 
As a result, administration responsible for collecting course information for ABET are the users who 
stand to benefit the most from our module, since it dramatically streamlines the process. Additionally, 
any educators or administrators who simply want to evaluate specific objective statistics can utilize this 
plugin to determine course information that they deem usable.
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ABSTRACT

The Internet of Things (IoT) is becoming a regular part of our lives. The devices can be used in many 
sectors, such as education. Recently, smartphones, smartwatches and smart wrist-bands have become 
an integral part of our lives and have reached a widespread usage. Stress has become a significant 
cause for many diseases in the modern society. In this project, we present an application to measure 
student's stress to decrease their stress rate through the teacher's dialogue with the student to ease 
his tension in beautiful ways. Through this method, we can distinguish between the feelings of tense 
and non-nervous students. Then, we can help them relieve their stress. If the student becomes stressed, 
the application notifies teacher with the status of student. This application not only helps the stressed 
students. Additionally, some centers can also benefit from using this app. Students with stress are often 
very tense and unable to speak or behave well and have a limited ability to successfully communicate 
and interact with others. They often find communication difficult and west self-confident. In this project, 
we measure and observe stress symptoms in physiological way using Mi-band watch. The application 
detect stress by evaluating physiological signals. They include information related to heart activity, 
temperature skin, and blood pressure. All these information are presented in dashboard to the teacher 
to distinguish the student with high level of stress. In [Fig. 1] student sends stress measurement to mi 
band then mi band send stress indicators to the system and the notifications show up to the teacher 
from system.

Keywords: stress, Internet of Things (IoT), wearable technology, PPG sensor, firstbeat algorithm.

 Figure 1. Architecture 
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ABSTRACT

The online auction system is a web application where all products are displayed in different categories 
and a customer can bid to the selected category wised product without facing any problem. The online 
auction system deals between sellers and bidders. It provides the users for sign up to this application 
and search for products, manages their accounts. Each customer will have his own account showing their 
username they have logged in. On the other hand, users can also see all product pages without having an 
access with their account. Signed up users will have to log in first then they can upload products on the 
site from their account and can bid for other products which are not owned by them. Users can edit their 
profile and see their uploaded products. Administration panel can approve products, update products, 
delete products, delete user, update and delete all ongoing bids and can see all the products, categories, 
users and bids. All bids have limited time to finish. After finishing the bids, admin can notify the sellers 
and the bidders. This is a well-secured system and can be easily operated. This is fully dynamic. There is 
nothing static here. The main aim of this web application is to make a good online system that provides 
a great alternative of bidding policy for general people that saves both time and money. 

The online auction system is a web application where all products are displayed in different categories 
and a customer can bid to the selected category wised product without facing any problem. The online 
auction system deals between sellers and bidders. This project aims to design and implement an online 
jewelry auction application that can helps sellers with the marketing of products and services. Using 
blockchain, This application offers a jewelry auction that shows you the distinctive, antique, rare or 
common pieces and an opportunity to sell original pieces after being examined by experts in the jewelry 
industry. Moreover, the online auction system is able to help in improving the efficiency of the bidding for 
users, minimize data entry, ensure data accuracy, and security bid placement process.
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