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Message from the

CONFERENCE CHAIRS
Welcome to the 12th Annual Undergraduate Research Conference on Applied Computing (URC 2020). 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.
Contained in this eBook, you will find 168 abstracts representing undergraduate student research projects
from 24 universities in 7 countries, namely: Egypt, India, Kuwait, Oman, Palestine, Saudi Arabia, and the United
Arab Emirates. The topics covered reflect the multidisciplinary character and wide spectrum of emerging
technologies. The research projects have been accepted to be presented, in live demos, lightning and poster
presentation styles by undergraduate students, however, due to the on-going events concerning Coronavirus
(COVID-19) and for the safety and health of everyone we have decided to move the conference online – each
team will be provided with 5 minutes to present their project. To this end, we would like to sincerely thank all
student participants for demonstrating their support and commitment to present online.
This year the conference introduced special track for full papers and ten papers have been accepted. The
full papers will be published in IEEE Xplore.
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
wouldn’t exist! We also thank the rest of the organizing committee, and members of the technical committee
who reviewed student submissions and provided valuable feedback. In addition, we 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.
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 projects in this eBook of Abstracts.

Dr. Hany El Kadi
Dean,
College of Tech Innovation
Zayed University, UAE
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Arabic Text Classification of News Articles using Classical and
Deep Learning Classifiers
Hozayfa El Rifai, Leen Al Qadi, Safa Obaid
Supervised by:
Prof. Ashraf Elnagar
University of Sharjah, Sharjah, UAE
ABSTRACT
Approximately 80% of data around us is unstructured data. Textual data specially is an extremely
rich source of information, unfortunately It is hard to interpret, hard to search, and all in all very time
consuming. Many machine learning techniques tackle tasks in natural language processing (NLP),
including deep learning
techniques.
Automatic document categorization gains more importance as more textual documents are added
constantly on the web. Text categorization or classification is the process of automatically tagging
a textual document with the most relevant label(s). Automizing classification is a step that many
enterprises and businesses are taking, to facilitate the process of making use of information in ‘Big
Data’. It helps in detecting new patterns and trends, and in identifying relationships between seemingly
unrelated data.
There’s an absence of large and free Arabic datasets online, which made us more motivated to work
on text classification for the Arabic language. Although it is the 4th most popular language online, the
research on it is relatively small compared to the research on the English language.
Our aim is to automatically identify the category of a document based on its linguistic features. To
achieve this, we have constructed 2 large datasets from various Arabic news portals. The first one
contains nearly 90k articles belonging to 4 categories which are: Technology, Business, Middle East,
and Sports. The second dataset has over 300k multi-tagged articles. All of them belong to one of the
4 main categories, with additional tags. The datasets shall be made freely available to the research
community on Arabic computational linguistics.
Firstly, to investigate the effectiveness of the single-labeled dataset, we used an array of classical
supervised machine learning classifiers. Namely, the following 10 popular classifiers were used: Logistic
Regression, Nearest Centroid, Decision Tree (DT), K-nearest neighbors (KNN), Support Vector Machines
(SVM), XGBoost Classifier, Multinomial Classifier, Random Forest Classifier, Ada-Boost Classifier, and
Multi-Layer Perceptron (MLP). In pursuit of high accuracy, we implemented an ensemble model to
combine best classifiers together in a majority-voting classifier. Our experimental results showed solid
performance with a top performance of 97.9% achieved by SVM and a minimum accuracy of 87.7%,
achieved by Ada-Boost.
The experimental results are presented in terms of F1-scores, confusion matrices, and accuracy. After
analyzing some of the misclassified articles classified by SVM, we realized that we need to account for
multi-labels instead of single-labels for better classification. We tested classifiers that were compatible
with multi-labeling tasks such as Logistic Regression and XGBoost each wrapped in OneVsRestClassifier,
as well as Multi-label K-nearest neighbors classifier (ML-KNN). After that, we turned to deep learning,
and constructed a 1D convolutional neural network (CNN). For training, testing and validation, we used
our multi-labeled dataset. For evaluating the performance of the multi-labeling classifiers, we customcoded an accuracy metric to compare the predicted tags with the original ones, along with hamming
loss metric.
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Smart Two-Way Communication System for the Hearing-Impaired
Mohamed M. Abduljawad, Mohammed O. Elnour, Youssef M. El Sonbaty
Supervised by:
Prof. Mustahsan Mir and Engr. Wessam Shehieb
Ajman University, Ajman, United Arab Emirates
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. 5% of the world population
suffers from hearing-based disabilities. 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. The proposed solution offers a non-intrusive
and adaptive system that offers live-captioning capabilities for the user. With the proposed solution,
the hearing-impaired will be able to regain a vital part of the human experience. Non-hearing-impaired
personnel who are not familiar with conventional sign languages will also be able to understand deaf
people through a sign language interpreter worn by the deaf person.
The proposed solution consists of two main parts that, when combined, make up the two-way
communication system for the hearing-impaired. Those parts are as follows: live captioning AR glasses
that are also capable of translation into other languages, and a sign language interpretation system
through an AI algorithm running in a microcomputer. Fig.1 shows the conceptual diagrams of both
components.
An android application that uses the IBM Watson AI platform captures the microphone data of the
device and sends it for processing purposes to the IBM server. The Watson AI service handles the
speech-to-text process and sends back the processed data. From there, the data is translated into
another language. The application is also capable of saving the conversation in a log for later reflection.
Fig.2 shows the app developed for prototype purposes (the Captioning and Log screens), which works
on any Android version above v.4.4. The second part is a pair of Electromyography (EMG) detecting
bands called the MYO bands. Said bands will be used in conjunction with a microcomputer and an AI
system for the detection of sign language (ASL or ArSL) used by the user. A small screen is attached
to the system as a form of visual confirmation of the detected sign. The detected sign is then read
out through the speaker system attached to the microcomputer. Fig.3 shows the used arm bands and
smart glasses for the whole system.

Fig. 1 The concept diagrams for the live captioning
and sign detection systems

Fig. 2 The Application prototype

Fig. 3 The Epson Moverio
smart glasses and The MYO
EMG bands

The current progress with the live-captioning part is at its final stages, with some work still being done
in the logging feature. At the current stage, the AR glasses part of the system can detect conversation
at a normal/slower than normal pace with great accuracy and in a relatively quiet environment.
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Detect Depression on Arabic Tweets
Amal Alghamdi, Fatima Alaidarous, Lama Baabdullah
Supervised by :
Dr. Areej Alhothali
King Abdulaziz University, Jeddah, Saudi Arabia
ABSTRACT
Depression constitutes a serious and widespread public health challenge. And according to the world
health organization (WHO), depression will be the second- leading cause of world disability by the
year 2020. Nowadays, many depressed individuals use social media platforms or the internet in general
to get information or discuss their problems. Even though their tweets are often not taken seriously
by some people which may have a negative impact on their life, these tweets could be used to early
detection of depression. Actually, detecting earlier depression can be a huge step to address it and
offer support to the people who suffer. In this project, we aim at early detection of depression on
Arabic users using machine learning models based on their posts on a twitter platform. To accomplish
this, we used a corpus of 800 tweets, divided to a 400 depressive tweets (made up of the manual
selection of tweets from the users who explicitly mentioned that they suffer from depression) which
included expressions indicative of depression, and a 400 randomly selected tweets which consider
as undepressive tweets. In particular, after preprocessing step which includes tokenization, stop word
removing and stemming for the data, we tested a pre-trained Arabic word2vec model with all of the :
( Random Forest Classifier, SGD Classifier, Linear SVC, Nu SVC, Logistic Regression CV, Gaussian NB,
Bernoulli NB). And also we tested Baye’s Theorem with a term frequency-inverse document frequency
model, and Baye’s Theorem with a bag of word model. The accuracy of all models was evaluated
and compared to each other. It is discovered that Baye’s Theorem with a bag of word model has
an 86.667% accuracy, which is the higher accuracy between all the models. While the SGD classifier
model has a higher precision of 90.435%. For the recall score, Baye’s Theorem model with a term
frequency-inverse document frequency had 96.522%. Finally, Baye’s Theorem with a bag of word
model has a higher F-score by 87.097%. In our experiment, we also illustrated a Word Cloud over the
project theme as a mask to depict keyword metadata in the depressive tweets -Word Cloud is a data
visualization technique used for representing text data in different sizes, in which the size represents
the frequency or the importance of each word-. In the figure below, we showed the 100 words most
strongly associated with depression status in Arabic tweets.

We believe that our proposed model may be helpful in developing tools that estimate the risk of an
individual being depressed. Furthermore, users who diagnosed with depression can be monitored and
supported, providing additional health care services for people with this disorder.
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Upcycle Bot (re-sort)
Dalal Alqemlas - Email: S00035862@auk.edu.kw, Farah Edhbayah - Email: S00037662@auk.edu.kw,
Shaikhah Alhudaibi - Email: S00043886@auk.edu.kw,Shorouq Alzanki Email:S00033611@auk.edu.kw.
Supervised by:
Dr. Sayed Esmaeili
Co-supervisor by:
Dr. Jibran Yousafzai
American university of Kuwait, Salmiya, Kuwait
ABSTRACT
Today our country is lacking the importance and awareness of recycling. Recycling is defined as
transforming unwanted product into needed product without harming our environment. Our idea will
hopefully grab the attentions of our community by a well-designed machine that is efficient by its
process and its unique establishment. In Kuwait, there are companies that provide recycle bin however,
the majority of our community does not take into consideration to throw their waste into the recycling
trash because in their perspective they think that it has no use and will not help our environment. To
expand the knowledge and give awareness, recycling can be helpful by saving our energy and reduce
water pollution. Upcycle Bot is a recycling or re-sort machine that is used to sort, wash and compress
waste that are harmful to our environment.
The machine is designed to recycle the trash in three stages. Firstly, the bot takes any type of waste
you insert. The bot is categorized with taking objects from plastic, aluminum, paper and others. Let’s
say for instance we inserted a plastic bottle; the bot doesn’t know that it’s a plastic bottle only after
the bot starts it goes through a gate actuator that takes its to the next stage and the bot uses a sensor
that reads what type of entity it is. The bot then recognizes what type of object it is and sends it to
its category using movement actuators that send the object and go through another step. Secondly,
the bot scans through again and sees if the container has reached its limit and time to go through the
procedure. We will assume that the container has reached its time and limit to go through the next step
which is cleaning all the plastic from its un-needed waste and extra’s. Nevertheless, if the object was
not cleaned the object will be useless to recycle, so in this case the bot washes the items with a strong
enough pump to move and clean the objects.
After the objects are efficiently cleaned, we will use the gate actuator again to send the items to its
final stage. The final stage is when we used the press actuator to compress all the items together as a
simplified output and ready to go to the company desired. The methodology of our project begun by
doing a research of different types of recycling bins such as Autonomous Trash Collecting Robot, and
Design of a Manually Operated Paper Recycling Machine. Then, we conducted a survey for 145 people
to ask them if recycling can be sorted automatically. 136 of people answer with yes and the rest answer
with no, so the survey validate upcycle bot idea.
Key Words: Bot, Environment, Kuwait, Plastic, Recycle, Sorting Machine, Waste.

Zayed University - April 15 – 16, 2020, Dubai, UAE

7

SkyBot: Window Washing Drone
Amal AlHulaibi, Jumanah Sadeq, Hawraa Wahid, Salem AlSaif
Supervised by:
Dr. Sayed Esmaeli
American University of Kuwait. Salmiya, Kuwait
ABSTRACT
With the glass facades of modern high rise buildings and buildings with many windows of different
sizes and shapes everywhere you look, even a task as simple as window cleaning has become risky. On
top of that, it is time and money consuming to hire human workers to do these types of jobs.
Considering all these factors, a very serious question comes up. since there already exist robot vacuum
cleaners for floors, why are we not using flying drones to carry out window cleaning? Eliminating in the
process risk to human life and save money.
Our aim as a project team is to use technology to do such a job in an efficient, cost effective and zero
risk to human life. We have designed and implemented a better solution to carry out window cleaning.
SkyBot is equipped with power, water, and cleaning material that are designed to work together so that
cleaning is carried out efficiently and effectively in a timely manner.
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BEACH CLEANER
Aisha Alfailakawi, Banan Alsabah, Mariam Abedii, Alyaa Almatrouk
Supervised by:
Dr.Seyed Esmaeili
American University of Kuwait., Salmiya, Kuwait
ABSTRACT
Nowadays most of Kuwaitis don’t visit and enjoy the beaches because of dirt and pollution. According
to science direct website: Twelve beaches on the north-western Arabian Gulf coast of Kuwait were
surveyed for the occurrence of plastic particles, tar balls and tar lumper. Most particles were composed of
low-density polyethylene, but a few were of high-density polyethylene, polypropylene and polystyrene.
This level of pollution can expose illnesses or infection to people. The environment is getting abused by
those who leave their waste behind. Waste collectors are doing their best, but they can’t cover all areas.
In today’s climate crisis is increasing at an alarming and distressing rate that the environment is critical
and important concern to many organizations and administrations. The forms of garbage that is being
formed and being seen on beaches are disturbing and is an issue for both people and animals living by
the shore. Furthermore, that garbage had caused many problems such as water pollution and extinct
to many water animals. As a result, those major problems are affecting the human life and the beauty
of beaches and seas. Garbage has always been a major problematic that had grabbed the attention
worldwide. It can be seen in forms of non-profitable organizations and volunteering teams in cleaning
beaches around the world. Those organization’s main target is to restore the beautiful scenery and
attraction of beaches and to protect the environment. For that reason, having a machinery robot that
helps in cleaning the beach will provide quicker, faster, and easy to use beach garbage collector in
order to save time and effort.
The aims and objectives of the project is to help the environment specifically in cleaning the beach for
better beach life surroundings that will protect the animals and humans for a long-term period. The
environmental crisis is a wide known issue that should be fixed and stable as soon as possible. On the
other hand, the robotic fields has been growing over the past years for better technological progresses
and advancement. The machine has to deliver the ease of use and simplicity as well as the efficiency of
the robot for the user. Implementing a project and model that handles in collecting garbage from the
beach with implemented different types of sensors and motors.
Beach cleaner robot is a machine that can detect big sizes of waste and collect them in the container
inside a plastic bag, after that the collected bag will be removed out of the robot. The machine has
a GPS sensor to detect sea tide in order to protect the robot from drowning in water. As well as the
machine has to distinguish between when a container is full or empty. Beach cleaner robot supports
communication of the exact location of the robot using GPS. The motor of the robot is a diesel motor
so power can last for a longer time. Also, it needs a sensor for diesel level indication in case if it runs
out of diesel, it won’t stop immediately.
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Tangible Media Table
Huwaida Al-Shammari, Fay Al-Azmi, Mariam Taqi, Najeebah Al-Attar
Supervised by:
Dr. Seyed Esmaeili
American University of Kuwait, Salmiya, Kuwait
ABSTRACT
Have you ever wondered of a very complex yet useful and beneficial invention that could facilitate your
life? The Tangible Media project is an invention that is a one-step closer to a modern exciting lifestyle.
Our project is about a media that can change its shape, move its bits, and make your life easier. The
idea of the project is to understand the motions and the angles of the shapes that is placed on the
surface of the table or even the movement of the table itself and the objects placed on it. The Tangible
Media proposed project is useful in hospitals, factories, and even at home.
Tangible media is a 3D shifting surface that mimics the object placed upon it along with its characteristics,
by replicating its exact shape. The way the table works is by modeling the items and therefore creating
a container for holding it. The use of the tangible surface is to help users with variety of situations
where it adds a sense of modernization and uniqueness to the technology world.
The Tangible Media table is a project, which can be a solution for many problems that humans are
facing in their daily life. It is a great idea for groups with special needs such as children, elderly, and
handicapped people. For that reason, it is an interactive, immersive, and intelligent technology. Having
such an invention, as the Tangible Media at your place or work will be functioned as a table that has
many features to offer. One of the features is, it can work as an office table in the workplace. In addition,
it can be a regular table that change into any décor accessory or furniture you want.
Moreover, Tangible Media can be used in many places, for example, it can solve the problem of transition
in airports, and make it easier for passengers to move from point to point while traveling. Furthermore,
the offered project of the Tangible Media can be a very useful for architectural engineering prototypes
that can be designed and built using the Tangible Media and view it as 3D project. In addition, the
project will be useful for professors, teachers, and educators in explaining materials, especially in
Mathematics and designing courses, it will be more beneficial and easier to elaborate the materials
using Tangible Media table.
Examples for tangible media are in advertisements; display of commercials in an innovative way; and
as a smart table that could be used in hospitals, factories, homes and offices. The Implementation of
tangible table is to be constructed through using different types of components such as pneumatic
actuators, camera, pistons, programmable logic controller as well as solenoids. The 3D table is user
friendly, because of its flexibility to change and custom its surface depending on the user needs, from
an office that can hold your stationeries and gadgets in an organized way to become an entertainment
tool for having a good time with friends and family.
Tangible Media has a verity of usages and the software technology alongside with the hardware
implementation proposed a solution for efficient, accurate, and more controllable surface. One of the
results of our project is a small smart library, that can help fetch any book and bring it to the user so
it saves the user’s effort and time. Second result works as a smart supermarket, that the customers
would benefit by calling any object and transport it back to the customer. The last result is used as an
entertainment tool, that the surface can move due to a programed motion and take a specific shape
based on the hand gesture of the user (signaling a hand gesture from the user to take, for example, a
pyramid shape).
While preserving the traditional and familiar tangible media, we are adding a touch of technology that
creates the best interactive experience for the user. Overall, the results indicate that there is a potential
business opportunity to improve this type of technology and make it available everywhere.
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Self-Lawn Mower
Alaa Alajmi, Jawaher Shah, Lulwa Al-Wuqayan, Najd Alajmi
Supervised by:
Dr. Seyed E Esmaeili
Co-supervisor:
Dr. Mounib Khanafer
American university of Kuwait, Salmiya, Kuwait
ABSTRACT
Based on the Oxford dictionary, automation is “The use or introduction of automatic equipment in
a manufacturing or other process or facility.” Home automation is the new thing that is invading the
houses. Home automation started with labor-saving machines such as washing machines, dishwashers,
etc. But now, we are entering a new age of automation, unlike anything that came before. People are
using technology to keep their eyes on their homes wherever they are, they are using home automation
in security, entertainment, living greener and using alternative powers. The household can control
everything in their home from turning the automated light, adjusting their thermostat, listing to music,
and more just through their mobile phones. A lot of home appliances are being automated and some of
them are taking over human jobs such as the robot vacuum, robot mop, smart trash can, and automated
lawnmower which we will focus on.
The automated lawnmower market is so big and diverse and in the last few years, the demand for
automated lawnmowers has been increasing by consumers. Each lawnmower has a feature that
specializes it from the other, but the main thing that can be found in all of them is the installation
process which can cause a major problem for the consumer. Whenever a consumer wants to switch
from regular lawnmower into an automated one, he/she has to set up the perimeter area for the
lawnmower to cut within it. This process is called wiring, and it is the major problem in today’s market,
which no robot solved yet!
In our project, the Self lawn-mower this problem will be solved. SLM is a fully automated robot that is
designed to mow the lawn and avoid obstacles without the need to use any installation or wiring. SLM
will be portable and lightweight since some of its parts are constructed through the 3D printer. SLM
will be handy because it only requires the consumer to turn it on through the master key and then it
will automatically start mowing the grass. The mower is designed to avoid obstacles by recognizing
the difference between the grass and other things including humans, it also has the ability to turn the
brushless DC motor on or off through the PIXY camera that is installed at the top of the design. Using
PIXY camera. The camera will also ensure the safety of the robot and the people.
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Proposing A Secure Database Warehousing System for
UAE K-12 Schools
Masood Almansoori, Aref Albanna, and Sand Adwan
Supervised by:
Dr.Abdallah Tubaishat
College of Technological Innovation- Zayed University, Abu Dhabi, UAE
ABSTRACT
We proposed and implemented an application for a secure portal to UAE K-12 schools using data warehousing and databases technologies. The aim of the system is to provide a common portal for parents,
teachers, and students to access grades throughout the academic year, not at the end of the year as
any other system. Parents can easily login to their account and view the progress of their children
while student and teachers can perform the same activity as in any other system. Different technologies have been used to develop the system. To create the databases, we use MySQL. For the backend,
scripting language PHP is used for coding. For front-end, we utilized the web application apparatuses HTML5, CSS3, and JS. The functionalities in the system include: Manage Students, Terms, Classes,
Grades, Financial Expenses, and Announcements. Several lessons have been learned from this project:
Collaboration between developers from different backgrounds (2 students in Security major, and one
student in Enterprise Computing major), collecting the requirements for developing the system and
interacting with different stakeholders, developing use- cases to convert scenarios into functionalities,
and of course being exposed to new technologies such as MySQl, PHP, HTML, CSS, and Java Script.
The system functionalities are depicted below:
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Smart Charitable Fridge
Nora AlSanea , Lolwa Saleh
Supervised by:
Dr. Seyed Esmaeili and Dr. Khalid Sultan
American University of Kuwait, State of Kuwait
ABSTRACT
The idea of the proposed smart fridge is basically a system that gives the ability to the public users
to utilize the use of surplus or unused food and still valid to human use to be well managed and find
an approach to distribute it to the people who are in need through an automated system, where the
user can be recognized through the civil ID as an authentication process to identify the amount of the
need for this person. So, system will control the use of food donations inside the fridge based on the
identification card that contains full user profile and number of family members and their information,
and this is how the system will specify the exact need beneficiaries and the amount of food that should
be delivered.
The Smart Charitable Fridge is designed to manage the process of donations in an automated way
to reach the maximum use by people in need. The system will transfer the traditional way of food
donations into smart cost-effective device using a set of sensors that are connected with each other
to carry out a set of functions that are important to us in our daily lives. Smart fridge is a module used
to verify the validity of items in the fridge, improve safety, organize the distribution of donations, and
verify item’s availability according to the need for each person.
Smart Charitable Fridge goal is to build a smart fridge with a user-friendly interface based on the Radio
Frequency Identifications (RFID) technology. The RFID technology is a digital data encoded in smart
labels such as RFID tags and can be read by readers through radio waves. RFID is similar to barcoding
technology in capturing data from label but with several advantages, mainly is that RFID can be
scanned outside the line-of-sight or no need to face directly to the scanner as in barcode technology.
So, user will be recognized by using the RFID reader technology fixed to the fridge, system will pull
out the amount of food specified based on the need for this person. Then, system will decrease the
counter for this person who already received the donation and flag this action in the system to avoid
any misallocation between beneficiaries, or anyone takes more than the specified portion for each.
As a result of the Smart Charitable Fridge, the system considered as a convenient approach that can
be used by charities or non-profit organizations to manage donations and utilize the process to achieve
the highest possible benefit. The proposed solution will offer ability to track food added by donors,
monitor the food validity and raise a notification when items are getting close to be expired, remotely
notify the user about the status of the items inside the refrigerator in case the low contents of items
and liquid, or even with the validity of the items when they are close to get expired. It also facilitates the
management of the items inside the fridge and the process of donations using RFID technology which
enable the user to insert item’s information and stay updated with the item’s statuses. Notifications are
sent to the user via SMS (Short Message Service) and email. This module allows the user to refill the
items again in the refrigerator or destruct the expired items.
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WeCare: The Ultimate Assistant For Elderly And Caregivers
Muna Faleh AlThawwab, Norah Fahad AlOtaibi, Fatima Rahal, Rand AlTalhi, Nora Marzooq AlOtaibi
Supervised by:
Dr. Alia Alabdulkarim
King Saud University, Riyadh, Saudi Arabia
ABSTRACT
Some of the problems is faced by multiple caregivers like communication and tasks distribution among
them. Some of the tasks are hospital appointments, lab test and giving the prescribed medicines at the
required times. Moreover, reminders to avoid missing medical appointments.
Another challenge faced by the elderly is sending notification to caregivers asking for help when he/
she needs that. Or when they have serious issue such as falling and slipping down. So we solve this
problem in two mobile applications the first app for caregivers and the second for the smart watch for
elderly called (WeCare) it has been designed and we kept in our minds the present day society needs
where people have a busy lifestyle. The targeted users are the elderly or challenged people. It will allow
nurses at home or in the hospital, family members and caregivers to cooperate in the process of taking
care of that patient at home.
The application will send reminders for appointments and medicine to caregiver. Furthermore, a
reminder for lab tests will be set automatically a week before the appointment if needed. Also it provides
a feature to display all appointments in the calendar. There will be an interface via smartwatch for the
elderly to send notification for help when he/she need it. and the system will wait for 30 seconds to
the designated caregiver’s response (that was specified/chosen by admin) if the designated caregiver
is not receiving a response the application will resend help notification for all caregivers automatically.
In addition to chat room between the caregivers to discuss the latest developments regarding the
elderly medical situation, these features will enable the caregivers to have better experience. WeCare
application works well with all elderly people, and caregiver’s families. It is simple, and different people
from various backgrounds can use it. Thus, it will facilities the tasks among the caregivers in the
community. And give them a more effective and beneficial way to take care of their elderlies.

The applications are developed to work under Android platform. The programming language we used
for developing this application is java language. In addition, we used Firebase as a database Tool
from Google for developing our application. The Android operating system is an open source system
developed by Google, which means that developers can modify and customize.
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Smart Rehabilitation Device for Neck Injuries
Habeba Sarwat, Mohammed Abduljawad, Mohammed Osama
Supervised by:
Dr. Konstantinos Aidinis and Eng. Wessam Shehieb
Ajman University, Ajman, United Arab Emirates
ABSTRACT
Neck spasms can be caused by a tic, muscle strain, or muscle tension, either from physical exertion,
such as heavy lifting or a strenuous workout, or from tensing the muscles unconsciously in response to
stress. You may also strain a muscle in response to pain from another condition.
Some types of neck spasms can be treated using medication or using physical therapy to recover
without the extensive use of medication. It can be extraordinarily exasperating for patients suffering
from neck spasms to attend weekly sessions to a specialist, since it could consume time to travel to
the Rehabilitation center. According to studies, an initial consultation with a doctor costs around 220
AED with costs rising to 400 AED for night- time calls. Costs for operations, vaccines are comparable
with those found in UK private hospitals (e.g. around 80,000 AED) and insurance premiums range from
around 5,500 AED per annum for thirty years old on a comprehensive plan to around 33,500 AED per
annum for a young family of four on a comprehensive plan (or around 17,000 AED for basic cover).
The Proposed system is developed to help patients with neck spasms to automate the physiotherapy
task in the comfort of their home using a thermal/massager neck device. Both vibration motor and
cooler are components of the device that will work based on a physiotherapy routine and are selected
by the specialist using a smart phone and sent using the cloud to the patients neck device as shown
in Figure (1), which in return will provide heating and massaging functions for the patient’s neck.
Meanwhile, patient’s data will be logged after each session in the specialist’s smart phone using android
application so patients can take their follow-up and be monitored by their specialist instead of taking
appointments in the Rehabilitation center. In addition, this project aims to improve the communication
process between the physicians and their patients through a thermal/haptic neck relief device. The
device is connected to a smart phone/device which enables the treatment of the patient at a distance
without the need of the patient to physically be near the physician. This setup aims to decrease the
associated cost with such physical therapy without sacrificing efficiency and convenience.
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“ASMEANY”: AN ANDRIOD APPLICATION FOR DEAF AND
HEARING-IMPAIRED PEOPLE
Samar Alahmadi, Reem Alsulami
Supervised by:
Dr. Hind Bitar
King Abdulaziz University, Jeddah, Saudi Arabia
ABSTRACT
As reported by the World Health Organization, more than 5% of the world’s population suffers from
disabling hearing loss [1]. This percent translates to a total of 466 million people which is not a small
number [1]. Deaf and hearing-impaired people face several problems, which may affect their involvement
and contribution to society. One of these problems is lacking communication since sign languages that
use by deaf people are not universal and use by everyone [2]. Nowadays, watching videos has become
an important element in our life. In fact, society is increasingly being more dependent on technology
on a daily basis. Every day, they watch videos for many purposes (learning, news, enjoy, etc…). However,
deaf people face challenge and issue in watching and understanding the content of these videos.
These people do not take the advantages of the video’s content because there is no available text
transcript for all videos [3]. Therefore, there is a need for providing a solution that empowering deaf
and hearing-impaired people to take advantages of any videos’ content to the fullest by reading the
transcript. Hence, this project will provide an IT solution, which is an android phone application that will
facilitate and help them to understand the video’s content (this is one of the communication problems)
by providing videos’ transcripts in English and Arabic. “asmeany” application will immediately afford
the transcript after uploading any video. The application “asmeany” - in Arabic - means the application
communicates with deaf and hearing-impaired people and says to them play the video, so I can write
the transcript for you. The adopted development process of “asmeany” is the Scrum methodology. The
authors apply Scrum through developing product backlog which contains three sprints. To achieve this
goal, the Authors will use an AI technique, especially natural interface applications (NLP and speech
recognition) [4]. NLP is the engineering of a system that processing or analyzing written or spoken
languages. Speech recognition is defined as a technology that allows spoken input into systems. Where
the users will speak to the computer, phone, ...etc., and then the technology will use this as an input to
generate any action. Using NLP and speech recognition will assist in offering an understanding of the
text domain to the computer [5]. “asmeany” will be an IT solution that could assist in solving one part
of the communication problems that deaf and hearing-impaired people face every day. The expected
results of the project are that this application will aid deaf and hearing-impaired people to be more
involved in the society since “asmeany” helps them to get the most benefit of the video’s content
effectively by providing the transcript of any videos. The application “asmeany” will provide English
and Arabic transcripts that can be used daily since it has a user-friendly interface. This project is a stile
in the development process and it supposes to be completed by the end of the Spring semester of
2020.

REFERENCES
[1] Audicus. (2019). World Wide Hearing Loss: Stats from Around the World. [online] Available at: https://www.audicus.com/worldwide-hearing-loss-stats-from-around-the-world/ [Accessed 10 sept. 2019].
[2] Luft, P. (2000). Communication barriers for deaf employees: Needs assessment and problem-solving strategies. Work, 14(1),
51-59.
[3] Dolson, J. C. (2019, August 12). Accessibility: Making Video and Audio Usable For The Deaf. Retrieved from https://www.
practicalecommerce.com/Accessibility-Making-Video-and-Audio-Usable-For-The-Deaf
[4] Agarwal, B. B., Tayal, S. P., & Gupta, M. (2010). Software engineering and testing. Jones & Bartlett Learning.
[5] Minigranth Follow. (2018, March 27). Artificial intelligence. Retrieved from https://www.slideshare.net/minigranth/artificialintelligence-92060411?qid=dfd8a4cc-6bfb-4cdb-892c-8bf5aed45003&v=&b=&from_search=1
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Eye Tracking Glasses for ADHD Patients
Asma Yousef, Batoul Andoura, Marah Safwan, Lama Kasem
Supervised by:
Dr. Fadi Jaber, Engr. Khaled Mahfouz
Ajman University, Ajman, United Arab Emirates
ABSTRACT
Everyone has trouble at times with paying attention, listening, or waiting. People with ADHD have
trouble with these things almost all time making their lives hard to deal with especially when facing
difficulties to get along with other people. It is a medical condition that affects a person’s attention and
self-control. ADHD is unfortunately becoming very common among children and can adversely affect
their behavior and learning capabilities. According to statistics there are about 1.8 million patients with
ADHD worldwide. Treating ADHD may require extensive behavioral therapy alongside with continuous
monitoring and medication. The need for extensive monitoring of concentration levels has motivated
the proposed solution.
The project aims at developing a cost-effective eye tracking glasses that tracks ADHD patient
eye movement to indicate loss of concentration, that furthermore helps physicians in tracking the
treatment process. The proposed project harnesses both hardware and software implementations.
The glasses are set to be made of a lightweight and durable material in order to enhance the feeling
of comfortability while usage alongside while holding the various hardware components used.
Hence, suggesting the use of a Titanium glass frame due to its light weight, durability, resistance to
corrosion and hypo-allergenicity. Two IR reflectance sensors and a Bluetooth module are mated with
an Arduino microcontroller, are then fitted on the glasses to help track eye movements by tracking the
movement of dark (pupil) and light (Sclera) areas of the eye. Fig. 1 illustrates a 3D Model that depicts
the implemented eye tracking glasses.
Eye movement in terms direction and duration are recorded to help the microcontroller determine
whether the ADHD patient has lost concentration or not. If the patient is found not concentrating,
the microcontroller sends a corresponding indication of loss of concentration to an android mobile
application with the help of Bluetooth. The android application keeps a record of how many times the
patient has lost concentration to help monitor the patients treatment by displaying graphs of how
many times the patient has lost concentration within a certain day and further saves concentration
related data onto an excel sheet that could be used by physicians for research purposes later. Keep
in mind that actual testing on ADHD may require various certifications that approve to the safety of
use of the proposed glasses. Fig. 2 illustrates the layouts present in the developed android application
whereas Fig. 3 illustrates actual results of eye movement- related data when tested.
Hence, the proposed solution illustrates a method of monitoring concentration levels of ADHD patients
using a smart, efficient and a cost-effective model. Future work includes eye tracking using image
processing techniques since children suffering from ADHD might seem to be bothered when wearing
glasses, by using a high-resolution camera embedded within boards hanged in classrooms.

Figure 1: 3D Model of the Developed Eye
Tracking Glasses

Figure 2: Layouts of Developed
Android Application

Figure 3: Generated graph illustrating
Movement- related data during testing

Eye
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Najat: IoT Based Vehicle Accident Detection and Alert System
Laila AlQahtani, Nouf AlOwn, Ghadi AlOwaimer, Ghalia AlTuwaijri, Alanoud AlAngari
Supervised by:
Dr. Sarah AlBassam, Ms. Arwa AlTameem
King Saud University, Riyadh, Saudi Arabia
ABSTRACT
Transportation is an integral part of any society, and it plays a significant role in the development of
civilizations. However, it is undeniable that advances in transportation have had an adverse impact on
societies in terms of traffic accidents. A large number of communities are suffering from traffic accidents,
as this issue has worsened in terms of effects and results. Because there are losses that negatively
affect development, this problem becomes more serious year after year. Statistics have shown that a
huge number of traffic accidents have caused many people either to die or have permanent disabilities.
Saudi Arabia has recently applied several beneficial ideas using technology to reduce the risk of traffic
accidents such as “Saher”, in addition to awareness campaigns for motorists. Nevertheless, when a car
accident happens, there is no way yet to speed up the rescue process. This is due to several reasons,
the most important of which being that many accidents are not reported immediately when they occur.
Rather, they are often reported by pedestrians who happen to see the traffic accident and who may
face difficulties in providing the location to the ambulance.
Since human lives are very important and there is a lack in applications that support Arabic language
specifically in Saudi Arabia, we have decided to build a system to detect and report traffic accidents.
This system is called Najat, and it relies on the application of one of the most significant concepts
of modern technology, the Internet of Things. Najat aims to reduce the deaths, complications and
consequences of traffic accidents by minimizing the time ambulance and traffic police take to arrive
at an accident location.
Najat is an android application that supports Arabic and English, linked to a Vibration sensor installed
inside a vehicle. After an accident is detected by the sensor, the application will alert the injured person
in order for him or her to decide if help is needed or not. If the injured person does not respond to the
alert within a specific time or if the injured person answers that he or she is not okay, the system will
detect and directly send an automatic SMS to ambulance and traffic police immediately without the
need for internet access. This SMS contains information about the location of the accident, personal
information and the medical record of the injured person. In addition, this message is sent to a contact
list of people that the user has registered previously as emergency contacts. The proposed solution will
be practically tested in real simulated environment. The experimental results will be used to reassure
and show the prowess of the proposed system.
Najat will have a direct impact on a personal level and societal level. On the personal level, the application
will improve the quality of life of vehicle riders and their families as well. On the societal level, decreasing
the responding time to accidents can help decrease the medical care needed afterwards. Najat will also
have a significant impact in improving the vehicle riding quality in deserted roads and remote villages.
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Juice Mixing Machine
Ahmad Al-AbdulRazzaq, Farah Almjali, Alaa Oqlah, Maryam Al-humoud
Supervised by:
Dr.Seyed Esmaeili
American University of Kuwait, Salmiya, Kuwait
ABSTRACT
The juice maker/mixer vending machine has a primary objective of allowing user to machine interaction
in a manner that supports the provision of high-quality product that matches user needs with extreme
haste and accuracy. The approach we seek to insure user attraction is to impose entertainment to
machine usage by implementing audio and visual mediums like the LCD display and the mp3 player
module, this will allow unique interaction between machine, user and a third party which will interface
with multiple users via the juice mixer audio and visual display as a medium. As such we aim to allow
users the option of creating new fresh juice variants via adjusting number, types and percentage of
juice post user input completion the machine will prompt the blender to operate with all possible
user inputs then engaging a separate pump that is exclusive for the usage of the blender to insert
juice liquid into the cup. Respectively each juice container will have its own pump to mediate each
juice liquid from its respective container to the collective blender. The issues, which we encounter,
are primarily cross connection of subsystems where each has its own port connection protocol, code
methodology and peripheral types. The full formation of our juice maker/mixer vending machine
application consists of payment receival, LCD user interface, audio/visual interaction modules, blender
cleaning/mixing operations lastly precise juice amount measurements for both containment and
conveyance. We will initiate resolve subsystem coincided connection problems via relying on a joint
microcontroller medium where most if not all subsystem peripherals will report occurrence of either
input or output values to the juice maker/mixer vending machine microcontroller for computation of
correct output requirements to each peripheral receiver connection. As an outcome of our research of
similar projects like the DrinkBot and the Drink Mixer project we came to conclude that the solution
to our issues would be using the Arduino Mega 2560 microcontroller as it has a higher capacity of
analog and digital pins, such a perk would allow us higher flexibility for multiple system management.
Based on our researches we concluded that in order to provide fresh juices to the user it is necessary
to have a cooling system for the beverages. Our aim is to use a sustainable cooling system without
using circulating liquid or hydrogen cooling that may breakdown and cause dangerous impact on the
environment. Therefor, we will use TEC1-12707 for cooling system. We enhanced the machine, so that
after every juice order submitted by the consumer. The machine will spray water to clean the blender,
which allows the consumer to receives the juice clean and, there will be no other type of juice mixed with
the consumer’s order. Another problem was the fact that some subsystems components are finalize
end user market products, which would require delicate disassembly and alteration to implement for
the use of our juice maker/mixer vending machine application. Moreover other issues evolved over the
construction of a supple metallic frame which would allow easy access and security for maintenance
operations and collection of acquired user payment, our intended approach is to construct a surround
aluminum enclosure with multiple surface instalments that can accommodate multiple material types
like wood, polymer or glass coverage to have both instalments of access points to internal subsystems
with mount positions for cup slots payments machines and screen user interface.
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The Impact of The Mastoid Bone Vibrations on
Conductive Hearing Loss
Noor Ali, Amna Abdulmoneim, Eman Abushaban, Alaa Ibrahim
Supervised by :
Engr. Mohammed Agam
Ajman University, Ajman, United Arab Emirates
ABSTRACT
Auditory perception is considered as one of the five human senses which plays an important role in
communicating with the surrounding world. The human ear consists of three parts: outer ear, middle
ear, and inner ear. Hearing process starts by sound waves that enter the external auditory canal, and
hit the tympanic membrane, these sound waves vibrate the tympanic membrane and the three great
bones in the middle ear then, the vibrations move through the cochlea to the auditory nerve. The
auditory nerve then sends information to the brain via electrical impulses so that the brain recognizes
the sound. The vibrations of the tympanic membrane affect the Mastoid bone since the Mastoid bone
is beside the tympanic membrane anatomically.
Hearing loss is a partial or complete inability to hear the sound waves, mostly it happens progressively
by age. Generally, there are two types of hearing loss: conductive hearing loss and sensorineural
hearing loss. Conductive hearing loss is the inability of the external or the middle ear to transmit the
sound waves to the inner ear, whereas the sensorineural hearing loss exists because of the sound neural
transduction issues which are related to the cochlea and the auditory nerve disorders.

Figure 1 The anatomy of the ear.

There are many tests that are used to test the conductive hearing loss for adults such as: Pure Tone
Audiometry, Speech Audiometry and Rinne and Weber test. These tests have its own advantages
and disadvantages; the most common disadvantage is that they are subjective tests, subjective tests
depend on personal decisions which may affect the accuracy of the results.
All studies ensure that subjective tests are not very accurate and there are no suggested ways to
overcome the subjective errors that are associated with these tests. Also, studies show that subjective
tests are not suitable for patients suffering from dementia, hallucinations and subjective hearing
difficulties hence, those patients are the most in demand for an objective test.
Our project aspires to do an objective test to diagnose patients suffering from conductive hearing loss
by building a device that measures the level of conductive hearing loss using vibrations measurement
from the Mastoid bone. Once the tympanic membrane vibrates, these vibrations affect the Mastoid
bone and the vibrations will be measured to obtain the level of conductive hearing loss by placing a
piezoelectric sensor on the Mastoid bone.
The sound waves with different frequencies will be transmitted to the individual’s ear through a wireless
headphone. The vibrations generated on the Mastoid bone will be measured using the piezoelectric
sensor and the output signal of the sensor will be processed by passing through different amplifiers
to amplify the signal and active filters to reduce expected noise. A designed application which can be
installed in a mobile phone will help us to send sound waves through the headphone and the results
will be shown on the application. The whole process is controlled by Arduino board which is connected
wirelessly to the application via Bluetooth module and wiry to the processed output signal.
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PTUK_Compass: Android-based Campus Navigation App
Sondos Jayousi, Yasmeen Abu Eid, Aya Rubo
Supervised by:
Dr. Eman Daraghmi
Palestine Technical University (PTUK), Tulkarm, Palestine
ABSTRACT
Location based service offer several benefits to mobile users as it helps retrieving information about
their current location as well as processing that data to get more useful information nearby their
location. Location-based services can be easily implemented on android based smart phones to provide
several value-added services. Currently in our university, the campus of PTUK become very large, every
year a lot of new student gets admitted in the university, many new buildings are built, and new courses
are started as well as some department, canteen, library, etc. Thus, finding those places from current
location easily and timely creates a challenge for new visitors (i.e. the new faculty members, staff and
students). As most of the students, faculty members and staff use android phone for personal purpose,
we propose the implementation of android based mobile app, namely PTUK_Compass to provide users
with value-added location based services. The application has been implemented using android sdk
integrated with mapbox sdk which is used to manage the geospatial data and designing the custom
map of our university. Generally, A Global positioning system (GPS) helps in locating the desired place,
finding the shortest path from current location, and getting update of event on map with its location.
Therefore, reducing frustration and confusion of anybody inside the campus. Our implemented app
tells users where they are, provides them with routing information, helps them to find nearby places,
and notifies users with nearby university events by informing them about any event which will happens
just few minutes or a few hours later in the university campus with its proper location and shortest path
from current location.
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Book Box (B2): Andorid-based mobile app for books exchange in
PTUK campus
Abeer Hijazi, Naela Raed, Zahwa Ziyad
Supervised by:
Dr. Eman Daraghmi
Palestine Technical University (PTUK), Tulkarm, Palestine
ABSTRACT
It has been noticed in the last few years that there is a huge tenancy among university’s students
to exchange educational materials including textbooks, previous exams, and other helping materials.
Accordingly, the need to an application that facilitates these exchanges for students safely is needed.
To my knowledge, there have been several applications targeting the same goal such as an app
implemented by students at Al Hashemite university to support books exchange. This project aims
at developing a mobile application, namely Book Box, offering the service of smart books exchange.
Book Box is an android based app that allows users to exchange or give up any kind of books, novels,
magazines, or comics. The Book Box will be implemented for PTUK students. It is free to use for all
PTUK students and will have access to PTUK students’ profiles. According to the students’ profile, the
app will create a priority list for each demanded book. When a student requests a book, his/her profile
will be evaluated via the SVM algorithm and be listed in the priority list. When a user adds a book to
give up, a timed notification will be sent to the user in the top of the priority list who can accept or
reject that book. Upon accepting it, both students will be connected to complete the exchange.
In summary, several features are provided by the app: 1) AddBook : A user can create the profile of
a book which he/she wants to give-up. A user can make it available OR remove from being searched
with AVAILABLE switch. 2) WishList: This is list of the books which a user wants to get from Book
Box database. This acts as a saved search, allowing the user to check for the book’s availability at any
moment. 3) BARCODE scan : Most of the book information can be filled automatically with scanning
facility of ISBN barcode. This facility of scanning is available for BOTH AddBook and to create WishList.

22

12th Annual Undergraduate Research Conference on Applied Computing

12TH ANNUAL
UNDERGRADUATE
RESEARCH CONFERENCE
ON APPLIED COMPUTING

Plagiarism detection for software systems
Dina Ahmed Mohammed Zekry
Supervised by:
Dr. Abeer Hamdy
The British university in Egypt, Cairo, Egypt
ABSTRACT
This project facilitates the detection of all code clones of type 1, 2, 3 and 4. Instead of using multiple
tools to ensure that a system’s code is free of clones as most tools focus on detection of 2 or 3 types
of clones, our project ensures that all 4 types are detected. Moreover, the project will be able to detect
type 4 clone which has only been theoretically detected and technically detected at low accuracy.
main approaches. First, is the preprocessing phase starts with using software 2 The project is based on
quality observatory for open software which enables automatic processing of code into metric files.
level metric that evaluates the code quality. The reason behind evaluating 24 The metric files contains
the code quality is, to gain insight to the semantics of the code in terms of number of eternal method
Additionally, each function is tokenized where .1 calls, number of loops and so on as shown in Figure
each function’s token is tracked to calculate the token’s number of occurrence. This step enables the
tracking of the semantics of each function. The assumption is that if a method has drastically changed
but it still functions/operates the same then it is most likely to access the same object attributes and
libraries. Therefore, it is safe to say that if the number of occurrence of a token in one method equals
to the number of occurrence of similar token but in another method then, the methods are most likely
clones. Second, the supervised learning agent will utilize Siamese architecture due to, its one shot
learning ability which, enables the model to train on one input data type but enable the recognition of
new input data that the model has not been trained on and recognize its correlation to the previous
data. Also, the model requires few data input to be trained efficiently and has the ability to handles
shows clear block 2 similarity which is crucial given that the task is to detect similar data inputs. Figure
.diagram of the previously mentioned steps to accomplish the projects goals
The model consists of 2 input vectors that carry the source code features as discussed before. The 2
inputs go into identical convolutional network with identical weight values that are updated in parallel.
The output is a fixed length feature vector that is then used to calculate the difference between the
outputs. Lastly, sigmoid function is used to squish the output values between 1 and 0. Where 1 is clone
and 0 is not clone. Siamese architecture is shown below in Figure 3.
The 2 main approaches guarantee a system that detects code clones of all types with high accuracy.
The project is a great tool for universities and companies to detect plagiarizers. This will increase
the developers need to be original and creative as well as protect the copyright of other developers.
Overall, the integration of the project in universities and companies will cause an increase in the sense
of integrity, honesty and higher quality software systems. Furthermore, the disadvantages of code
cloning will be avoided such as bug propagation, code inconsistency, sloppy design, and increase in
maintenance cost.

Figure 1

Figure 2

Figure 3
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At Home physiotherapy Guide
Shahd Youssef Iraki, Engy Hazem, Shahd Mohammed, Shams Otair
Ajman University, United Arab Emirates
Supervised by:
Mohammed Abdullah Agam
ABSTRACT
Many patients need physiotherapy after accidents or operations, yet they can’t afford it because of
how costly it is, especially patients who require more than one session a week, they either don’t have
insurance, or insurance is not able to cover it. There are patients who can’t handle the pain, soreness,
tenderness and they get fed up from being in the clinic so often and for so long, so they just end up
quitting and giving up on their-selves which leads to make their case worse.
Physiotherapy sessions normally last 30-45 minutes each, from once to many times a week depending
on the patient’s response to the program. We are contributing to solve the issues faced by the patients
who need simple exercises as physiotherapy treatment programs, yet they can’t apply it at home
because they won’t be able to do them properly without the required guide that physiotherapists
offer in rehabilitation centers along with the continuous monitoring for patient condition during the
session, in which may cause further damage for the patient. Our main focus here is to allow patients
to have their physical sessions in their own living space, so we thought of a device called YPT (Your
Physio-Trainer) that will provide the patients with the whole treatment program, a sound guide to
explain each exercise accurately, monitoring components to keep track on the patient status during
the session, assistant components to make it assist the patients while exercising and security part
that will be included in an RFID card that will specify each patient and will supply the device with the
database for the patient from the rehabilitation centers. We designed the idea in a way the patient
will be able to receive all types of care he can receive in a rehabilitation center and even more, but still
they need to be in contact with the centers from time to time to check the progress of their case. The
experiment standards as commonly known, there is a very wide range of diseases that require different
treatment programs, various reflexes that different bodies exhibit as a reaction for the treatment and
other features including case, age, BMI and medical issues.
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Cardiac Emergency System for Car Drivers
Maryam Reda, Sara Rakan, Samaa Mohamed.
Supervised by:
Eng. Mohamed Agam
Ajman University, Ajman
ABSTRACT
Internationally and in UAE specially, car accidents have been rising through the years with various
reasons of causes. According to a statistic made it was found that 18% of car accidents are due to
distractions. Moreover, an article published in 19th November 2018 by the Gulf News states that “A Man
dies after heart attack while driving in Sharjah”, concluded that the distraction here was internally from
the driver’s own body and couldn’t be controlled. To clearly state our problem, car crushes may happen
due to abnormalities in heart rate and by not detecting these abnormal values quickly while driving; it
would lead to tragic situations not only for the driver, but also the cars around him.
We somehow figured this problem that wasn’t given a big attention based on researches and the articles
mentioned and highlighted this issue for generating a set ideas for solving it, and deciding on an easy
fast solution that would help in reducing this phenomena. We designed a cardiac emergency system
as multi rescues system that will work as follow: track the heart rate while driving, detect the heart rate
abnormalities (high and low heart rate measurement), warns the driver in case of emergencies and
alerts the driver to reduce the speed and hence stop on the right lane and send a message in case of
losing control while driving.
For more scientific explanation we’ll use an ECG metallic electrode that will be placed on steering wheel
where the car driver will place his hand, then when his fingers touches the located metallic electrode;
it’ll be able to detect and monitor the heart rate pulses received from the driver’s placed fingertip.
Furthermore, in order to get the ECG signal in which the heart rate will be measured in perfect accurate
form; an ECG signal processing chip will be used that also contains specific designed circuit filters in
which it’s eliminate any noise disturbance. The whole system will be controlled by a microcontroller
that will take the received signals and calculate the heart rate to state whether the heart rate value of
the car driver is more or less than the normal heart rate. In case of a true detected abnormal value; an
alert system inside the car will warn the driver by displaying the HR value on an LCD and define his
situation so he’d have to reduce the speed and stop the car on the right lane to do the suitable action
in order to bring it back to normal. In case, he lost his conscious and couldn’t a find a suitable action;
this will be identified by not resetting (by not pressing the push button) the HR monitoring system in
the car and within a specific period of time if not pressed an emergency message will be sent to the
ambulance for help. In addition, the external alerting system is an additional feature that’ll be used to
warn the external environment for help, or if the person lost his conscious while driving and couldn’t
stop or reduce the speed of car and warn them to get away to avoid crashes. Finally, another use of the
push button helps in defining whether the alarm is false or true as if pressed it’ll reset the whole system
which means that person has taken his precautions but if not pressed it’ll indicate a severe case of the
driver and then it’ll send a rescue message. In advance, the system will be save many passengers lives
by detecting heart abnormalities and reducing car accidents.
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Emergency Planning for UAV- Controlled Crowd Evacuations
Deem Al Yami, Aziza Al Subki, Razan Al Mousa, Ebtesam Bin Ghafra
Supervised by:
Dr. Heba Kurdi
King Saud University, Riyadh, KSA
ABSTRACT
With the urban evolution and increasing number of large domestic buildings, safe evacuation is
attracting more attention than ever before since overcrowding, especially during emergency situations
becomes a serious problem. In such situations, safe evacuation of crowds is vital because people usually
panic causing clogging and overcrowding near exits. Sometimes the situation gets even worse where
people run over and stampede each other when they do not know where the exits are. This can cause
severe injuries and mass death. To tackle this problem, new technologies, e.g. Unmanned aerial vehicle
(UAV), are emerging which has the potential to improve the efficiency of crowd evacuation. A UAV,
also known as a drone, it can be controlled remotely by a remote or fly based on a specific program.
UAVs have many applications in the context of smart cities and public safety besides their military
and commercial applications. This project focuses on UAV-based emergency evacuation planning to
test and study their effectiveness. To do this, we developed a simulation environment using reusable
components from three open source simulation tools: ROS, Menge and Gazebo .ROS packages include
quadcopter simulation and their control algorithms. Menge crowd simulation framework is integrated
with Gazebo as an extension to model different evacuation scenarios.
As shown in Figure 1, our UAV-based evacuation tool is divided into three components:
·

ROS and Gazebo: the integration between ROS and gazebo will provide the necessary functions
to simulate the UAV in the environment. Gazebo will consider ROS as node and allows it to send
control commands to the simulation system.

·

Menge: The Meng component is used for simulating the crowd. It takes the input as XML definitions
for the crowd behavior, finite state machine, scene setup and rendering configurations.

·

Menge-Gazebo Plugin: Menge-Gazebo plugin is developed by [1] and loaded after Gazebo
implementation to the initial simulation to add human models for each Menge agent. The MengeGazebo plugin roles at the runtime are locating the position of each member of the crowed in
Menge simulation time and then setting the position of each member of the human model.

We will consider different number of UAVs and pedestrians as well as the nature of the environment
(indoor/outdoor), in addition to the best strategy (in place/moving) that the drone should select to
guide the crowd to the exits. The aim is to study the best exploitation strategies of UAVs to implement
safer evacuation plans. The outcomes of this project have the potential of improving the crowd
evacuation process by suggesting scenarios where UAVs can be effectively utilized. It also provides
authorities and decision makers with some guidelines on different “what-if- scenarios” for UAV guided
evacuations.

Figure 1: System architecture
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RAZI: An Augmented and Virtual Reality Application
Designed to Assist Arabic-speaking Children in
Learning Human Biology Using Gamification.
Alanoud Alzkeri, Latifa Alsagaby, Nouf Aldueb, Nourah Alhassan, Reem Alharthi
Supervised by:
Ms.Tahani Almanie
King Saud University, Riyadh, Kingdom of Saudi Arabia
ABSTRACT
Childhood is the most important period of life; a period that lays the cognitive foundation for a child’s
future. It is thus important to leverage this critical stage by instilling the basic and significant information
in the children for the rest of their life. Some important information, such as the composition of the
human body and its organs may be difficult for a child to grasp because of its complexity. As we all know,
the human body is one of God’s greatest creations and in its most accurate processes, the miracle and
perfection are manifested. To deliver these concepts in a simple way and capture children’s attention,
we need to encourage them through active learning rather than passive learning using appealing
and efficient manners. From this point, Razi’s idea was inspired, which is an interactive edutainment
application intended for Arabic-speaking children. It is named after the scientist Abu Bakr al-Razi who
made various contributions to many fields including human anatomy. The application aims to facilitate
children’s visualization, increase their curiosity, and improve their understanding of what is happening
inside their bodies in an attractive, memorable and realistic way by utilizing Augmented Reality (AR)
and Virtual Reality (VR) technologies.
Razi Application will take the children on a journey inside the human body through three main
sections: Exploration, Learning, and Gamification. In the Exploration section, the application will utilize
AR technique to visualize the internal anatomy in a realistic manner. It will bring learning to life by
providing virtual 3D objects of the human organs and integrate them with the real-world content
where children be able to explore and interact with them. In addition, the application utilizes the VR
technology through providing children an exciting virtual tour inside their bodies using the VR glasses.
Children can discover more details in the Learning section, where the body’s systems are displayed, and
children can select a system to gain information about it and its important organs. Some interactive
activities are presented in this section in order to test children’s comprehension of the given information.
Finally, children can begin an adventure in the Gamification section, which displays an environment
similar to the inside of the human body supported by AR technology. The child takes the role of the
immune system and fights harmful bacteria and other germs. Once the child completes all the game
levels, the application provides a certificate of completion and the injured body is rescued.
The results of testing by the children indicated many positive impacts, including an increase in
content understanding, improved collaboration, and increased motivation to learn. In addition, AR/
VR experiences were more easily memorized than the traditional experiences, and they gave a higher
degree of satisfaction.
In conclusion, Razi will be a helpful tool for parents, and teachers in clarifying the complex human
biology concepts of the human body for the Arabic-speaking children in the most fun and enjoyable
way possible and will enrich Arabic content in the field of applications that support AR and VR
technologies.
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Mama’s Shop & Recipes
Moza Seif, Alyazia Saif, Amal Mohammed
Supervised by:
Dr. Loubna Mekouar
Zayed University, Abu Dhabi, United Arab Emirates
ABSTRACT

The system that we developed is a website related to mothers and their children. Our website provides
different categories and has different functionalities. We have a shop and we have recipes. In our
shop, we have different categories of items that the mothers can buy for their children, and in our
recipes page we provide different types of recipes under four categories which are Breakfast, Lunch,
Dinner, and Snacks. All of which are healthy, easy to make, and beneficial to children to make sure they
consume the best nutrients and ingredients. Also, some mothers go to work which makes it harder for
them to prepare meals and get the needed products for their children, our website will make it easy for
them to order from us and their order will be delivered to their home.
Our project is challenging and the reason why it is challenging is because we want to make sure that our
service provides the highest and the best satisfaction to our customers. We want our customers to have
the smoothest experience in our website so that they don’t feel confused and we made a whole page
that explains the most common questions that they might have. We also provided contact information
for any further concerns or questions that our customers might have. Also, to make browsing our
website easier, we linked everything together using a mixed structure so that everything in our website
can be easily accessed and less complicated. By using the mixed structure, our customers will be able
to move smoothly between our web pages which will result in better functionality and ease of use.
In our project, we used HTML to create the content of our website including texts, pictures, videos,
hyperlinks, tables, and lists. We also used CSS, Javascript, and XML in our website. To be specific, we
used CSS to develop a style that fits our logo and fits our topic, we specified the font size and font
color, the margin, the padding, background color, the alignment and many other features using tag
names, classes, and ID’s, then we linked each CSS page to its right HTML page so that the style can
be applied to it. In addition, we used Javascript in different areas of our website like the welcoming
message in our home page, the log in part, calculating the checkout, and making the navigation bar
stick at the top of the home page so it is easier for the user. We also included XML in our project by
creating different users and we assigned each user with a username and password so that it can be
checked by the Javascript function in the log in part of the website.
This project is really helpful to mothers, and it has many benefits to using it like providing good quality
items that are beneficial to children and the mothers at the same time. Also, it will make everything
easier for the mothers by having different categories of items and recipes.
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Face Recognition in Autism Spectrum Disorders:
Improving learning engagement
Sadeem Aljubair, Dalal Aldayel, Renad Alsaleh, Hind Alfauzan, Raghad Alomar, Sara Alsanea
Supervised by:
Dr. Fahima Hajjej
Princess Nora Bint Abdulrahman University, Riyadh, Saudi Arabia
ABSTRACT
Our purpose by creating this application is to help many children with ASD in improving their learning
engagement. By creating a simple mathematics game with a facial recognition method. By this method,
we can distinguish the children’s emotions by matching their digital images with a database of images.
Therefore, we can help them focus on learning. Moreover, if the child stops paying attention, we used
Augmented reality to alert the child by displaying some of his or her favorite characters to grab back
the child’s attention. This application does not only help the children with ASD it also assists the parents
by understanding ASD child emotions and behaviors. In addition, some centers can also benefit from
using this application. Children with ASD are often self-absorbed and seem to exist in a private world
in which they have limited ability to successfully communicate and interact with others. Children with
ASD may have difficulty developing language skills and understanding what others say to them. They
also often have difficulty communicating nonverbally, such as through hand gestures, eye contact, and
facial expressions. The ability of children with ASD to communicate and use language depends on their
intellectual and social development. Some children with ASD may not be able to communicate using
speech or language, and some may have very limited speaking skills. children with ASD tend not to
look at the eyes and are more likely to miss information about the identity and emotional state of a
person. In addition, children with ASD tend to analyze a face in terms of its individual parts (e.g., eyes,
nose, mouth) rather than integrating the individual features into a holistic face memory. If children with
autism lack basic skills in face processing, it is not surprising that they would experience difficulty in
everyday interactions that depend heavily on the perceptual understanding of facial cues. There are
some concerns that children with ASD may encounter while using the application, so here are some
solutions that might help us to improve the quality of the application and make it free of problems and
faults.
1- Set alerts for images or sounds that are loved by the child which can attract the child and
refocus.
2- Use a strong and secure face recognition method, therefore the outcomes will be more
efficient.
3- Make the application simple to use and clear enough to understand.
4- Place some instructions at the bottom of each page, so it can help the parents understand some
of the functionality.
In this project, we examine the nature of face attention, perception, and learning in children with ASD
in early school years, so the domain is mainly educational with relations to healthcare. Schools and
learning institutes can also benefit from this application, as well as ASD research centers. It will provide
them with useful data to aid them in developing ASD disorder and its effects on children. Lastly, we
chose the name  ُشعاعas it signifies sunshine, warmth and happiness. With the help of our application
we hope that this positive energy is transmitted to the children.
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Yusser: mobile application
Ajwan Mohammed Alshaye, Asma Abdulaziz bin Ateeq, Atheer Ali AlFuraydi, Hissah Saleh Alsedais,
Shahad Abdullah Alsuhaim
King Saud University, Riyadh, Saudi Arabia
Supervised by:
Ms. Maram Ahmed Alamri
ABSTRACT
“Yusser”, is an IOS mobile application compatible with iPhone, it will serve children with autism. This
application will provide autistic children in the Arabic world with the required assistance for them to
adapt to their surroundings and develop physical skills as well as social skills such as communication
and interaction, besides, the child in the Arabic world needs to be engaged in the community.
Specifically, this application will be divided into five different categories: alphabet, numbers, emotions,
colors, and important vocabulary. Each category will contain interesting and varied teaching styles
utilizing strategies such as tracing points, matching techniques with attractive pictures, and verbal
encouragement. “Yusser” will allow parents to monitor their child’s progress, also, will allow them to
communicate with specialists and send them inquiries via email. Some group play video will be added to
this application; these games will improve the child’s ability to interact with their family and community
as well as enable them to learn and acquire new knowledge and social skills. Autistic children can learn
effectively by using suitable applications to facilitate their communication, cognitive skills, vocabulary,
and emotions. However, as previously mentioned, all of the applications currently available were
designed using the English language. There is no application focused on teaching the Arabic language,
which is our main goal for Arabic autistic children. Moreover, some of the available applications are
merely translations of other apps. Most Arabic children with autism are using applications written
in English, and consequently, they become well-skilled in the English language. However, exclusively
teaching English negatively affects an autistic child’s ability to communicate with their family and
the Arabic community. Based on this concern, the idea of the project became to design an Arabic
application to facilitate learning skills for children with autism using IOS.
The application was designed based on the opinions of the parents of autistic children and therapists;
the application will be developed to help autistic children learn vocabulary using images. Audio will
include the pronunciation of letters, numbers, and words. Positive reinforcement will be administered
when the child solves a question (the encourage button will appear) so he/she will not lose focus in
the learning session. Additionally, the application will cover a variety of categories such as the alphabet, numbers, colors, emotions, child performance, and vocabulary divided into two parts (places
and foods). Crucially, in the child performance category, parents would be able to monitor the child’s
progression through the program. The child’s parents would also use this section to communicate
with therapists through email. The technical challenges that every autistic child has different criteria
of learning to suit their perspective, this application is designed to take into consideration the nature
of the children with autism in terms of encouraging them towards their vision of colors, writing and
hearing the selected vocabulary. Finally, there is an encouragement property to help the child to focus
and avoid boredom. the application will be developed to create an interesting learning environment
for autistic children to learn the Arabic language; also, the application will help parents to evaluate
their child’s performance. As mentioned before “Yusser” would contain many features such as the food
section that will be put into practice using the matching technique to teach symbolic relationships between the images. A limitation of the “ Yusser “ application would be its lack of availability on Android
platforms. The target demographic of “ Yusser “ is autistic children in the primary stage of education.
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Maghna : Smart Home Based On Speech Recognition Technology
Razan Saleh AlSughayer, Fahda Mohammed AlRomi, Sarah Mohammed AlMunif,
Reem Othman AlMaziad, Rania Saad Bin Khunin
Supervised by:
Dr. Sadeen AlHarbi
King Saud University, Riyadh, Saudi Arabia
ABSTRACT
Home is an important place. People spend most of their time resting, sleeping, working and even
entertaining at home. In addition, many people try to improve the quality of life within their homes.
Current growth in the Internet of Things (IoT) and cloud computing make the development of smart
homes feasible. A smart home affords smart technologies to an occupant to enhance and improve their
life. Moreover, this technology has more applications than simply providing occupants with luxury: they
can be built and used as a healthcare facility to help people around the world.
It can be difficult for disabled and elderly people to perform daily tasks at home, and some have
trained assistants to help them. However, this can lead to a loss of independence. Smart homes can
be created to meet the needs of elderly and, in some cases, disabled people to improve their lives by
reducing physical mobility.
Maghna is a mobile application being developed specifically for Smart Homes to help improve the lives
of those with limited abilities. It helps them gain a level of independence in performing daily tasks.
Meghna uses Arabic Automatic Speech Recognition (ASR) which allows the user to control various
functions and devices at home through voice commands.

In this project, we used two main technologies, ASR and IoT. IoT allows home devices to be controlled
remotely while ASR receives voice commands and responds accordingly. We are building Arabic ASR
using the Gaussian Mixture Model (GMM) and the Hidden Markov Model (HMM). Furthermore, this
approach would also make the system significantly more adaptable to environmental noise, slight
speech disfluencies, and recognition ambiguity. The target users for the system are elderly and disabled
people. With this in mind, learnability was determined to be an important quality and so we designed
a simple and user-friendly interface.
In addition to Maghna’s main goal, the system also provides pre-defined routines, which allow specific
routines to be initiated at allocated times throughout the day. Moreover, the system will monitor the
energy consumption in the home and notify the user when a high level of electricity is being consumed,
helping to achieve efficient energy use. Also, the system generates a weekly report that shows the
average working hours and electricity consumption for each device. These types of features could
make the smart home an important part of everyday life.
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Pothole Detection System
Alanoud Al-Dokhi, Arwa Al-Johani, Hessah Al-Mansour, Shahad Al-Saqabi, Wafa Al-Askr
Supervised by:
Dr. Aseel Turki Al-Khelaiwi
King Saud University, Riyadh, Saudi Arabia
ABSTRACT
With the high growth in the world’s population; the efficiency of the infrastructure becomes less.
Therefore, monitoring the road surface with the aim of reform road surface helps to decrease all the
types of perils; further, the road quality is essential for providing safe, comfort and satisfaction for
citizens, and to achieve this goal for roads lies in many factors; one of them is getting rid of potholes.
The number of potholes is increasing over time; this will result in lower transportation efficiency and
less road safety, also potholes appearance can contribute to factors that lead to car accidents which
pose a great danger to society.
From this point, Pothole Detection System is a mobile application that locates potholes on the roads.
That commits improving road quality in cities, the application will include the main following features:
•

Detect a pothole by user’s mobile device (photos, accelerometer readings, etc.).

•

Locate the pothole by capturing GPS coordinates (latitude and longitude).

•

Add potholes’ locations to the map to inform other all drives.

•

Inform the authorities about the pothole by sending reports that include information about the
pothole’s appearance such as (location, photo, etc.).

•

Notify users if one is close to a pothole that is already detected.

•

Suggest new safe routes.

The application can be accessed from any android mobile phone; Moreover, we can say that the field
of applications lacks the presence of many applications that serve the field of reporting the presence
of potholes or potholes detection. The applications (Pothole Snitch, Pothole fix, Pothole Alert, Pothole
Reporter, and PotholeSquad) provide users these possibilities of photographing the pothole and
sending it to the authorities with the location of potholes. And in previous studies, authors use different
types of sensors to detect potholes. For instance, vibration, vision, laser and acceleration factors. In this
project, we will design and develop an android mobile application for detecting all types of potholes
by using an accelerometer, taking photos of the potholes, locating them on the map and informing
the officials. Moreover, we will utilize the accelerometer along with the camera to detect potholes
and provide more services such as locating potholes on the map and suggesting safe routes (with
no potholes). Pothole Detection System’s main goal is the pursuit of one of the goals of smart cities,
which is safety. This is can be achieved by reducing the risk caused by potholes through the use of our
application that serves all drivers in any city of the Kingdom of Saudi Arabia.
In the end, the importance of this project is to help all drivers detecting potholes to ensure their safety,
besides, to increase road quality and, increase the quality of life for citizens.
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VGRIP – Virtual Reality in a GRIP
Hind Al-Jouhari, Alaa Al-Humaidan, Abdulrahman Al-Kanderi, Al-Zain AlMuzaini
Supervised by:
Dr. Seyed Esmaeili
American University of Kuwait, Salmiya, Kuwait
ABSTRACT
Nowadays, Virtual Reality is considered an increasingly popular research domain as a methodology
and field of study. VGRIP is a virtual reality grip which consists of integrates hardware and software
implementations to operate in the desired manner. The grip concentrates on giving the user a sense
of movement in the virtual environment. It can serve both scientific and entertainment purposes. It
can also be used to avoid risky situations for trainees practicing in an unsafe environment. This type of
training will ensure high-level competencies in many training scopes. One of the methods this research
focuses on is trial and error, testing and concluding results. Among several VR development engines
and technologies, Unity was chosen. Likewise, for the hardware components, many components were
tested in multiple phases before finalizing the tools. A real glove has been built from scratch and a hand
model was customized in Unity to reflect the real glove. The LEAP motion sensor was used for hand
reading which is considered the most mature (AI) for such task. The LEAP basically reads the motion
of the physical hand transferring its data to Unity serially. As soon as the virtual hand in Unity grabs an
object, a signal will be transferred to the microcontroller to lock the movement of the corresponding
electromagnets which will restrict the movement of one or more fingers. The main concept behind
VGRIP is to restrict the movement of the fingers in a way that makes the virtual environment feel as
real as it looks.
Using our project which is VGRIP, it will finally be the solution for the user to not just be part of the
gaming environment but to also be part of it physically. Gloves such as VGRIP is very flexible and light
weighted that can be carried with anywhere it is very interesting and helpful in many ways since it gives
more than just a gaming environment. Moreover, such a glove can also be involved in with medical
school students because of its interesting characteristics. As the accuracy of using the glove is almost
very precise to practice on all types of surgeries rather than having a real body. In other words, vertical
reality should be applied on all static objects to fit todays development and satisfy today’s generation.
Virtual Reality in general have been invented in many different ways, after researching, reviewing and
comparing different implemented projects, we found that most of the reviewed projects is mostly
focused on being part in the game mentally and not physically, whether using vibration sensors, motors
sensors or no sensors at all , but every project has a different way of creating it. Therefore, we decided
to implement VGRIP, being different by combining some of the features from all types of projects we
have researched about making it more accurate, flexible and affordable. Our project is already finalized,
so far, we have just implemented how the grip works to test it but not fully designed from the outside
as shown below. Our plan is to develop this small prototype to make it a finalized gloved fully covered.
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SWC: Smart wheelchair moving by
head motion and voice recognition
Sarah Al-Njjar, Noor Aldadah, Raghad Ayesh, Yasmine Banat
Ajman University, Ajman, United Arab Emirates
Supervised by
Egnr. Yehia Noureldin
ABSTRACT
Rehabilitation devices have been an integral part of the differently disabled people’s life since time
immemorial. Various mechanical rehabilitation devices have been developed so far and this project is
an attempt to computerize the quintessential rehabilitation device-wheelchair. Our aim is to construct
a wheelchair which would be controlled by voice recognition & head movement allowing the disable
people to move their limbs to control and use the wheelchair easily.
Moving freely is one of the most blessing thing in life that we all must thank god for every day, even with
the latest technologies we have nowadays, people using wheels chairs are still having some difficulties
to move easily, that’s why we thought to help them so we came up with a new smart wheel design
providing people with independence and freedom.
Smart wheelchair goal is to maintain a wheelchair for the quadriplegic patients whom they have lost
their upper and lower limbs mobility. There were few of the motorized wheelchairs projects that dealt
with the voice recognition and head movement features, which motivates us to go deep into the project
idea and find as many as possible information that could help us in choosing our final decision, as we
have seen the high costs of such wheelchairs where not all the people of determination can purchase
them.
Smart wheelchair will work by two modes in which the control is either voice recognition or motion
sensor.
We will start by voice recognition; A voice recognition works by using a simple microphone that’s
programed to simple order. Then about motion sensor we used Mpu/IMU 6050 combines 3-axis
gyroscope and 3-axis accelerometer which processes complex 6-axis motion.
We enhance our smart wheelchair by ultrasonic sensor which is used for distance measurement for
the purpose of obstacles avoidance. Hence the smart wheelchair will never hit anything even if it takes
a wrong movement order. Also, we have added Gsm/Gps to located patient location and to send a
message to his family in case of emergency. Moreover, we used LCD screen which is connected to
Arduino simply showing the appropriate output. In addition, an H-bridge was used which is a type of
amplifier or power modulator that link Arduino and DC motor together. Furthermore, a DC battery was
used as the main power supply for our system.
Smart wheelchair will allow the user to choose between two methods, with this smart wheelchair
we provide a headset that consist of electrodes to detect the head movement and the a command
message is sent to the control system to move the wheelchair according to the direction of the head
movement, also the headset consist of microphone to recognize the voice of the user.
Smart wheelchair provides a safety feature for the user such as foldability and lightweight. In addition,
the system is equipped with a sensor to protect the patient from any possible accidents, and it move in
the same speed of normal people. Smart wheelchair provides the people of determination the feasible
access to social community easily with security.
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Self-Stabilizing Bed
Adham Mahmoud , Bassema Zaidan, Ehab Soliman, Mobarak A Borhamah
Supervised by:
Dr.Seyed Esmaeili
American University of Kuwait , Salmiya ,Kuwait
ABSTRACT
Self stabilizing is a huge topic worldwide , several applications have been implemented such as
stabilized tables , spoon for people with Parkinson’s disease, Segway ,wheelchairs etc.However one of
the most important applications that lays under this topic and have not been made is a self-Stabilizing
ambulance bed.It is known that everyday all over the world hospitals looses human lives.This losses
could be due to wrong diagnoses , heart attacks or in a case of a patient that is stabbed by a knife
or got in a dangerous car accident that lead to several injures the transportation in some cases is unefficient and the patient ends up at the hospital with more injures. The problem that we are facing
is that the ambulance cars should be improved with fixed beds and electronic stretchers that is selfstabilized.
Moreover, we decided to design a fixed ambulance bed that will be placed within the ambulance car and
by the help of our customized platform responsible for this stabilization.This platform will be placed on
the top of our designed bed.In our project we will be focusing within our region Kuwait and especially
at our present time we are in need for this idea due to road constructions all over Kuwait .The main aim
of our project is that this bed will make patients feel less movements and vibration.Also the bed will be
capable to move three axes in angular movements providing the best protection for patients especially
those who have severe injures which can be harmed with simple movements or vibrations.
The design is focusing in one common problem that most of countries and regions suffer from, the
structure of the road and it’s obstacles. Furthermore, the huge percentage of car accidents per year
in MENA region.The value behind this design, which is also the main reason of choosing it, is how to
improve the medical sector locally and globally in the near future. The design of the self stabilizing bed
will be extremely helpful to process better and more successful surgeries because of the balancing and
absorbing concepts that the design is based on.Beside that we are thinking in the near future to try and
design the self-stabilizing stretcher.
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Yumnak: An Arabic Instant Services Mobile Application
Kholoud Abudajene, Mzoon Alkadi, Mashael Aleid, Maha Alqadeeb, Shahad Alhammad
Supervised by:
L. Tahani Almanie
King Saud University, Riyadh, Saudi Arabia
ABSTRACT
In recent years, smartphone applications spearheaded many areas, as they became an essential tool
that cannot be dispensable in performing various tasks in any place at any time. Remarkably, they led
pivotal changes in the world of business, which include facilitating the electronic order of services to
customers and providing an additional source of income for service providers through paving the way
for serving a larger potential customer base.
Nowadays, various online services applications have been launched around the world which leads to
the rapid growth of the online services industry. Furthermore, it increases the competition between
application developers which benefits the consumer by improving the quality and pricing of those
services. We conducted a survey of 300 people in Saudi Arabia in order to measure the use and need
for online services applications. We found that 43% of the sample always uses these applications, while
44.3% use them occasionally. These findings show that the market for online services application in
Saudi Arabia is remarkably prospering and growing. Nevertheless, there is an obvious need for such
applications that target Saudi people.
Therefore, the idea of Yumnak was launched, which is an Arabic mobile application that targets people
in Riyadh, Saudi Arabia. The application provides a platform that connects service providers that offer
a variety of services and customers who are looking for services. It offers a variety of services, such as
babysitting, smart devices repair, and event planning. The application idea revolves about providing
immediate on-demand services without the need to set prior appointments.
The importance of the application becomes evident in providing work opportunities for skilled and
experienced individuals who do not find suitable opportunities. So, they can benefit from their skills
and invest their free time to increase their income and improve their professional and personal skills.
On the other hand, the application facilitates the process of ordering immediate and urgent services for
the customer effortlessly, anywhere, and anytime with competitive prices. Additionally, it enables the
customer to choose the service provider based on several criteria. Besides, the application enhances
direct communication between the two parties, which results in a better understanding of the requested
service’s requirements and negotiations. In addition, the application will enable the customer to rate
and write a review about the service provider and the service provider to rate the customer after
completing the service. The user will be authenticated via mobile phone to enhance the reliability and
confidentiality of the transaction.
Finally, we hope that Yumnak application contributes to improve the individual’s financial status, invest
in the workforce, and facilitate the performance of daily tasks through utilizing technology to benefit
and enhance our lives.
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Metaheuristics for the Classification of Medical Data
Nourah Alhelal, Shatha Alduheshi, Fatimah Alkhamees, Reem BinGhannam, Raghad Alsuhaibani
Supervised by:
Dr. Sarab Almuhaideb
King Saud University, Riyadh, Saudi Arabia
ABSTRACT
Medical data classification (MDC) refers to the application of classification methods on medical datasets.
The health care domain is of considerable value to the survival of the human race, so working on health
care and medical research is one of the most humanitarian pursuits possible. Research in this field
should be further strengthened to ensure that the best interests of humankind are served. Therefore,
MDC helps doctors make precise decisions and allows them to provide services to more patients,
reduce health care costs, and increase accessibility to timely health care. MDC was solved by various
classical methods like neural networks, statistical methods, rule induction and decision tree learning.
Additionally, metaheuristic (MH) algorithms. MH algorithms are intelligent, adaptive algorithms that
stand out because of their effectiveness. Moreover, their good performance and low computational
costs are privileging. Therefore, we choose to use MH algorithms to contribute to the MDC field in
order to improve the accuracy and value by relying on comprehensible models, that supports the
diagnosis and prognosis which are classification tasks. We confined our research to learn methods that
generate transparent models because not only the prediction is important in this problem, but also the
reasoning behind it to gain experts’ trust through evidence-based model away from black box models
of neural networks and to support the chance discovery. We developed a novel classification algorithm
based on the Intelligent Water Drops (IWD) which we name (IWD-Miner).
IWD algorithms mimic the interaction between water drops from a river and the soil bottom of a
river. The river has velocity and soil and both of them affect IWD algorithms. There is an inversely
proportional relationship between the velocity and soil. When waterdrops travel between two nodes,
an amount of soil will be removed that contribute to increase the velocity of the waterdrops. In this
mechanism, the IWD prefers the paths having low soils to the paths having high soils.
We used a high-performance language (e.g., MATLAB) and a personal computer with reasonable
processor speed and memory space. To ensure and estimate the reliability, validity and balance of the
analytical classification results, we used one of the validation methods, which is ten-times ten-folds
cross validation. Additionally, we used non-parametric statistical tests which are the Wilcoxon test and
Friedman test. Moreover, we tested our model on available real medical data sets from the Machine
Learning Repository at the University of California Irvine (UCI) and evaluate it against state-of-the-art
classification algorithms. Our preliminary results revealed that the IWD-Miner can be compared with
the Ant-Miner+’s results. The average accuracy obtained of IWD-Miner and Ant-Miner+ equal (74.9
±0.0621) and (77.5 ± 0.0812), respectively.
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Radar-Based Vocal Cords Rehabilitation Monitoring System
Abdelhadi Turki, Yousef Majdy, Khalid Nabil and Radwan khalid
Supervised by:
Dr. Ayman Tawfik and Engr. Wessam Shehieb
Ajman University, Ajman, United Arab Emirates
ABSTRACT
Vocal cords (or vocal folds) are kind of tissue, which is the main element of creating the human voice.
It is a muscle out of two small bands within the larynx, these two bands vibrate to produce sounds.
Injuries to the vocal fold commonly as vocal fold paralysis (VFP) mostly occur during surgeries,
strokes, tumors manifesting, infections and neurological conditions. Treatment of VFP depends on the
cause, severity and the time of symptoms appearance. This treatment may include voice therapy,
bulk injections, surgery or a mixture of treatments. Voice therapy sessions are combinations of
exercises that improve both vocal folds movement and breath control during speech. Therapy session
can also prevent abnormal tension in other muscles round the paralyzed vocal fold and protect the
airway during swallowing. It can be extremely frustrating for patients suffering from VFP to attend
weekly sessions of voice therapy, due to high fees rate per session and time consumed to travel to
the voice therapist. According to UAE local statistics, there are only three doctors in UAE who are
specialized in voice therapy sessions. The proposed system’s aim is to automate the voice therapy
task in the comfort of patient’s home using a radar-based monitoring system connected via the cloud
between the patient and the therapist. The radar will detect the vocal fold vibrational movement during
the therapy routine that was selected by the therapist using the mobile/web application and sent via
the cloud to the patients’ smartphone. The proposed system contains doppler radar and processing
unit that will be placed in front of the patients’ neck with fixed distance of one meter. Once the routine
starts, data will be collected, processed and sent back to the patient’s smartphone via Bluetooth to
check his improvement. Results will be shared via the cloud to the therapist’s account to be viewed
on laptop or smartphone. Shared results will include graphs, recoded data and number of sessions the
patient did. The conceptual diagram can be shown in Fig.1.

Figure1: Conceptual Diagram.

For implementation, short-range doppler radar sensor is used to detect the vocal folds vibration during
the sessions, while Hercules RM57Lx is used as an embedded processer that is programmed using
Matlab/C++ to classify the improvement and link the system parts together. Smartphone application
alongside a website is also developed to share and view the results between the patient and therapist
using Android Java and firebase.
The system will be able to assist people who are in need of physiotherapy, to acquire treatment without
the need to commute to voice therapy centers regularly. In addition, the patient will have access to a
convenient smartphone application for updates and prognosis from their specialists. Hence, the system
can be easily integrated in the market, to be used as a preliminary tool for treating vocal cords issues
instead of conventional methods.
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Seeker: Marketplace for Freelancers
Hend AlShubaili , Jumana AlSabi, Noura AlSabr, Raghad AlMatrodi, Reema Abuabat
Supervised by:
L.Siba Abuabat
King Saud University, Riyadh, Kingdom of Saudi Arabia
ABSTRACT
Nowadays, we have seen many people with enormous skills that are buried. As those skilled people
might not be able to find the right place, where they can implement their skills into real-life projects.
Similarly, with the obvious enlargement in the market, there is a growing need for these wasted
skills to fulfill the customers’ demands. One can notice the noticeable gap that comes between
those seekers together. Therefore, to address this issue and to bring the two parties together,
Seeker is proposed.
Seeker, is a marketplace that provides an opportunity for freelancers to seek part-time jobs, express
their skills, and increase their source of income without interfering with their regular job. Moreover,
employers can seek skilled professional freelancers, negotiate the assigned work and hire them to
accomplish a specific task. How will we stand out in front of our competitors? After studying similar
systems, we found out that we need to work on our system by adding features that will make it easier,
different and special. Therefore, Seeker will provide many useful features such as the option to post
on-field projects, it will support the ability to deliver each project as milestones to ease the payment
process for our employers. In addition, the system will add trust-points that will enhance the quality and
increase the trust and confidence between these two parties. Lastly, Seeker will be implemented as an
Android Application which will support both Arabic and English languages, based on a statistic of the
Mobile Operating System Market Share in Saudi Arabia - September 2019. The statistic was taken from
StatCounter GlobalStats, it showed that Android users in Saudi Arabia are 69.67% while the iOS users
are 30.22% for the last year. Seeker is aimed to follow the Saudi 2030 vision’s goal of employment. As
a result, the recruitment of these buried skills will be an added value to the society. That’s why we aim
for Seeker to become a key instrument in accomplishing a faster pace development and giving back
to the community by providing an interactive platform to help freelancers and employers to close the
communication gap between freelancers and employers.
In conclusion, the main goal of Seeker is to efficiently utilize people’s skills by encouraging and easing
the process of becoming a freelancer, and by providing a more flexible part-time jobs/projects covering
a wide range of various categories. Thus, in order to improve Seeker and make it more efficient in the
future, we will be developing an iOS version and a website for Seeker. Moreover, we will enable multiple
freelancers to work on one project.
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Sights Tourism iOS Mobile Application for Riyadh using AR and
Location-Based Notification
Lina Alkhodair, Rahaf Alzamil, Shahad Alhanaya, Noura Alzamil, Maymona Hamami
Supervised by:
L. Hebah Almoaiqel
King Saud University, Riyadh, Saudi Arabia
ABSTRACT
Saudi Arabia has a new era for the tourism industry. Since the 27th of September 2019 was a turning
point in Saudi Arabia’s tourism history since it has started issuing tourists’ visas for the first time. This
indicates the need for an innovative user engaging technology in Saudi Arabia’s tourism to attract
tourists. Therefore, having an application that can easily be part of tourists’ daily smartphone usage
ensures relevance. Thus, the team decided to implement an interactive application to further fulfil
tourism goals in Saudi Arabia which is called “Sights”. Sights is an iOS mobile application developed to
amplify tourists’ experience when visiting Saudi Arabia. It introduces a whole new side to the tourism
industry in Saudi Arabia and hopefully shed more light on Saudi’s cultural and historical sites. The
application uses the technology of Augmented Reality (AR) and GPS.
AR is used to overlay virtual objects into the real world. It will display places of significance and details of
it when it detects specific landscapes as illustrated in Figure 1. AR has the potential to improve the tourist
experience and help tourists access relevant information easily. Moreover, to further enhance tourists’
experience, the system will use GPS to track tourists live current location to notify tourists of nearby
events and landmarks as real-time notifications. Location-based notifications will motivate tourists to
discover hidden sites. In order to get a reliable source of data for the points of interest, the system
will fetch the data such as place name, rating, and description from Foursquare’s API. Furthermore, to
encourage the tourist to visit more interactions and explore different places, the system engages the
tourist in challenges. The challenge is triggered when the tourist enters a specified range of a point of
interest. He/she wins in this challenge when he/she collects some of the randomly distributed points of
interaction objects that are displayed using AR. In addition, in later stages, the application will suggest
some places based on the tourist’s previous/history visits as a recommendation list as illustrated in
Figure 2. The recommendation list will transform the tourist’s experience into a more personalized
remarkable one.
All these features have been translated as design goals to implement Sights. Sights uses Client- Server
architecture along with MVC. Moreover, these features will be implemented with the help of Firebase
SDK for a Realtime Database, and Swift5 for our programming language. Finally, the team hopes that
Sights application will help to increase the historical and heritage sights to be visited from various
nationalities and ages.

Figure 1: AR view			
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Shurfa: Neighborhood Analytics and
Social Networking Mobile Application
Albtool AlKhudiry, Aljohara AlDamigh, Aljohara AlRshaid, Lama AlQasem, Raghad AlOliwi
Supervised by:
L. Bayan AlArifi
King Saud University, Riyadh, Saudi Arabia
ABSTRACT
Living in an urban area gives residents a variety of options, including houses, schools, and entertainment.
Nevertheless, it requires much effort to make the right decision of choosing the optimum location for
their houses, shops or events. With the rapid increase of urban sprawl and growth of neighborhoods’
geospatial and social data distributed among different resources, people face a problem in forming
a comprehensive perception of a neighborhood; its nature, culture, and knowing what is currently
happening there. For instance, business owners fear failure when studying the market due to their lack
of knowledge regarding neighborhood shortcomings, and its residents’ needs and interests. Moreover,
a family searching for a suitable residence needs to have an overview of the neighborhood from
different aspects, such as its facilities, schools, and residents’ demographic. Although governments
provide some datasets openly to the public, the information is usually poorly represented and difficult
to access. For example, some open-data portals are not responsive to the mobile screen size or are
visualized in charts that are difficult to understand and base decisions on, neglecting the context of
use and decision-maker needs. In the scenario where a person is looking for information that only
neighborhood locals can provide such as the neighborhood’s popular barbershop or who can lend
a needed item, s/he may post a question online with no guarantee of reaching the neighborhood’s
community to answer it. There is a gap in the GCC market for neighborhood analytics that can be
accessed on the go by a variety of stakeholders; social workers, journalists, real estate agents, etc.
Shurfa is an iOS mobile application that acts as a centralized point of information for Riyadh’s
neighborhoods, providing real-time neighborhood insights for a variety of users, such as residents,
visitors, business owners, in different situations as previously mentioned. These insights cover different
aspects, evaluating a neighborhood by giving a snapshot of the demographic characteristics, education,
public facilities, and other key performance indicators.Shurfa aspires to improve the residents’ quality
of life, therefore, achieving one of Saudi 2030 vision’s themes ‘Vibrant society’ that also includes
‘Developing our cities’ term. As a social networking application with gamification, it encourages users
to interconnect by sharing their knowledge and experience in posting and answering neighborhoodrelated inquiries. When users post an answer, they are rewarded a point that levels them up. Users
can also explore a neighborhood’s profile, add a neighborhood to their watchlist to be updated on
future activities, and compare two neighborhoods based on four aspects; demographics, education,
lifestyle and public facilities. The application adopts data visualization techniques to guarantee a quick
and comprehensive understanding of the information, bringing the stories of these neighborhoods
visually and contextually to life. It also provides sentiment analysis of the public’s opinion for each
neighborhood. The main challenges in developing Shurfa include data collection and preprocessing,
where the data is scraped online (Twitter, Google Places, etc.) and some are provided as raw datasets
by government organizations. The diverse targeted audience poses a design challenge with regards to
user experience.

Fig.A Neighborhood
Profile Prototype

Fig.B Exploring
Neighborhood
Prototype

Fig.C Neighborhood
Local’s Sentiment
Prototype

Fig.D Neighborhoods
Comparison Prototype
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Automatic Detection of Cyberbullying in Social Media Content
Alanoud Alhakbani, Abeer Alessa, Elaf Almahmoud, Hebah Alshamlan
Supervised by:
Dr. Manar Hosny
King Saud University, Riyadh, KSA
ABSTRACT
The use of Social Media in the GCC (Gulf Cooperation Council), has grown exponentially in recent
years. Millions of people now are connected through various social media platforms, such as Twitter,
YouTube, Instagram, etc. However, alongside the use of cyberspace, Cyberbullying has also become
prevalent among the users of these platforms. Cyberbullying can be defined as the state of a person
or a group of people doing threatening acts, harassment, or shaming towards another. It can take
many forms, such as flaming, defamation, impersonation, cyberstalking, etc. Youth are often the most
vulnerable and most targeted and affected by Cyberbullying. This may lead to serious effects such as
depression, self-harm, and sometimes suicide. In order to reduce these negative effects, automatic
detection of cyberbullying in Arabic language is greatly needed.
In our project, we will solve the problem of detecting cyberbullying in social media content, by
collecting a dataset that contains Saudi dialectical text from YouTube, and utilizing state-of-the-art
traditional Machine Learning (ML), deep learning techniques combined with word embeddings, and
Natural Language Processing (NLP) techniques. The project will be carried out as shown in Figure 1.
The detection of cyberbullying is achieved using Logistic regression (LR), Support Vector Machines
(SVM), Recurrent Neural Networks (RNN), and Convolutional Neural Networks (CNN). The models will
take as an input a sentence and it outputs if it contains cyberbullying or not. The currently achieved
accuracy by the models are as follow, logistic regression: 76%, SVM: 75%, CNN:70%. However, we aim
to improve the models to achieve an accuracy above 85%.
The contribution of Machine learning approaches in detecting cyberbullying in Arabic is limited,
especially when it comes to deep learning. Creating an automatic detection method will be the first
step towards improving the social media content. This will have several positive impacts first, the
model will improve the process of detecting cyberbullying in Arabic social media, by reducing the time
and effort needed by humans, which will improve the way people communicate and interact in social
media. Second, the annotated dataset will improve Arabic dataset repository in general, and the Saudi
dialect repository specifically.

Figure 1: Project pipeline
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Code Smell Detection Using Deep Learning
Rana Ahmed Abdelhamid
Faculty of Informatics and Computer Science
Supervised by:
Dr. Abeer Hamdy
The British University in Egypt, Cairo, Egypt
ABSTRACT
As computer technology and software development evolve significantly every day. Unfortunately, bad
coding practices increase in systems. Developers spend a huge time maintaining software systems
which costs a massive amount of time and money that is even greater than development costs. “Code
Smells” it may be an odd word to describe it. However, as Martin fowler coined this term, by describing
it as symptoms of poor design or bad implementation in code which does not affect the code in running
or functioning. Yet, it makes software hard to maintain, evolve and increases the risk of system failure.
To solve such a problem, there are several approaches used to detect a single type code smell in
source code. But just detecting a single type of code smell is inefficient and will not solve the problem
proficiently. So, the proposed solution for this problem is to use Deep learning techniques to analyze
data and predict a better detection for code smells. Therefore, by using a multilabel classification
method to detect a source code that is affected with multiple smells will result in understandable and
higher code quality. Also, it will decrease the cost of software project maintenance and failure. The
approach is to detect various code smells such as (God class, feature Envy and Long method).
In Figure 1: System Overview presents a summary of a proposed approach. Based on large source code
dataset that is used to generate a huge number of labelled training samples that include (smelly and
non-smelly software entities). Preprocessing the dataset by tokenizing the data set from word to vectors
that are then fed to the neural network to be able to process it. Subsequently, the training samples are
used to train the Long short-term memory network which indicates whether the input is smelly or not.
Long Short-Term Memory (LSTM) is an architecture type of RNN (Recurrent neural network) which is
a feedforward neural network that has internal memory where the output of the system is feed-back
into the same layer as input. Moreover, it trains the model to process and calculate time series which
helps in storing information for a long time. Eventually, it results in improving prediction accuracy
and remembering inputs to provide the best results. By using this suggested solution in detecting
code-smell it will give the best performance to detect multiple smells as well as provide a clean code.
which will result in a low risk of failure as well as providing an understandable code without bad
smells. Furthermore, system accuracy and results will be elaborated in details in the poster to describe
the processing of the data, implementing the LSTM model and providing testing results of detection
accuracy and occurring smells.

Figure 1: System Overview
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Multipath Routing in SDN Using Machine Learning
Younis Mohamed Kanaan Mohamed Younis Elzaharna
Faculty of Informatics and Computer Science
Supervised by:
Professor Samy Ghoniemy
The British University in Egypt, Cairo, Egypt
ABSTRACT
As Networking is growing large and quickly these days, the technology needs to be as fast as possible.
Currently, Software-defined network (SDN) is on top of these technologies. Despite these advances,
routing problems still come up. Current routing protocols select the optimal path based on the traffic
load, and the possible set of paths are limited due to the limitations of the routing algorithm. The
conventional and widely used techniques in these cases are to fragment the packet if it is bigger than
the allowed length of the path. This is indeed not a suitable solution for large networks such as data
centers and enterprise Networks. Accordingly, the proposed solution is to deploy the multipath routing
where traffic is being monitored by the machine learning engine that is able to dynamically determine
the reliable and the optimal paths and simultaneously performs load balancing.
Additionally, besides the load balancing and path selection, the machine learning system monitors the
network and generates a suitable graph that shows the network traffic and identifies the reliable paths
dynamically after being trained using historical data, then it feedbacks the deployed paths and their
rules to enhance the future path prediction process. The proposed machine learning engine will be
implemented on the SDN controller where it performs the needed computations to intelligently decide
to choose the reliable and best route.
Moreover, Reinforcement Learning (RL) will be deployed as an agent in the SDN controller who takes
the actions, where the network acts as the environment. The machine learning engine will be trained
to classify the network behavior and the conditions, where the routing algorithm could use this data
to choose the best & reliable path. Eventually, the proposed routing algorithm will be smarter in
choosing reliable paths. In this project, a conventional routing of large enterprise campus network will
be simulated as a reference using different simulation platforms, where the results of the path-finding
process and the reliability of the chosen path will be compared with the results of the same parameters
after using the machine learning technique. As it elaborated more in the diagram below.

Figure 1. The Network-AI architecture
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Lustre:
Platform to connect individuals with
programs that fit their lifestyle
Anoud Alsubaie , Ghaida Alanazi , Lama Alshabib
Raghad Alfhaid , Shahad Almojaly
Supervised by:
Dr. Sarah Alsulaiman
King Saud University, Riyadh, Saudi Arabia
ABSTRACT
Extracurricular activities and non-academic programs are activities that do not fall within the regular
scope of traditional school learning, yet they are very enriching and vital for the personal growth of
an individual regardless of age. They provide ways to sharpen skills, discover new interests, gain new
broader perspectives, and meet like-minded people.
Nowadays, these programs are usually being advertised through social media platforms and by
circulating instant messaging, using apps like WhatsApp to send broadcasted mass messages hoping
it will reach the target audience. However, there might be a lot of people who are eager to join some of
these programs, but they never knew they even existed.
Lustre is a platform that helps facilitate the connection between institutions that provide specific
programs and individuals looking to register themselves or their children for such programs. It will
utilize Artificial Intelligence to develop a recommender system to help people find programs that fit
their lifestyle. The recommendation system in Lustre will be content-based and will predict programs
that users might be interested in based on calculating the similarities between the program and the
client’s preferences using the cosine-based similarity model.
Institutions will have the ability to announce programs, add programs’ details and publish a registration
form. Individuals will be able to find programs that match their interests by specifying their preferences
including the domain of the program, duration, location, and other criteria. Individuals will also be
able to register themselves or their children for programs using the application and review them after
completion.
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Automatic Detection for Guns Using Deep
Convolutional Neural Network
Rana Alaqil, Jaida Alsuhaibani, Rahaf Alotaibi, Raghad Alnasser, Batool Alhumaidhi
Supervised by:
Dr. Hafida Benhidour
King Saud University, Riyadh, Saudi Arabia
ABSTRACT
For centuries security has been one of the most important aspects of human life since being in an
insecure place may cost you your life. There are many things that may threaten the security of a
particular place such as active shooting events. Shootings are happening too often these days that we
have got used to hearing about them in daily news flashes. Nowadays, people feel threatened to go
to schools, mosques and even shopping Malls. Shooting accidents cause permanent physical harm to
hundreds of people, not to mention that they cause many deaths and grief to innocent people.
Due to the growth in the number of these incidents, a new solution to this problem must be found to
prevent such incidents. Surveillance cameras are used all around the world in huge numbers to control
such incidents. However, having surveillance cameras is not enough. A human operator must always be
monitoring all the camera footage and be in full alert state. This puts human operators under serious
pressure and responsibility. We can increase security by applying some Computer Vision algorithms on
the obtained footage.
The task of detecting a gun in an image is challenging since the person holding the gun attempts
always to hide it completely or a part of it. The objective of this work is to develop an Automatic gun
Detection System. In recent studies, it was proven that using deep learning for object detection gives
a high performance when comparing to other techniques. Deep learning has many models that can be
used for object detection, such as Fast R-CNN, Faster R-CNN and YOLO. In this project, we will consider
using two Faster RCNN models to detect a bounding box around the gun and will be compared with
YOLO model. The first model will be implemented with ResNet as a feature extractor. The second will
be implemented with Inception-ResNet as a feature extractor.
Faster R-CNN and YOLO models were trained on a datatset that contains 3500 images taken from the
Internet Movie Firearm Database (IMFDB), divided into 85% for training and 15% for testing. As an initial
result, the Average Precision for the models is 60% which is very promising.Thie result is expected to
improve by increasing the dataset size and tunning the parameters of the models. More experments
will be perfom ib order to show the effectiness of the approach.
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CBT Story Editor for Mental Health
Toka Ahmed

Department of Informatics and Computer Science
Supervised by
Gerard McKee
The British University in Egypt, Cairo, Egypt
ABSTRACT
Mental illness has a long history of being stigmatized in societies denying individuals afflicted with
mental illness the opportunity to lead normal lives and reluctant to seek professional help. Nevertheless,
a recent revolutionary treatment technique has been proven to reduce symptoms of anxiety and
depression more rapidly than conventional psychotherapy or drug therapy. That treatment is called
“Cognitive Behavioural Therapy” (CBT). CBT’s goal is to change patterns of thinking or behaviour that
are behind people’s difficulties and therefore change the way they feel.
This project aims to support the wider availability of CBT by incorporating aspects of CBT in an
innovative approach to serious game-based storytelling. The goal of serious games is to create a virtual
environment in which the player encounters and solves problems in the game’s world. Thus, the player
learns and builds the right mental fortitude in the real world. In addition, the project also proposes a
solution to the issue of the noticeable decline in the use of serious games since players lose interest
due to the lack of an engaging story. Thus, the inclusion of a story and the ability to select stories, a
unique feature of this project compared to other mental health apps, can capture a player’s attention
for a longer period.
This project develops a story editor and a story app. The story editor is based on a traditional screenplay
format with the inclusion of CBT-based challenges that the player carries out to push the game along.
The CBT techniques incorporated will develop the resiliency skills of the individual to hone their ability
to cope with adversities. Building resilience is one of the cornerstones of CBT.
The CBT Editor will support physical, mental, emotional and social resilience. For example, to support
physical resilience the player will be asked to carry out activities that include physical exertion. These
can be monitored through sensors on the mobile phone. Furthermore, to support emotional resilience,
the player will be provided with a palette of images that could elicit an emotional reaction from the
player, each image is associated with a value that represents its happiness level. The player will be
asked to select several images, such that their total point value would reach a specific threshold to
complete the activity. This activity is based on the premise that getting the player to observe happy
pictures will help them manage their emotions in a healthy way.
Each activity will map to an XML-based representation in the editor and a set of Java classes in the app.
Stories will be packaged as a Jar file that includes the screenplay, images, sounds, and other media.
These can be played through the story app.
The project seeks to offer an experimental tool to enable mental health specialists to create treatment
engagement strategies to help people with mental health issues.
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Manar: an Arabic Game-based Application Aimed For Teaching
Cybersecurity Using Image Processing
Asma Alotaibi, Lulu Altamran, Majd Almalki, Moneera Alfulaij, Tarfa Almuneef
Supervised by:
Ms. Afnan Alsadhan
King Saud University, Riyadh, Saudi Arabia
ABSTRACT
People use the Internet for various activities, including exchanging money, playing games, and
shopping. However, this powerful network came at a cost: the features that provide the Internet with
these capabilities are also what make it vulnerable. The need for cybersecurity tools and practices was
recognized, especially for children, since they tend to be naive and can be easily tricked. Furthermore,
smart devices and technology in general have become a significant part of people’s lives, and they are
easily accessible to all generations. However, the cyber world is in many ways potentially harmful to
adults, even more so for children, who may be incautious regarding online activities. Furthermore, Arabic
resources concerning cybersecurity awareness are limited, particularly content that targets children.
Often using smart devices without supervision and with direct connection to complete strangers may
lead to various threats, such as exposure to inappropriate content, cyberbullying, and online scams.
Manar is an Arabic game-based application. Aimed at children from 6 to 12 years old, that seeks to
build a generation who are well-informed about cybersecurity issues. It teaches them about notable
cybersecurity concepts, which are represented in levels. The first level goes through the concept of
passwords and how children can construct them strongly. The second level introduces social engineering
and educates children on how to protect themselves from being tricked on the cyberspace. The third
level goes through viruses, their types and how children can protect their devices from them. The fourth
level discusses cyberbullying, its definition, how to deal with cyberbullying situations. The final level
introduces cryptography and teaches children the fundamentals of it, including the Caesar cipher. it also
has a very appealing theme to attract children to play the game. The theme being “pirates and islands”,
each level will be represented as an island and a moving pirate ship will navigate between the levels.
Moreover, Manar application uses reward system and certification at the end of the game to motivate
children to keep going through all the levels.
Manar application introduces the technology of image processing, which is defined as “a method to
convert an image into digital form and perform some operations on it, in order to get an enhanced
image or to extract some useful information from it”[1], the technology is represented in a unique way
which makes the game extremely interactive to attract children’s attention, allowing them to move
around looking for things and associate cybersecurity concepts with objects in their daily lives. That
is, children will be asked a question at the beginning of each level which is only answered through a
picture that they have to take, which contains an object that contributes to the concept of the level.
The image processing technology is implemented using an application programming interface (API),
which is defined as a “set of programming codes that enables data transmission between one software
product and another”[2], the API receives the captured picture and responds with a dataset containing
its content which is then processed to verify the answer.

REFERENCES
[1] Y. Amit and P. Felzenszwalb, “Object Detection,” Computer Vision, 2014.
[2] “altexsoft,” altexsoft, 18-Jun-2019.
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Trusted Reviews: Applying Blockchain technology to achieve
trusted reviewing systems
Ghadah Alhudhayf, Jood Alanzy, Jude Altalhi, Shahad Alghunaim, Shahad Alnasser
Supervised by:
Dr. Areej Alhogail
King Saud University, Riyadh, Saudi Arabia
ABSTRACT
In today’s flourishing technology environment, reviews play a significant role in our everyday choices,
affecting the business success or failure in its different ways, whether it was a word of mouth or in a
written review. Therefore, jumping on future trends. Reviews can be described as trusted if the source
of it was known, authentic and reliable.
Trusted Reviews is a holiday home website that aims to improve the authenticity and quality of member’s
reviews submitted to the system. In order to achieve this, blockchain technology is implemented for its
unique characteristics, such as the immutability of data. It provides the member with the possibility to
search for a holiday home according to specific criteria, the opportunity to share his experience, read
and respond to comments, and view the blockchain transactions. In order to encourage members to
use the system and write legitimate reviews, Thiqah -trust credit- will be used as an incentive, serving a
significant role in our reward system. Consequently, more genuine reviews will be submitted, improving
the system’s reputation legitimacy. Thereby, enhancing the member’s experience by reducing their
time and effort efficiently.
Blockchain is a new emerging technology that has received remarkable attention which runs on a
peer-to-peer system and serves as an immutable ledger that allows transactions to take place in a
decentralized manner. Furthermore, to improve the quality and reliability of reviews, blockchain
technology can be applied to prevent fake reviews such that data cannot be deleted or modified due
to the immutability feature of blockchain technology. Our website will provide reliable holiday homes
and guarantee the authenticity and reliability of the reviews for all available properties that match the
user’s search criteria, which will enhance the quality of the reservation process and enable members to
choose a suitable home in a convenient way.
On the other hand, members have become more concerned with the credibility of reviews when
booking a holiday home. Whereas reputation systems give the authority to members to write their
own reviews on online business applications to encourage other members to trust the business. The
proposed solution will offer a variety of holiday homes across Saudi Arabia through a user-friendly
interface, supporting both the Arabic and English languages.
To implement blockchain technology on our project, we are using Ethereum for decentralized
applications. It all starts with writing a smart contract, this contract contains the rules and conditions
that will identify a review as trusted. For example, reaching a certain number of likes. Upon satisfying the
contract conditions a block will be created containing all details of the review, added to the blockchain
and writer of the review gets awarded a Thiqah credit point.
The implemented system will be beneficial for both members and property owners. For members, it
ensures them the trustworthiness of reviews posted. Also, the availability of reviews increases members’
trust of the property owner. It will save members time, effort and money. As for the property owners,
the implemented solution will help business owners gain a good reputation and increase member trust.
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SAYAR - An Arabic Application for Teaching Car Driving
Regulations
Dana Alhaqbani, Amjad Algarei, Sarah Alqahtani, Nourah Alsubaie, Najla Alharthi
Supervised by:
L. Mona Hakami
King Saud University, Riyadh, Saudi Arabia
ABSTRACT
In our lives, technology advances and evolves over time providing different services and facilities.
One approaches that the new technologies have served is educational approach. In this project, the
team aimed to develop an Arabic educational application (SAYAR) using one of the most popular
technologies which is gamification. Gamification in education is the process of transforming typical
academic components into gaming themes.1
The team has discovered the shortage of Arabic resources that combine and teach car driving rules,
car maintenance, and car components. In order to know this information, the team had to navigate
through different resources which was time-consuming. Moreover, the resources that the team has
seen were displaying the practical part in a theoretical form which was not clear enough to understand.
From these experiences, the team has come up with the idea of SAYAR to fill that gap by providing
an interactive video for the practical part to improve the understandability and enhance the clearness
and the vision.
SAYAR is designed to teach the beginner drivers and trainees on traffic rules and regulations in the
Kingdom of Saudi Arabia as a preparation for the driving school on an enthusiastic and motivational
way. It covers two driving training processes, practical and theoretical. The content of the practical
category has multiple sections which represent a part of the learning process of driving and traffic
rules such as car parking. For each section, there will be levels and each level is displayed as a game
with an interactive video that simulates some situations happening on the road and asks the trainee
questions based on that situation to show the right behavior in such cases.
The theoretical category has the same concept of sections and levels but with different game structure.
In this type, the game is displayed as various types of questions such as multiple-choice questions,
matching words with corresponding pictures and true/false questions. This type does not only focus
on the laws and regulations, but it also provides helpful tips about driving, car maintenance, and safety
aspects.
For both categories, a score will be calculated by the system for each level and section. After completing
each section, a reward will be generated by the system as a motivation and encouragement to continue
the remaining sections.
SAYAR combines the various learning processes and covers multiple aspects in one application
to reduce the time and effort required to get this information from different resources. Besides, it
represents these learning processes in an enjoyable way to keep the users interested and able to grasp
the information easily.
With SAYAR, beginner drivers and trainees will gain the most significant and essential knowledge to
start or complete their journey with driving and expand their experiences.

REFERENCES
https://study.com/academy/lesson/what-is-gamification-in-education-definition-research-strategies.html.
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Little Chemist
AR Chemistry

Esraa Alhashmi, Noura Alkanhal, Ruba Alkhateeb, Sarah Alsarami
Supervised by:
Dr. Khaoula Hamdi
King Saud University, Riyadh, Saudi Arabia
ABSTRACT
Schools and learning can be a nuisance to students sometimes, especially for young ones. most of
whom find it hard to grasp new information without a proper and intriguing introduction. That goes
double for Science subjects, where there is a ton of new material to learn and not all teachers are good
pedagogues. Students will often find themselves overwhelmed, which makes learning even harder and
troublesome. Most schools in Saudi Arabia introduce science subjects strictly theoretically and lack any
sort of practical. This leaves students confused because visual learning is vital in science.
kids nowadays cannot go anywhere without their electronic devices, whether it is a phone or tablet.
And since we are trying to make learning fun, it makes sense to adapt it to fun devices. In this
application, we will be introducing Chemistry in a new fun way to young students, by creating a gamelike, Augmented Reality (AR) experience which will capture the students’ attention and kickstart their
passion for Science. And where learning takes place, it should be safe, therefore arises the need for an
application that eliminates all the dangerous accidents.
Chemistry occupies the third place in the most difficult subjects and is not accepted by children if the
subject is taught by indoctrination. Also, teachers may they find it difficult to communicate abstract
information. They may face the lack of material to conduct experiments, forcing them to cancel
laboratory sessions. Our goal is to give younger students an easier and more exciting way to learn
chemistry to prepare them before learning it in high school through the use of Augmented Reality
(AR).
We also provided a booklet that can be downloaded with the application that has the periodic table
as a card for each element which will enable the user to augment the molecules for each card when
scanned.
Users will be able to visualize the atoms and molecules of selected materials, and some funny reactions
(explosion, emission of gas, change of color…) using Augmented Reality (AR). Users will go through a
number of lessons about elements and their properties, chemical interactions, and equation balancing.
most of the lessons will consist of two parts, part one is introducing the elements that will be used
through the booklet, then the user will be asked to prepare the needed tools such as a glass or a cube,
after that the user will be able to mix them and observe the reaction. the user can practice through
exercises and quizzes about the material presented in the lessons.
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CryptoCargo: Blockchain-Powered Smart Shipping Container
Abduraouf Hassan, Omar AlKhoori, Omar AlMansoori
Supervised by:
Prof. Khaled Salah
Khalifa University, Abu Dhabi, UAE
ABSTRACT
Our blockchain-powered smart shipping container provides an enhanced supply chain management
experience by offering real time insights and increased visibility throughout the shipment process.
With the massive amounts of containers being shipped daily, involved stakeholders remain in search
of solutions that protect them in cases of damages caused to their shipments. From the stakeholders’
perspective, the absence of an accurate real-time visibility to a freight’s state throughout its shipment
process increases their likelihoods of being involved in disputes, and hence be subjected to additional
losses. As a shipment propagates through its journey, shown in Figure 1, they are always susceptible to
damage. Such containers in a cold supply chain may house sensitive items like human organs, vaccines,
chemicals, radiative material, dairy products, etc. Being subjected to extreme temperature ranges,
humidity levels and luminosity conditions are the most relevant sources of damage to such items. The
integrity of the container may also be tampered if opened. Tracking the shipment path is also important,
since passing through certain environments may impose radiation risks that alter the cargo’s health.
Leading firms in the transportation and logistics industry have adopted IoT and blockchain technologies
to improve their quality of service. Maersk, which is responsible for 18% of the global container trade,
has introduced its Remote Container Management (RCM) solution to its fleet. Through its piloted
RCM, Maersk enabled its containers to monitor and send data such as temperature and location
to its centralized cloud databases. Leaving shipment data to be stored on a centralized database
may impose security concerns as that data could be easily altered. The blockchain would provide an
immutable record as data could not be altered or deleted once appended to the blockchain. Thus, it
acts as a trusted third party between stakeholders. Another existing solution did introduce blockchain
utilization, but only to offer better paper trail management.
Unlike other solutions, our project seeks to use the blockchain to store shipment violations for
transparent access to the end users instead of simply improving paper documentation management.
In addition, the data is stored directly from our IoT device to the blockchain and cloud servers without
human intervention. Through our solution, the integrity of the shipment’s status is guaranteed, and any
possibilities of collusions or data tampering are eliminated.
The smart shipping container has been successfully built with temperature, humidity, luminosity,
opening and closing, and location tracking and monitoring capabilities. The device can communicate
with both the cloud and the blockchain to send sensor readings and recorded violations with minimal
latency (<400ms). The Ethereum blockchain network, which was used for this project, proved reliable
for the recording of shipment violations and the tested records had no means of being altered.

Figure 1: Cold Supply Chain
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Jasour: a Virtual Reality application using
Neurofeedback to enhance public speaking skills.
Sarah Alothman, Amani Alqahtani, Raghad Almanea,
Maha Almojil, Sadeem Alzmami
King Saud University, Riyadh, Saudi Arabia
Supervised by:
Dr. Abeer Benabid Najjar
ABSTRACT
Today, soft skills are key differentiators for students and employees; making or breaking their study or
career path. Some people with anxiety understand that their fear is irrational but this anxiety persists
limiting them in all aspects of life. They want to get over it and enhance personal soft skills, particularly
communication and oral skills. But practicing in the traditional way does not give a real perception with
reality and does not keep track and monitor the progress.
To address this issue, we present the design and the development of a Virtual Reality (VR) Android
application that can help recreate common classroom/workplace scenarios and let students/
employees practice their oral skills and overcome their anxiety. The user would be able to adjust the
venue, audience size and behavior to fit his/her training needs. He would be able to practice in a variety
of venues, pick a space similar to where he will present, choose the size of the crowd, their genders
and their general behavior (from friendly to distracting or disinterested). This will enable the users to
attempt tasks multiple times and fail without fear. Moreover, since evaluating public speaking skills
can’t typically be done realistically, this project designed to evaluate progress with objective feedback
based on EEG Biofeedback by pairing the application with Brain-Computer Interface (BCI) headset in
order to allow an accurate way to track the brain activity while training. In fact, Neurofeedback, also
called EEG biofeedback, is a research proven way to help improve brain function through intensive
brain training exercises. During EEG training for anxiety, the user is shown information derived from
his/her brain’s signals in real time. By repeating similar experiences, this training repeatedly challenges
the brain to improve its own internal regulatory process.
This application provides the option to follow a plan that contains a number of levels and the user can
move from one session to another in a level based on her/his previous session’s anxiety rate. It will start
from an easy level and make all the factors as simple as possible for example, reducing the number of
audience and making their behavior friendly and listening. All the levels arrangements and the factors
are inspired from the questionnaire results that we have published online.
Expected results of the app are to enhance public speaking skills and let people communicate with
other people freely and more openly. We hope that the success of this project will be a beacon of hope
for people suffering from the public speech anxiety and a guide for future research into the need for
innovative and remarkable ideas in this field.
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Talaqah: Naming Therapy Application
Muhailah Alsahali, Atheer Alghannam, Haneen Alsuhaibani, Rawan Almajed, Horiah Alhazzani
Supervised by:
L. Sarah Alkoblan & Dr. Abeer S. Al-Humaimeedy
King Saud University, Riyadh, Saudi Arabia
ABSTRACT
Anomic aphasia is an acquired neurogenic language disorder that mainly occurs in adults. The disorder
affects reading and writing, as well as language expression and understanding [1]. In the Middle East,
there are several obstacles for rehabilitation for any patients with anomic aphasia, such as living in small
cities or villages without adequate medical support, lack of speech-language pathologists (SLPs) and
time limitations. It is critical to conduct the rehabilitation within 3 to 5 months from suffering of aphasia,
otherwise, it will be difficult for the patient to recover. On the speech-language pathologist (SLP) side,
there are many obstacles due to the use of the traditional way of rehabilitation. Such a dated practice
imposes processing massive printed exercising material, excessive number of appointments, plenty
of documents to track patient’s progress, and all within limited workplace to accommodate required
therapy rooms and huge patients’ waiting lists. These difficulties add further complications on the
patients’ recovery process by limiting opportunities to practice consequently slowing their progress.
The novel contribution of this system is providing an Arabized assistive technology to support speech
language pathologists. Talaqah leverages machine-learning algorithm to serve as a digital pathologist
that provides therapy sessions for patients with anomic aphasia via iOS mobile. These sessions simulate
the real therapy sessions by providing speech recognition system using Speech framework from Swift,
which lets us perform speech recognition processes on live audio, remote training for patients with
anomic aphasia, and enhance patients naming skills in white Arabic dialect using more than 300 nouns,
verbs, and adjectives. Moreover, it allows monitoring patient’s performance through emailing progress
reports to the patient’s SLP. Talaqah provides two types of exercises; naming and description targeting
both phonology and semantics. The former targets the sounds and the later targets the meanings.
It supports the patients with various cues with cueing hierarchy stating from the least helpful to the
most. Additionally, it allows the SLPs to change the complexity level of their patients’ exercises based
on the following factors: words categories, number of syllables, frequency of use, and for verbs (verb
type including transitive, concrete or abstract). The application will form as an excellent database for
further research in Saudi Arabia.
The researchers used the User Centered Design (UCD) approach in the development of this project
aiming for a better understanding of users’ needs. Several meetings were held with a domain expert
Ms. Alhanouf Almoammer who is a Speech-Language pathologist in King Saud university medical
city, member in Saudi Society of Speech-language Pathology and Audiology (SSSPA) and one of
Faculty members Health rehabilitation sciences department in College of Applied Medical Sciences
in King Saud University. Cognitive walkthroughs were used in which scenarios were presented with
high-fidelity prototypes. Feedback was obtained on the requirements, design, structure, and the flow
of the application. Modifications were made based on the recommendations of the SLP to develop an
application that suits the users’ needs.

REFERENCES

[1] NIDCD Fact Sheet | Voice, Speech, and Language, 1st ed. U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES ∙ National
Institutes of Health, 2020, p. 1.
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Saleem: A good start to a healthier and happier life.
Fatimah Alqahtani, Ghedaa Alajaji, Norah Almakhdhub, Rahaf Alqahtani
Supervised by:
Dr. Manal Al-Onaizan
King Saud University, Riyadh, Saudi Arabia
ABSTRACT
It is believed that health is a crown on the head of healthy people which is seen only by those who
are ill. Health is the most valuable possession for a human. This takes us to the point that health must
be cared about by all means. Good food, physical exercise and enough sleep are the keys to good
health. Another important factor is fitness. Fitness is a condition of being physically active. Fitness is
a result of general nutrition and proper conditioning, and it is a state of general physical and mental
well-being. Doing regular physical activities can make you feel relieved about yourself and it can have
several important points for your health. For example, it reduces the risk of developing heart disease,
high blood pressure and other harmful diseases. Regular physical activities also help to control weight.
A lot of health and education institutions all over the world are concerned about people’s health
behavior so they try to improve their knowledge by adding health and fitness materials to the school
curriculum, using social media, health events and health applications. Nowadays health care became
more important since there is a lot of factors that affect everybody’s health negatively, such as quality
of food served in restaurants, the number of activities done every day and people’s health background.
People sometimes tend to take care of their health, but they do not have the best way needed. In order
to keep themselves healthy; that requires meeting a nutrition specialist or having a gym membership
which may result in spending more money that they cannot. As for the applications used for fitness
activities that might not help them due to the additional payment, language difficulties and problems
concerning dealing with technology.
The aim of our project is to develop an interactive Android application called “Saleem”. It aims at
enhancing individual’s lifestyle quality in Saudi Arabia and the Middle East. It is an Arabic application
that has many distinguished features that are not found in other similar applications. Saleem helps
users in applying healthy habits in their lives. It provides the user with needed features such as:
monitoring the number of calories needed, consumed and burned throughout the day depending on
her/his predefined weight and goal (lose, gain or maintain). It contains GIFs that show them how to
exercise. It also combines other features concerning the quantity of food and water that the user can
monitor and control by adding and sharing food recipes and always reminds them about their goals
and how to achieve them. It provides feature of monitoring the heart by connecting it to external smart
watch and the steps tracker feature.
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Ankle Rehabilitation Device
Mohammed Anwar, Abdulrahman Abdulghani
Supervised by:
Engr. Mohamad Agam
Ajman University, Ajman, United Arab Emirates
ABSTRACT
Our project focuses mainly on the rehabilitation on the foot muscle. This muscle controls the foot
movement. In some cases this muscle will stop functioning due to Peroneal nerve injury, which can
cause decreased sensation, muscle atrophy and loss of movement in the leg or foot. This can occur
for a variety of reasons, most commonly in people who already have diseases of the nerve such as
neuropathy, those who are very thin, or have had something
directly compressing on the nerve. This can occur from crossing the legs, a knee injury, tight casts or
placement of the leg during a surgery. The common peroneal nerve divides into the deep and superficial
branches. The deep peroneal nerve innervates the foot dorsiflexors. It also supplies the sensation to the
web space between the first and second toes. The superficial peroneal nerve innervates the dorsum of
the foot then divides into the medial and intermediate dorsal cutaneous nerves in the foot.
The accessory peroneal nerve Fig.1, a branch of the superficial nerve, when present as an anomaly runs
posterior to the lateral malleolus and supplies the lateral part of the extensor digitorum muscle.
Our solution for this issue is to create an Ankle Rehabilitation Device that stretches and compresses the
muscle Fig.2. It is a physiotherapy equipment that is worn like a shoe. Stretching and compressing the
muscle will aid the muscle stimulation and movement recovery. The healing process may take from 6
to 12 months depending on the patient and the degree of injury. The device works with a user friendly
app via Bluetooth. The device can be bought from pharmacies or hospitals for personal use.

Fig.1 The accessory peroneal nerve
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Otisma – Therapy Robot
Rayane Bouhali, Manar Atiyeh, Sarah Saad, Haniah Al-Tabaa
Supervised by:
Dr. Seyed Esmaeili
American University of Kuwait, Salmiya, Kuwait
ABSTRACT
Children with autism have significant communication problems. An autistic child has difficulty
communicating his/her wants, needs, and thoughts, especially in cases of low functioning autism when
the individual has serious speech and language disabilities. In addition to hampering their social skills
and relationships, communication problems severely impact the autistic child’s lifestyle and access to
education. In response to the urgent need of parents and therapists dealing with autistic children, we
have designed a robot which can help them to convey information, communicate, and connect with
autistic children. Otisma is a humanoid technological robot intervention that can remarkably upgrade
autistic children’s lives. We have chosen to be specific in the way we build our robot and to combine
features developed in previous works. To summarize our findings and our approach to design the
robot, we present the design of our development for Otisma. Figure1 depicts a high-level architectural
diagram of the proposed robot.

Figure 1: Architectural diagram of the proposed solution

Otisma is designed to support different ways of interacting through the use of a communication protocol
called Discrete Trial Learning (DTT), an educational method which creates simplified instructions to
improve a child’s skills and knowledge. Otisma is a customized programmable robot. The robot’s head
has a screen, a microcontroller, and implements wireless charging technology. Furthermore, the DTT
communication protocol is applied through creating an application that serves as an interface between
robot, child, and therapist. The educational application resembles a game application. It saves data like
the child’s name, age, performance, number of visits, and other information needed to be observed by
a therapist. The robot’s joints are programmed to play different movements. Also, the integration of
speech recognition for English language using Python will be presented in our robot as it plays major
role in increasing the robot’s ability to interact with the autistic child.
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Augmented Reality Game – Based Learning Application
Nouf AlYousef, Reem AlMalki, Asma AlJudaya, Raghad Alkhudhair, Shaden AlRomi
Supervised by:
L. Arwa Al-Amoudi
King Saud University, Riyadh, KSA
ABSTRACT
Based on the significant impact of primary school education on the students life-long learning
experience, a special concentration is given on discovering new methods and strategies by utilizing
latest invented technologies in a way that can complement and improve the teaching process for
primary school students, in order to reach the best possible academic results.
One important subject that is being taught starting from primary schools is Science. Science, by
its nature, has many complicated scientific concepts that illustrating them abstractly would not
be enough for beginners with no previous background which may obstruct the lessons objectives
from being achieved. Therefore, involving semi-real experiments and games scenarios into science
classrooms using Augmented Reality technology would enhance the student’s enthusiasm, curiosity
and perception. There are several potential solutions for the problem defined previously.
However, our solution will support Arabic language and the game will designed based on primary
schools textbooks as well as having a leaderboard in order to create a competitive environment.
The proposed project is intended to help schools students and Science teachers assure that
scientific concepts are understood and that lessons objectives are met using an interactive gamebased application that is specific for Science textbook for the fourth grade in Saudi Arabia that allows
the students to experience simulated visuals integrated within the game scenario in which students
apply the knowledge they have acquired during the lesson to solve the problems of the game. The
system also allows teacher to evaluate and track student’s progress as well as to create a competitive
environment for students using leaderboards.
The application will be developed to operate on iOS platform.The main challenge of application is
implementing A real time system since Games are the core of the system, the system is 100% real time
and shall interact very fast and in a reliable way to user interactions so that users can trust the system.
Real time systems require special specifications and thus are more complicated. The project consists of
two versions, For the front end environment,the teacher version developed with Swift language using
Xcode , while the student version developed with C# language using Visual Basic and Unity.
For the backend environment, both versions are using Real-time database provided by Firebase. 		
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Indoor Navigation Guidance Using Sensor Fusion and Deep
Learning-Based Object Recognition
Mohamed Adel Mohamed
Supervised by:
Dr. Doaa El-Zanfaly
The British University In Egypt, Cairo, Egypt.
ABSTRACT
Finding a certain section inside a building like a hypermarket, mall, library or a museum can sometimes
be frustrating. Moreover, robot guidance and localization is also a challenging topic. Despite that
both of them cannot be considered as directly-related problems, they share the same requirements;
a system that is able to detect the current location inside a building, find the shortest path to the
destination and display the user’s movement in real time. Such a system, cannot rely on a GPS-based
solution (the most famous solution for navigation systems) as the average accuracy of a smartphone’s
GPS is around 10 meters, which is not enough for an indoor system that demands accuracy of less than
a meter. Current indoor navigation approaches rely on installing signal based gadgets like Bluetooth
Low Energy (BLE), Wi-Fi and IR. These approaches may provide an acceptable accuracy; however,
it requires installing and maintaining specific components which increases the cost of the system.
In this project, we propose a solution that only requires an internet connection, basic sensors that
are embedded in each smartphone and the smartphone’s camera as shown in Figure 1. Regarding
the detection of the user’s current location, a deep learning architecture called Faster-RCNN will be
used to train a model with images of objects that can be treated as landmarks inside these buildings
(for example; products of each section in a hypermarket). An image classifier will rely on the trained
model to detect the current section, which is then passed to the system that searches for the name
in a database to find the corresponding location and plot it over the map. As for finding the shortest
path, the system will rely on the A* algorithm that proved its accuracy in wayfinding. When it comes
to tracking the user’s movement, the system will use the Pedestrian Dead reckoning-PDR- technique
that relies on sensor fusion, which combines the readings of accelerometer, gyroscope and compass
to measure the travelled distance along with its direction in order to plot the movement. The readings’
accuracy is refined using different filters like Kalman filter.

Figure 1. Proposed System
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Smart Detection of Phishing Attacks in HTML Emails
Yomna Hamdoun, Bassem Mokhtar, Mulhim A-Doori
College of Information Technology
University of Fujairah, Fujairah, United Arab Emirates

ABSTRACT
Email phishing attacks are a form of computer security attacks where they can occur in different
ways for essential goals. They target to obtain sensitive and secret personal data, such as, bank
account details, credit/debit number, passwords for online transaction, etc. There is a high growth rate
of phishing attacks and its continually evolves. Mitigating email phishing attacks minimizes financial
losses for both industries and individuals and its broader impact on the economy. There are many
existing anti-phishing approaches that employ various techniques, such as, heuristic-based and Fuzzy
rule-based approaches. Such approaches can be compared based on a set of performance metrics
like false positive rates and false negative rates. However, there are research gaps in literature to be
filled. For instance, there are drawbacks of existing anti-phishing attack approaches in detecting
new phishing attacks at runtime. Also, high false positive rates are reordered for traditional detection
approaches that lead to make them inefficient ways for detection. Also, some approaches do not fit
many operating systems. Moreover, most of current infrastructures of anti-phishing attacks systems
involve third parties for extracting features. This results in complicated and time-consuming detection
processes.
In this work, we investigate monolithic and hybrid machine learning technique in order to propose
an efficient smart email phishing attacks detection. We hypothesize that designing an efficient smart
machine learning–based system can detect HTML email phishing attacks at runtime and running
on client-side machines with limited computing resources. Such system will distinguish HTML email
attacks fast with high accuracy. It will support different email languages and symbols. To implement the
system, we outline the technical challenges as follows; a) Implementing lightweight machine learning
algorithm for detecting email phishing attacks accurately; b) Considering various contexts of HTML
emails with different objects and languages; c) Detecting new models of email phishing attacks with
high accuracy; and e) Learning unknown phishing attacks with low false negative rates.
Our system will be presented based on the following design concepts.

•
•

Email syntax and semantics matching with database

•

Content-based (Blacklist words in title, the number of URLs in email, the number of domains,
etc.)

•

Detection of phishing attacks at the client side (normal machines)

HTML emails’ features-based definition and classification: extracting a set of interdependent/
significant features.

Our solution approach will comprise the following main operations for detecting email phishing attacks.
1. Email Capture: parsing the email text and representing it using unified syntax.
2. Syntax and semantics matching: comparing the email syntax and related semantics with already
maintained database of emails
3. Features set extraction and classification: some operations using K-means clustering will be
applied on email sections to extract and classify features.
4. Using K-means clustering method, its unsupervised learning approaches that based on the most
conventional relation is Euclidean distance (compute the distance between centroid and each
point in x.y coordinate to classify its legitimate or phishing detection and so on the process will
be done).
5. Then, a set of performance metrics (false positive and negative rates) will be generated.
6. Based on the detection results and comparisons, an update might be done to the phishing
attacks database and client notification and feedback will be issued declaring the email as
normal, spam, or attack.
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Moean: Consultation Support System
Ghada Alaasim, Lulwa Aldawood, Njood Almaiman ,
Raneem Aladhadh, Sarah Alnimer
King Saud University, Riyadh, Saudi Arabia
Supervised by:
Ms.Afnan Alsadhan
ABSTRACT
Moean is a mobile-based consultation support system. Moean is an educational medical application
which focuses on how to advance the skills in children with Down syndrome through different fields
where caregivers directly communicate with the advisors via online chat. Addtionally, Moean helps
the caregivers to manage the child appointments manually through a calender within the application.
Furthermore, the advisor is able to upload educational instructional videos as well. The caregiver can
track the child’s vital signs including heart rate, steps, location and display it through the application
from a watch worn by the child. Moean’s main goal is to raise the knowledge of the caregiver about
how to follow up with the child’s health and educational abilities to simplify the consultation process
anytime and anywhere.
These qualified medical and educational advisors will help Down syndrome children in improving their
communication learning skills and health. This will improve the caregiver’s knowledge about how to
show the appropriate care for the child. Moreover, the application will track the child’s heart rate,
location, and steps using a paired smart watch worn by the child, to keep the caregiver updated about
the child’s status. When the caregiver enters milestones, it will be compared to the typical milestone
for every age group specified in the database, depending on past studies showing typical child’s
advancement based on the age. If the milestone is different, the caregiver will be notified immediately
of any malfunction and accordingly, he should see the right doctor. Another feature provided by Moean
is the calendar for the child’s appointments that are manually saved by caregivers, so caregivers have
prior knowledge of them.
As a result, the application will improve knowledge dissemination, especially in health matters. Over
the past few years, many people with Down syndrome have suffered from a lack of dedicated resources
that may neglect their medical and educational needs. Providing these resources leads to positive
outcomes for the person and society at large, especially an application that brings together scientific
and health fields. In terms of health, the chat feature provides the ability to communicate with advisors
by beneficiaries who need advice, but their geographical location prevents them from visiting. Online
chatting is the best feature for people whom have children with Down syndrome to directly communicate
with advisors and allow them to share their knowledge and experience and most importantly reduce
pressure in clinics due to unnecessary appointments. Furthermore, monitoring the physical condition
of the child by tracking the heartbeat and steps will have positive results on the child’s physical and
psychological health. The map presence showing the child’s location offers reassurance to parents and
caregivers who go out with them in public places, which in merge together disabled people with the
society. And because the exchange of experiences is such a successful learning method, we added a
forum feature, which will bring caregivers together, to form relationships and friendships outside the
scope of treatment, which in turn contributes to improving the process of communication between
people with Down syndrome and members of the community. With the global spread of phones and
mobile networks, this application will increasingly be used by caregivers of Down syndrome children to
stay informed of their child’s condition.
Since the traditional consultation process has been complex for the past two decades, and in line
with the technology evolution, Moean was developed to bind the need of a professional consultation
together with technology to produce a brand new service for Down syndrome community.
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EMS: Exam Management System
Saleh Al Shamlan, Abdulaziz Al Saeed, Sami Al Zakari, Mohammed Al Aqil
Supervised by:
Dr. Khalid Al Nafjan
King Saud University, Riyadh, Saudi Arabia
ABSTRACT
Faculty members spend long times preparing for exams. Gathering the appropriate questions, ensuring
to find the right formula between difficulty and time, and revising the exam to make sure that it is error
free may be eliminated by applying the reusability and auto generation of exam questions.
Exam Management System(EMS) offers a variety of features to help making exams more efficient and
less demanding on faculty members. One of which is offering a question bank that contains questions
that are prepared by course coordinators. These questions are sorted based on the textbook’s chapters.
When an exam is about chapters one and two, EMS will auto generate questions based on certain
criteria that is decided by the course coordinator.
Having different students from different majors in the same course or section could lead to them having
conflicts in exam timings. EMS provides Exam Conflict Detector which prevents course coordinators
from falling in that conflict without needing to contact the Deanship of Admission and Registration.
The system will provide an excellent environment for the education by tracking every exam and the
grading of the exam for top management, such as the dean of the college or the rector of the university
as a whole. Making a systematic environment instead of using only papers can limit the probability of
leaking questions or exam papers. Top management do not need to issue papers and warrants to reach
exam papers, they may do it electronically.
EMS is an environment friendly. It can help save many pens, pencils and papers by using a computer to
upload exams as a faculty member and by using smartphones to solve exams as a student.
The system is in development on two different platforms. One is web based which will be used by
faculty members and course coordinators. When a QR Code is generated for an exam, the faculty
member will be able to reveal it to the students by using projectors. Then, students may use the
application on their smartphones to scan the QR Code to enter to the exam session.
The initial release of the system is available. Flutter framework has been used along with Laravel.
The domain includes LMS, Easy LMS and EMS(our system). EMS focuses mainly on offering a question
bank, as well as the ability to include essay questions as well as automatically grading MCQ.
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My Health Buddy: health information exchange application
Bodour Althunayan, Haifa Almansour, Nouf Almedlej, Noura Albllaa, Raghad Alnassar
Supervised by:
Dr. Sarah Salman Almoaiqel
King Saud University, Riyadh, Saudi Arabia
ABSTRACT
My Health buddy is a system that allows health care providers to share health data with a patient easily
in a secure environment. Patients have ownership of their own health information and have control over
their records allowing them to request and share their records with other health care providers.
Patients go through many doctors and hospitals throughout their lives. The problem with this issue is
that it is difficult for a patient to share information, such as lab results, x-rays, vital signs, prescriptions
and medical reports from one hospital to another. There is no way for the patients to see their entire
medical history; they would have to request their files from each health care facility.
This project involves creating a system that allows hospitals to securely share health data with their
patients, allowing the patients to have ownership of their own health information and have control over
their records to request and share their records with other health care providers.
The system would be available via two mobile application health care provider and health facility
admin as one version and patients version, for easy access. The system will provide patients with their
records such as lab results, x-rays, vital signs, prescriptions, and medical reports. To ensure a secure
environment the technical admins will create an account for the health facility admin, the admin will
authenticate the health care providers by creating their accounts.
The system will authenticate patients by their national id using the civil affairs system. The health
care provider will be able to write a record and upload an attachment for a patient by searching for
a patient via their national id. Patients can view their records and share them with a particular health
care provider via their id. If the patient doesn’t find a specific record he can request that record from
the health care provider.
The main goal of the system is to ease the process of sharing and retrieving the health records and to
give patients ownership of their health records, as well as to ensure a more efficient way of sharing the
records between the health care facilities.
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Hackwati ()حكواتي: Children story application
Raghad Alshaalan, Asma Aljudaya, Ghedaa Alajaji, Fatimah Alqahtani, Shaden Alromi
King Saud University, Riyadh, Kingdom of Saudi Arabia
ABSTRACT
Enrich the Arabic content all over the Internet became an interesting topic in Arabic societies, especially
the Arabic content for young kids. Hackwati is an audio story application aims to motivate the children
to read Arabic stories or write their original Arabic stories and share it by recording their voice while
they are reading the stories and publish it in their channel in Hackwati application so that other children
can subscribe to their channel and listen to their published stories. Hackwati has the feature to allow
the children whether to upload already recorded story or record a story within the application and
add sounds effect to the story like monkey’s sound and dog’s sound or other sounds. Hackwati has an
explorer page with filtering story feature so the child can explore the most popular stories or related
topic stories like action and animal stories. Since the children content is very sensitive Hakawati has
a content admin that listen to the story before publishing and approve or reject the story. Stories on
Hackawti should be no longer than 3 minutes so it easier to be reviewed by the content admin, and
lighter and enjoyable to the children to listen and to record too.
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لـست وحـدك
(You are not alone)
َ
Nouf Saud Alsuhaimy, Sara Salman Alnasser, Nouf Majed Bin Slimah, Najla Majed Alosaimi,
Abeer Abdullah Almuhaidib, Madawi Sulaiman Alruwaished
Supervised by
L. Monirah Al-Ajlan
King Saud University, Riyadh, Saudi Arabia
ABSTRACT
With the advancement of technology, communication has become easily available and accessible.
People are now digitally connected, making the world a single large community. By conceptualizing
social networking platforms as new social domains, online social support could supplement the mental
health benefits derived from in-person social support. Particularly, there is an absence of supportive
apps that can help people who need emotional support and reduce their sense of loneliness in the
Arab world. Our search in Android and Apple markets yielded no apps dedicated to this issue.””لست وحدك
aims to enrich the Arabic content in the field of social and emotional support. This application will help
build supporting communities by peering users to the appropriate support group, to help them share
their experiences, thoughts, concerns, and emotions anonymously without the fear of judgment. The
application will enhance the peering process through data mining techniques applied to the user’s
tweets on Twitter, as it is increasingly being used by millions of individuals to share their thoughts and
emotions. It will also provide many beneficial volunteering opportunities to therapists and life coaches
who are qualified to help the community by answering questions and providing valuable advice to the
users.
The targeted audience are users aged 12 and above. The application will provide an mHealth (mobile
health) platform for native Arabic speaker communities as recent research has shown a growing demand
for an application where people can connect and find support in Arabic. Therefore, the language used
in the application will be Arabic.
“ ”لست وحدكis an IOS mobile application that helps people who need emotional support to relieve all
the ambiguous emotions that they might be feeling by allowing them to sign in as anonymous. As the
identity is kept confidential, a person will be able to express his/her feelings via the application freely
without any concerns about his/her identity being released. Furthermore, it offers users the ability to
join a support group which will be categorized based on the concern it tackles. Users can choose a
specific support group to join and share their thoughts, stories, and experiences in a timeline. They
can view the group’s information before joining to make sure that it is suitable for them. The timeline
is an important feature where users with the same concern can interact with each other so that they
can relate to each other. Moreover, and in case a user is uncertain about which support group to
join, they can link the application to their Twitter account to get support group recommendations.
As nowadays Twitter is considered as an expressive platform where people’s thoughts and emotions
can be reflected by their tweets. By using Twitter’s API to stream user’s tweets and then some topic
modeling techniques are applied to classify the tweets into their relevant group. Therapists and life
coaches play a crucial role in the support process by participating in the timeline, offering advice and
continuous feedback.
The aim of support group timeline is for members to share and receive support from other members,
stay in touch with other members, ask questions, and share articles. A support group member can fill
in surveys to help ensure the effectiveness of the support group which will further improve the content
of our application. Users such as therapists and life coaches can register as volunteers to help the
community, answer questions, and provide advice.
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Eye tracking in Autism Spectrum Disorders to
Improve Learning Engagement
Sadeem Aljubair, Dalal Aldayel, Renad Alsaleh, Hind Alfauzan, Raghad Alomar, Sara Alsanea
Princess Nora Bint Abdulrahman University, Riyadh, Saudi Arabia
Supervised by:
Dr. Fahima Hajjej

ُشعاع
ABSTRACT
Student engagement is emerging as a key focus in learning, especially children with Autism Spectrum
Disorder ASD. In this study, we present an application of the eye-tracking technology within the context
of ASD in improving their learning engagement. By creating a simple mathematics game with a facial
recognition method. By this method, we can distinguish the children’s emotions by matching their
digital images with a dataset of images.
Therefore, we can help them focus on learning. Moreover, if the child stops paying attention, we use
Augmented reality to alert the child by displaying some of his or her favorite characters to grab back
the child’s attention. This application does not only help the children with ASD it also assists the parents
by understanding ASD child emotions and behaviors. In addition, some centers can also benefit from
using this application. Children with ASD are often self-absorbed and seem to exist in a private world
in which they have limited ability to successfully communicate and interact with others.
They also often have difficulty communicating nonverbally, such as through hand gestures, eye contact,
and facial expressions. In addition, children with ASD tend to analyze a face in terms of its individual
parts (e.g., eyes, nose, and mouth) rather than integrating the individual features into a holistic face
memory. One of the characteristic hallmarks of ASD is the difficulty of making or maintaining eye
contact. In this respect, the eye-tracking technology has come into prominence to support the study
and analysis of autism.
In this project, we examine the nature of face attention, perception, and learning in children with ASD
in early school years. It will provide them with useful data to aid them in developing ASD disorder and
its effects on children. Lastly, we chose the name  ُشعاعas it signifies sunshine, warmth, and happiness.
With the help of our application, we hope that this positive energy is transmitted to the children. We
use the eye-tracking method. It is the process of capturing, tracking and measuring eye movements
or the absolute point of gaze (POG), which refers to the point where the eye gaze is focused in the
visual scene. We suggest that using a machine-learning algorithm, on a relatively dense dataset. We
use an existed dataset found by Battah et al. It includes visualizations of eye-tracking scan paths with
a particular focus (ASD). Then we have applied the following algorithm to maintain our application:
If eye-tracking= no movement Then Child engaged
Else Set alerts for images or sounds that are loved by the child
Our purpose is to attract the child and refocus.
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Development of an application of math education for Autism
Spectrum Child
Nesreen Al-Sulami, Munirah Al-Khelaiwi, Afnan Al-Olayan, Ameera Al-Basseet,
Nouf Al-Hassan, Razan Al-Jubairi
Princess Nourah bint Abdulrahman University, Riyadh, Saudi Arabia
Supervised by:
Dr.Fahima Hajjej
ABSTRACT

علمني
Children with autism spectrum disorders (ASD) have difficulties interacting and communicating with
the community due to poor cognitive, social and language skills. It makes it difficult for them to establish
a clear and strong relationship with others, ultimately leading to isolation from society.
Therefore, the most important treatment programs that children with autism should receive are speech,
language and simple mathematical processes, which help develop cognition, to enable them to reach a
good stage of communication. There are many applications that contributed directly to this, but most
of these applications are in English. At present, the proportion of children with autism has increased
in Saudi Arabia. Therefore, we are working on an application that helps mothers of Autism Spectrum
children in teaching their children arithmetic processes. We have targeted children from the age of 6- 7
years to teach them the basics of mathematics. We made the application in Arabic to help Arab mothers, especially Saudi mothers, to teach their children mathematics in Arabic.
Our system, called Teach me  علمنيaims to help children with ASD, through an educational application
that provides guidance, which helps to increase a child’s cognitive abilities, as well as family
involvement in behavior and communication. As specialists and doctors involved in treatment. We
present through the application the first level of mathematics education. The application offers the first
level of mathematics education, such as teaching numbers, and some mathematical operations, such
as addition, subtraction, and multiplication, in a simple and distinctive way. The application can be fully
customized with icons, number, background images and the contents that allow each child to be more
effective while using it.
To increase the child’s engagement and concentration, we have interested in changing the colors of
the screen when the child is using the application. In addition, we have integrated an agent. Each time
when the child answers correctly, this agent rewards him by looking for a small funny video according
to the choice of the parent. This agent helps admin to effectively browse and search the Web. The
agent combines keywords proposed by parents from these relevant pages and uses them for keyword
refinement. It provides effective browsing and searching help and also compiles and sends to child
profile funny video by automatically spading video.
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ROBOBUDDY
Yazan Najem, Mai Moneem
Supervised by:
Dr. Moayad aloqaily
Al Ain University, Al Ain, United Arab Emirates
Supervised by:
Moayad aloqaily
ABSTRACT

This project is an Artificial Intelligence (AI) and voice assistant software, which generates Emotional
Intelligence (EI) of the machine, this software is made to connect machine to human at an emotional
level. It will allow users to communicate with the machine. Emotional Intelligence is as important
concept in human life as it is in machine, and due to its importance, some software applications have
been made in this domain to let human communicates with a machine with “emotions” using voice,
image or video. Earlier, EI was developed based on specific keywords stored in the software database
such as “I am sad” or “I am happy”, where the software detects the emotions based on these keywords
or similar ones, which is not specific or detailed as an output, also sometimes the software might
get the user wrong if they used unpopular words. Furthermore, only few AI and EI software were
developed in this domain.
For 50 years, the Artificial Intelligence (AI) researchers have worked on giving software machines
logical reasoning abilities, mathematical problem solving, and linguistic, but machines are not able to
feel emotions, they don’t feel sad for losing someone, happy to see someone, or bored when they have
nothing to do, or even afraid of dealing with spy-ware, viruses, failures or network delays.
For example, playing chess with the computer is a joyful thing, but is it the same for the computer?.
Computers do not feel stress for losing or joy for winning the game!, indeed no sense at all, in other
words there is no Emotional Intelligence (EI). However, would it be possible to program a machine
that feels?, programming this kind of software requires deep machine learning which needs time and
a specific level of programming skills and knowledge, since many aspects need to be studied like face
recognition, voice recognition, stress level, adrenaline level etc. .
In our project we will depend on voice recognition technique to let the machine identify user’s emotions
and react to them depending on their emotional state. Why voice?, voice recognition is new a technique
which is very specific and detailed more than the other techniques where they focus on some aspects
which is not very specific and face many problems and mistakes. With this program the software will
be able to feel and have the chance to sense what a word means to someone and decides if this is the
correct time to say or not.
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The Land of Al-Isra
Dina Jamal Rasheed Issa, Mathooba Ammar Tawfiq Ayoub
Supervised by:
Dr. Eman Daraghmi
Palestine Technical University (PTUK), Tulkarm, Palestine
ABSTRACT
Nowadays, mobile games have been adopted as part of the teaching and learning tools in the education
field. Mobile games often give negative impact because most of the people treat mobile game as an
addiction to the students. However, some studies show that when using mobile games as teaching and
learning tools, the students could pick up the skills and knowledge much more efficiently. Thus, mobile
games have great potential to assist teachers and engage students in a new and challenging way. The
purpose of this project is to identify and evaluate how the mobile game could be applied as learning
and teaching tools for teaching historical information about Jerusalem city, AL-Aqsa mosque, and the
great Muslim leader Salah –Al-Din Alayoubi.
Currently, serious games are a type of a computer or mobile game that are designed to combine
both education and entertainment in a new perspective to encourage the learning process. Serious
games have widely applied in the learning process in education field due to the increasing of computer
and mobile use in the market. Previous studies emphasize the importance of learning through play. It
shows that the world of electronic games has become full of targeted games as Magic Numbers, The
amazing human body, and Logic Master. Previously, most of the people felt that computer or mobile
games are only for children, but soon, people found that this perception is wrong, not only children
need games as entertainment; adults too. Adults could relieve their tensions and stresses by delving
in the virtual world of games. Besides that, by using mobile game as a learning tool, it will increase the
student leaning and understanding capabilities. This is because educational mobile game will provide
an interaction context for the student.
Students could interact with the game and get back the feedback or response immediately. In this
modern era, most of the learning centers, range from primary to university level, were equipped with
computer facilities, and this is reason to think about how to fully utilize those provided resources. One
of the approaches is to use the mobile as learning and teaching tools The objective of the project is
to design, implement and test a mobile game, namely, ‘The Land of Al-Isra’’, a single player Android
game with an Arabic interface and content. It aims at illustrating the history of Jerusalem and Al-Aqsa
mosque through following the life story of the great leader Salah al-Din Alayobi as the main character
of the game. Saladin remains one of the most iconic figures of his age. As the man who united the Arabs
and saved Islam from Christian crusaders in the 12th century, he is the Islamic world’s preeminent hero.
Ruthless in defense of his faith, brilliant in leadership, he also possessed qualities that won admiration
from his Christian foes. He knew the limits of violence, showing such tolerance and generosity that
many Europeans, appalled at the brutality of their own people, saw him as the exemplar of their own
knightly ideals. Our game will focus on the history of Jerusalem and Al- Aqsa Mosque and their religious
significance. It retrieves both periods: the occupation periods as well as periods of liberation which are
the reasons of both weakness and strength of Muslims. All information will be provided t through the
interaction of the player and his characterization of Salah al-din in his war against the crusaders. We
hope at the end of this project, our game will be an official game at Google play.
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Where is my kid: Tracking and monitoring System
Framework
Hajar Hilal and Ahed Abugabah
CTI, Zayed University Abu Dhabi, United Arab Emirates 201412515@zu.ac.ae. Z10164@zu.ac.ae
ABSTRACT
Children at Nursery and Kindergarten are faced with numerous challenges as they grow. Most times,
the challenges are too dangerous and may result in fatal injury or even death. As a result, there has
arisen the need to continually monitor the activities of the children to provide support when the need
arises. The Kid Tracking & Monitoring system idea was inspired by the occurrence of many instances
that have fatally injured or caused death to children due to the negligence of parents, teachers and
school authorities. Thus, this paper proposes a tracking and monitoring system for children undergoing
Nursery and Kindergarten, that has the ability to monitor a child’s school activities and his/her health.
The Kid Tracking & Monitoring system will help parents, teachers, school administrators and the school
nurse to effectively monitor a child both at school and at school bus and provides a corresponding
alert before a fatal incidence occurs. This will ease their work in monitoring the children, and injuries
and deaths because of child negligence will be significantly reduced. The system enables tracking
of the location and movement of students in real time through Child Tracking Watch worn by kids,
monitoring the health of a student – mainly temperature, heart rate, glucose levels for those students
that have diabetes– and to relay the information to the concerned parties (teacher, parents, school
nurse and the school administrators). This can help easily manage the health condition of both sick and
healthy students, monitor their location and tracking the student attendance at school automatically.

Fig 1: Diagram of the system

Fig 2: System architecture

Along with student tracking system to collect information and analyze it and if they significantly differ
with the normal values, the parent, the teacher and the school nurse are notified. The nurse and under
the parent’s approval, she will give medication as required (Adole, antibiotic, insulin). The parents can
set the time and dose of medication that their children have to take (antibiotics, insulins), and they
can notify by feedback from the school nurse trough the app. Also, the tracking system is able to be
set the GPS boundary, and if the student moves out of the boundaries, the parent and the teacher are
notified via a corresponding alert. The Safe kid watch is equipped with mechanism that allow real time
monitoring of the location of a student. Our proposed system can help also parents/teachers to track
the location of their children in order to avoid the kidnapping cases. Moreover, this study represents an
attempt to better align tracking systems using RFID technology with schoole environemtn including
all system atakholders such as school adminstratioves , parents and teachers toward collaborating
and better monitoring approach and process. The RFID tags are capable of acting as a smart loT
device. It provides teachers at the Nursery and Kindergarten with the real-time location, surrounding
temperature and help locate the kids or alert teachers in acting to rescue or comfort the kids. The
smart RFID safety tags might be improved more in the future by for example reduce the size of the tag,
ensure that tag will not be lost by as it could be sewed into fabrics
REFERENCES:
1. Bhor, M, Kadam, N, Shinde, D, & Mane, P. (2017). Children Safety and School Bus Tracking Solution, International Journal
of Electrical, Electronics and Computer Systems (IJEECS) 5(1); 2347-2820. Retrieved from https://www.researchgate.net/
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AI and Sentiment Analysis of Arabic Social media contents
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ABSTRACT
The objective of our project, is capturing favorability using Data mining and Sentiment Analysis using
Artificial Intelligence for Big Data Analysis in three steps, Collect, Analyze, Index and Deliver. . It is
designed for Arabic and customized to fit specific user’s need. Our project has many features, such
as Rumors tracking and Happiness meter, which calculate the average satisfaction of an event or a
product. When it comes to rumors, we all know that rumors are spread easily by a group of users or
individuals, which may have a huge impact on society. Our project calculates and identifies the first
person who spread the rumor by date, time, and location. Furthermore, our happiness meter concludes
the positive or negative views on daily, weekly, and yearly content. Therefore, Most of the people
who have an online business, Events, Movies, Restaurants, and Hotels use a machine to promote their
products or services to attract customers through false ratings and fake reviews on the internet. Where
people trust ratings on the internet, they get fooled easily and later on, get shocked by the reality of a
product or service.
Moreover, our objective in this project is to capture favorability using Data mining and Sentiment
Analysis by using Artificial Intelligence for Big Data Analysis, Designed for the Arabic Language,
Customized to fit specific user’s needs, by Collecting–analyzing– Index -Deliver. Also, The Challenge
we faced was that most social media commentary in the Arabic language is made using unstructured
non-grammatical slang. Also, the Arabic language, presenting complex challenges for sentiment
analysis and opinion extraction.

Figure 1: A prototype of the proposed solution

The solution we created by our program which searches for real ratings about a product through social
media. Our project will lead you to the real experience of ordinary people who aren’t paid to promote
products and deliver their own experience and opinion about a product, service or event. It captures
favorability using data mining and sentiment analysis using Artificial Intelligence. It also involves the
Arabic slang language because most of the social media commentary is based on unstructured nongrammatical slang, which cannot be detected easily by using Classical Arabic. However, the benefits of
our project are to Adjust marketing strategy, Measure ROI of your marketing campaign, Develop product
quality, Improve customer service, Crisis management, which leads to satisfaction and happiness of a
customer. In conclusion the proposed solution is significant contribution to capturing favorability using
Data mining and Sentiment Analysis using Artificial Intelligence for Big Data Analysis. It is customized
to fit specific user’s need by collecting data, analyzing, indexing and delivering customizable reports.
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Smart 3D Printed Budget Oriented and Scalable Explorer Rover
Omar Al Nuaimi; Hamad Ibrahim; Abdulla Al Muthanna
Supervised by:
Mohammed Saleh; Mahmoud Qasaymeh; Thair Khdour; Samya Yakout;
Azzeddine Ferrah; Daoud Daoud
Higher College of Technology, Sharjah, UAE

ABSTRACT
The objective of this project is to create an efficient and Intelligent 3D printed rover at a low price. We
have created the physical design of the rover using a 3D printer, which can be used as much as we
like assuming the filament is always affordable in the UAE. At the same time, some parts were ordered
online, such as the camera, microphone, motors, antenna, batteries, servo, wires, etc. Although, when it
comes to the software, as a reference, we have used open-source software that can be found online in
GitHub by Nikivanov; we downloaded it from the following URL: https://github.com/nikivanov/watney
then we customized it in Python.
Adding some Artificial Intelligence to the rover was necessary, so we added a camera that includes a
microphone and a speaker so that we could capture pictures and videos for analysis. Additionally, we can
also communicate with the rover through the microphone, and it can communicate with us through the
speaker. Furthermore, we added support for wireless charging, which simplified the process of charging
the device. The rover only needs a wireless charger to beneath it to charge the battery inside of it.
The rover includes a case, four wheels, and four tires on its surface, which is all 3D printed using
PLA+ filament, except for the tires which use TPU filament. The difference is that the former is plastic
while the latter is rubber. Both are environmentally friendly since, after the printing process PLA+
doesn’t produce any fumes and is biodegradable since it’s a corn-based filament. In contrast, TPU
doesn’t produce notable fumes during the printing process. The rover also has a case for the camera,
which allows it to move up and down when attached to the servo. Additionally, the thick tires that are
attached to the wheels enable the rover to make flexible turns when moving left or right.
Downloading the software was quite simple to us since we used GitHub, which is a website that
hosts the open-source software and the 3D model of the rover made by Nikivanov; the programming
language is Python which was written by Nikivanov as mentioned above. Our rover is powered by a
Raspberry Pi 3 Model A. It’s a single-board computer that runs the Raspbian operating system. We
chose this specific computer for many reasons. Firstly, the Model A iteration of it is more compact than
the Model B version, which can also fit inside the 3D printed case without modifications to the case
itself. Secondly, it’s as cost-efficient as its predecessors; We won’t need an overly large battery, and it
will last very long off a single charge. Finally, it’s because the computer itself is very flexible. It can be
programmed using python to improve or alter its A.I capabilities.
We have two prototypes for our Rover. Both prototypes can move on rough surfaces, stream video, and
take pictures. The 2nd prototype is the version that supports wireless charging and artificial intelligence.
When testing the prototypes, only the 1st prototype was functional, while only the speaker of the 2nd
prototype was functional briefly before shutting down. The reason for this is likely because the 2nd
prototype is using a fake 18650 battery, rather than an original one; Which is very expensive. Essentially,
the shipping fee for a pair of it is more than 360 dirhams, while the actual cost of the battery is 10 dirhams.
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Swimming Pool Sensor
Yasmeen Hamdan, Mariam Abdalla, Shahad Monther, Aisha Dahan
Supervised by:
Dr. Mohammed Nassor
Ajman University, Ajman, UAE
ABSTRACT
Hundreds of children are drowned and killed annually in the UAE due to the lack of necessary
supervision, neglect and lack of awareness by some parents in addition to the lack of knowledge of
children about the danger of swimming without supervision or knowledge in it and not being allowed
to run around the pool and is considered the main killer of children, especially under the age of five ·
Official statistics indicate that Deaths due to injuries to children up to 14 years during the period from
2000 to 2005 amounted to 7% of the total accidents and injuries nationwide.
The device is (to be worn by a child) intended to sensor when exposed to water. The project is
about, intended to simulate the weight of a small child, will be pushed into the pool, the subsurface
sensors detected it most reliably. se Child unintentional drownings is still a major concern. The
many characteristics of the problem make it a difficult one to solve. Every category distinguished
so far, education and awareness, legislation and enforcement, and technology has made headway in
developing a solution. However, even with this progress, there are many drawbacks and problems that
need addressing in each of the categories. As the availability of swimming pools increases, the risk of
a pool-related accident is amplified. Many pool owners are unaware that the lack of proper pool safety
technology is putting the lives of their children as well as others at risk.
The goal of this project was to assess current pool alarm technologies for safety purposes and to
make recommendations regarding potential future pool alarm technologies and the feasibility of
the development of such a technology into a consumer product. We identified current pool alarm
technologies and their effectiveness, identified human factors related to use and acceptance of pool
alarms, and developed specifications for an ideal future pool alarm system. In doing this, we discovered
the consumer has no easy way of determining the reliability of the safety technologies on the market
today. We also made final recommendations regarding the agency’s interaction with the development
of a system complying with our specifications, as well as the feasibility of development into a consumer
product.
After thorough literature review and web research, we decided that all the alarm systems that exist
up to this date are not effective or reliable enough to properly prevent a person from drowning in
a swimming pool. In order to tackle this problem, we came up with a better system for drowning
prevention.
We found a large gap in submersion prevention. Pool alarm devices have been around for decades
and are now being incorporated into local laws and ordinances to lower the rate of accidental pool
drowning deaths. However, many people believe these to be unnecessary, unreliable, or give people a
false sense of security beyond the device’s capabilities. This gap is what a swimming pool sensor would
fill. We believe this system idea to be reasonably marketable to the consumer in the not-too distant
future.
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Demonstration of Possible Attacks on Windows 10
Amna Ahmed Hasan Mohamed Almansoori
Supervised by:
Dr. Sanaa Kaddoura
Zayed University, Abu Dhabi, UAE
ABSTRACT
No one can deny that it is a challenge to secure your data in the current technological era. Hacking
tools are available online for everyone. This boosted the speed of daily attacks. Also, some tools can be
used to scan any computer for vulnerabilities that can be exploited by attackers. This makes security a
major concern for virtual computer users today. Knowing that all computer users have learned about
the possible attacks that intimidate their data security, the number of victims is increasing. The most
threatful attackers are the script kiddies. They are non-skilled attackers who learn how to use hacking
tools without having prior knowledge of ethical hacking. This type of attack forms 40% of the total
number of yearly attacks. The main objective is to discuss how Microsoft 10 security system has some
vulnerabilities that can be broken through using some attacks.
This project was performed by a script kiddie who learned about hacking tools before she starts her
computer Security and Network Technology major at Zayed University. She used available tools through
Kali Linux, an advanced penetration testing Linux distribution used for penetration testing, ethical hacking,
and network security assessments. The presented demo demonstrates tools that can be used to attack
Windows 10 operating system. These attacks are: DDOS, bypassing windows defender, location tracker,
and remote control. We will also present a USB that can erase win32 system files from the computer.
The first attack is DOS which stands for a denial-of-service attack. It is an attempt to flood the server
by unusual traffic for slowing or shutting it down. One of the most common attacks nowadays are DOS
or DDOS especially among script kiddies. The DOS attacks were launched by using Metasploit Auxiliary.
This type of attack sends several Sync to allocate all the resources of the victim operating system. The
second attack is bypassing the windows defender of the victim computer through the RC4 algorithm.
RC4 is an encryption algorithm that can be used to defeat windows defender because it cannot crack this
algorithm immediately. The third attack is done by sending URLs through phishing emails or WhatsApp
messages. Once the URL is clicked by the victim, the attacker can track the location, IP and remotely
control the victim device. The last attack is through a USB that contains a malicious code that deletes
WIN32 files from the operating system. The USB will be inserted in a computer. Once the computer
boots, the malicious code will start its action.
There are many other attacks that can be performed by a script kiddie. This shows you that even
someone who no prior knowledge can attack a powerful operating system such as Windows 10. Knowing
all the attacks a script kiddie like this student from Zayed University, we can find ways to make Windows
10 more secure from watching the student how they managed to attack the system. Such attacks the
student has caused, raises the question: “Are Windows 10 users secure?”
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Travel Ravel
Arwa Alzeer, Arwa Alhowimel, Nora Al-shameri, Aisha Althyabi
Supervised by:
Dr. Hend Alrasheed
King Saud University, Riyadh, Saudi Arabia
ABSTRACT
There are multiple factors that play a significant role in determining a tourist choice of a vacation
destination such as affordability, availability of activities, popularity, and safety. Despite the mass of
content available on the World Wide Web, the efficiency of utilizing it to find a destination that meets
all the criteria of a potential traveler is always questionable. Therefore, travel and tourism software
tools tend to incorporate a recommender system component to enhance the quality of the service
they provide.
In travel ravel project, we propose a simple multi-level tourism recommender system framework to
assist potential travelers find the destination that best matches their preferences and requirements.
The system allows the users to select a set of destinations to be ranked based on their preferences and
constraints. The system will also help the users by displaying a set of popular destinations which they
might consider adding to the list of destination that will be ranked.

Figure 1. System architecture

The way our system works is shown in Figure 1. In step 1, user build a user profile, and in step 2, the user
is required to enter data to display a list of destinations after the ranking process, then in step 3, we are
adding these two functions with the destinations stored in the system then they are being compared in
the recommender system. In step 4, we use recommender system to initiate the web scraping process
and filter the web scraper results. In step 5, we compare and rank the results in web scraping against
step 1 and step 2. In step 6, we use ranked list to sort the destinations and display them to the user.
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Yohka ()يحكى:
ُ Arabic Augmented Reality-Based Storybook
for Children with Autism
Nouf Alduaifi, Layan aljowair, Ghadah alnafisi, Leena Alotaibi, Raghad Alhumood
Supervised by:
L.Bushra Alkadhi
King Saud University, Riyadh, Saudi Arabia
ABSTRACT
Spectrum of autism is one of the most serious disorders that negatively affect the normal development
of the brain. Children with autism spectrum disorder have difficulties in learning and communication
and they find it challenging to understand emotions. Moreover, educating children with autism is critical
especially for parents and teachers to teach them the letters in the correct form and pronunciation.
Reading process may even be more challenging when it comes to reading text and understanding the
context and meanings. Therefore, reading stories and books for pleasure remain a hard task for them.
Based on the above problem and believing in the importance of reading for the child development, we
came up with “”يحكى
ُ (Figure 1), an Arabic augmented reality based storybook application named “”يحكى
ُ
that helps children with autism to develop their reading and communication skills. The interactive
reading experience that they will have using “”يحكى
ُ will help them to understand the story better
and the context and emotions in it. By enabling the child to view an animated and more interactive
version of the storybook pages using augmented reality technology while reading. Augmented Reality
(AR) technology will attract children and help them to focus, demonstrate comprehension and rapid
assimilation.
“”يحكى
ُ have been developed using User Centered Design (UCD) methodology where children, teachers,
specialists, and parents are being involved in the different stages of the development as co-designers
(Figure 2). The team also decided to apply the gamification concept in building the application, where
player is affected by the connection between gamification and human psychology due to the presence
of scores. It is used to enhance productivity and easily reach the goal of this project by providing
exercises at the end of the story.

Figure 1: Yohka Application interface
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Aircom: New Application for Monitoring Indoor Air Quality Based
on Internet of Things (IoT)
Ameera Ali Al-Fazari, Mahra Said Ahmed Al-Risi
Supervised by:
Dr. Rasha Sh. AbdulWahhab
Information Technology Department,
College of Applied Sciences-Sohar
Sohar, Sultanate of Oman
ABSTRACT
Air pollution is one of the most serious problems facing the atmosphere on the planet. Air pollution
is defined as a collection of harmful chemicals and an organic material from factories are emitted
in the atmosphere layer and causes many different diseases such as cough, eye irritation and even
death. According to the World Health Organization (WHO), the number of deaths per year due to
pollution from gases is about 3.5 million. The main objective of this project is to develop a real time
air pollution monitoring web application able to detect indoor toxic gases titled Aircom. Aircom is
environmental friendly web application used to monitor and check indoor air quality via sensors. The
proposed application presented by the authors aim to be an air quality monitoring solution that can
be used to protect survival of household residents, lab workers and factory workers for example from
different diseases such as heart disease, strokes, and lung cancer with chronic diseases. Aircom has
a special feature in which IOT technology is embedded in one of its units. The main purpose of using
such technology is to help individual to check and get real time information about air’s parameters
such as Methane, Ethanol, Toluene, CO2, CO, Alcohol, Acetone, LPG, NH4, Benzene and Hexane along
with temperature, humidity and dust. Aircom equipped with a list of sensors which consist of MQ2, MQ-3, MQ-135, MQ-9, GP2Y1010AU0F, DHT11, ESP8266 Wi-Fi, Arduino Uno board breadboard and
jumper wires. The suggested components will be integrated to enable the sensors to detect any kind
of gases along with dust, temperature and humidity. The sensed data will be stored to be used by the
proposed web application and display the results immediately through using different display modules.
The input data of Arduino Uno board comes from the suggested sensors. Such a microcontroller is
used to control the processes of sensors by connecting them all together for data capturing purposes.
Meanwhile, the output data of the suggested microcontroller is sent to the ESP8266 Wi-Fi module for
sending captured data to IoT platform (i.e., ThingSpeak). Figure 1 depicts circuit diagram of Aircom’s
sensor. Meanwhile, figure 2 depicts the complete prototype of the suggested sensor. The sensed
data can be viewed using web browser which is installed in any of electronic media. The retrieved
data will be displayed in the form of tables and graphs. An alert will be send by Aircom instantly in
case the level of air‘s parameters reach above normal level. Generally speaking, the firmware of the air
quality pollution sensor was implementing using open-source electronics Arduino platform language
in the IDE Arduino used to write and compile the code. Meanwhile, Aircom’s web application will be
developed by using different languages such as Java, Java script, PHP, html and MySQL. The potential
and usability of the proposed sensor to send the sensed data to Thingspeak as well as Aircom’s web
application has been examined. Based on the results and finding of this experimental, the outcome
of the study indicates that the proposed sensor is signiﬁcant. For further verification of our proposal,
we employed a quantitative study to check if what we proposed will have positive impact among
different samples in the society. The outcome of the survey indicates that using such application helps
to protect individuals from the bad air quality and decreases the potential health problems.

Figure 1: Circuit Diagram of Aircom’s sensor.

Figure 2: Complete Prototype of the Proposed Aircom’s Sensor.
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Smart Monitoring System for Home Energy Consumption (SMEC)
Yusuf Ibrahim Khabbush, Ahmed Abdulsalam
Supervised by:
Dr. Rasha Sh. AbdulWahhab
Information Technology Department, College of Applied Sciences-Sohar
Sohar, Sultanate of Oman
ABSTRACT
The issue of environmental protection and related issues has become a major concern for many people.
Despite this concern, electricity consumption continues to pose several environmental pollutions.
Electricity consumption leads to the need for natural gas, which in turn leads to many devastating
consequences for the environment. Electricity, in itself, does not necessarily pose environmental
damage, but on the contrary, it offers many benefits, such as lighting and the operation of many devices;
but the problem with power consumption is the gas needed to produce it, which can be damaging
to the environment. Indeed, natural gas is currently the most important sources of energy used to
produce electricity, which is, create an enormous amount of carbon dioxide, which the environment
cannot tolerate. Regardless of the method used to generate electricity, environmental issues related
to the use of electricity will help to ensure that the method used is best suited to the environment as
a whole. The best way to reduce environmental problems from electricity consumption is to minimize
this use. In this research, we will try to solve this problem by developing a new application titled Smart
Monitoring System for Energy Consumption (SMEC). SMEC will provide a management of power‘s
consumption within the building anywhere and anytime in which users can see how much of electricity
they use while power’s consumption report would be provided automatically. The main advantages
of SMEC is to avoid some problems like decrease consumption of electricity, help to detect abnormal
use and controlling unneeded devices, save effort and time for monitoring and reading the amount of
uses and finally such a new application will be more reliable and good for employee to check meter’s
reading online. All this will be displayed in a friendly interface, which will have graphs and text to
make the use of such application more efficient and simple to use. SMEC is a smart system where
intelligent paradigm will be integrated into its components. In order to develop SMEC application
requires integration of four of the following units:
·

Data collection unit is consist form smart sensors that are used to capture electricity power
consumption data every 5 minutes. Captured real-time data from smart sensors will be transfer
to IoT platform (i.e., ThingSpeak). The suggested required hardware components of this unit
include (Breadboard)White Board, Arduino UNO, Jumper Wires, LCD Display (20*d 12C), Wi-Fi
(ESP 8266), Battery 9V, Lamps, Current sensor ACS712, 9V battery connector , GY-GPS6MV2.
Figure 2 shows the circuit diagram of SEMC.

·

Cloud Computing unit (i.e., Thingspeak) is responsible for recording collected data for further
analysis and send all the sensed to SMEC’s database.

·

Database unit: Permanently store all the information from ThingSpeak (IoT) and website and reshare it with the users. SMEM Website allows users to control SMEM device (Arduino) and show
all sensed data with their analysis.

SMEC application will be developed using different languages such as C++, Java script, PHP, html and
MySQL. The experimental results of the proposed system are promising and significant. Fig 3 shows
the flow of captured data in the suggested IoT platform.

Figure 2. Circuit diagram of SEMC.
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Figure 3. Captured data by SEMC.
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A Self-driving Remote-controlled Toy Car
Tiantong Yin
Supervised by:
Dr. Hani Ragab
Heriot-Watt University Dubai Campus, Dubai
ABSTRACT
With the rapid development of machine learning and deep learning technologies, self-driving cars are
becoming a reality. Current days self-driving car can reach L3 or even L4 autonomous, and more and
more companies are joining the competition. This project aims to take a step in self-driving research,
creating a self-driving remote controlled car.
This project proposes a self-driving car based on a Donkey Car. The Donkey Car is a type of remotecontrolled toy car which is powered by a Raspberry Pi. Since the Raspberry Pi is basically a miniature
computer, we can have access to the control of the car through the Raspberry Pi easily.
The car will be equipped with basic self-driving functionalities including lane following, object avoiding,
and sign recognizing, which should be done in real-time. It will be put into a simplified environment
comparing to the real world and will have to recognize and react to lanes, small objects, and miniature
street signs. The primary technology it will be using is deep learning and computer vision.

Part of the software will be running on a Raspberry Pi with custom driver board and other hardware
components which are designed for Donkey Car. The other part of the software will be running on a
host computer, in this case a laptop, due to the low computational power provided by the Raspberry
Pi. In this solution, the host computer will take part in the heavy computation tasks such as the object
recognition using CNN (convolutional neural network), while the Raspberry Pi will take on some lighter
tasks, and the two of them will establish a connection to send information or commands. An alternative
is also possible where extra computing power is added to the Raspberry Pi via an external computing
unit, such as the Intel Neural Compute Stick or Google Edge TPU, in which case the host computer is
no longer needed.
Although this project will be running in a simplified miniature environment, but it has many functionalities
which a real-life self-driving vehicle can benefit from. With some tweaks and improvements, it can
potentially turn into an L2 or L3 self-driving vehicle in specific environments, even L4 if the environment
is suitable. It can take part in transportations within warehouses, ports, airports, and other controlled
environments.
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Understanding Zero Trust Architecture for Network Security
Rawda Khaled, Maitha Alshehhi, Rasha Maarouf
Supervised by:
Kadhim Hayawi and Ahmad Samer Wazan
Zayed University, Abu Dhabi, UAE
ABSTRACT
Today, network security is based on the strategy that consists of separating the enterprise network
from Internet and creating a set of different zones inside the enterprise network in order to control the
insider’s network traffic.
This security strategy suffers from different problems. First, today the resources of many enterprises
are not necessarily on-premise as many enterprises may host their data and servers on different cloud
services. In addition, enterprises may have mobile employees or different branches distributed in
different geographic sites. Second, the intra zone traffic is not usually inspected because it is considered
as trusted. This can create a problem when one of the zone’s devices for example gets infected. Third,
the authorization to access a resource is based on the identity of the user and the user’s machine, but
not on the one of the application used to access the network resources. In many cases, it is important
to check the health status of the application before granting it access to the resource. Finally, cyberattacks are getting every day more dynamic and complex. Having a static defense strategy that defines
a fixed zone will not help to counter efficiently the complexity of these attacks.
For these reasons, a new security strategy emerges today called “Zero Trust Architecture” (ZTA). In
September 2019, NIST published Draft Special Publication (SP) 800-207 that explains the main idea
and the principals of Zero Trust Architecture and invites Internet community to comment the draft. The
feedback process is closed in November 2019.
However, NIST document defines very high principles of ZTA; it doesn’t give enough details on how to
implement this strategy. We conducted a literature review in order to collect the best security practices
that are in line with the principles of Zero Trust Architecture. In addition, We developed an example
scenario to show how to build a network that respect the principles of ZTA strategy and explain its
implementation. Finally, we conclude our work by discussing the ZTA strategy in terms of trust and
privacy. Indeed, our discussions show whether the term “zero trust” is suitable or not for this strategy.
The privacy is also important issue that we discuss in order to ensure that the collected information
from users’ devices don’t affect their personal information. Finally, We give some proposals with
regards my discussions about trust and privacy of ZTA strategy.
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Detecting of People Abandon Objects in a
Controlled Area Using Computer Vision
Amal Alshomrani, Arwa Alqurashi, Etizaz Alqurashi, Jalilah Fallatah, Souad Nablsi
Supervised by:
Dr. Sarah Alshareef
Umm Al-Qura University, Makkah, Saudi Arabia
ABSTRACT
Corridors can be found in many buildings and urban structures such as pedestrian tunnels, hospital
corridors and the endeavor of the Holy Mosque and other places with clear boundaries and classified
under a pedestrian corridor. The administrators of these areas are responsible for keeping them clear of
obstacles, which may hinder the movement of people. Such practice is important to maintain pedestrians’
safety from stumbling, tripping and overcrowding. Some of these places are monitored manually by
human operators using surveillance cameras, which take a lot of time and effort. Surveillance systems
deal with this problem by providing an automated method to monitor these places.
There are many applications under the surveillance domain that focus on activity recognition. This
study helps in detecting abandoned objects using activity recognition techniques. To achieve this goal,
this system is composed of three main components: human detection, carried object detection and
tracking of the abandoned object owner. For human detection, it detects human by using a mixture of
Gaussians, background contour subtraction and aggregate channel features (ACF) detector. In carried
object detection, this study compared the performance of three techniques. The first technique detects
carried object by using shape and symmetric analysis.
The second one uses star skeleton with centroid and time-series graph. The third technique uses SVM
classier to detect a carried object, where the input of the classifier is based on the outcomes of three
detectors: color contrast detector, occlusion boundary detector and image regions detector. The third
and final component of the system is detecting abandonment event which is based on a tracking
technique of bottom-up matching scheme using non-linear voting (BuM-NLV).
The main purpose of this study is to design a full framework for the aforementioned approach and
test the possibility of detecting an abandonment event in different scenarios. Moreover, it evaluates
the impact of the object’s volume and its distance from the camera on the detection process. Also,
it compares the performance of different carried object detection models in a controlled area by
using computer vision. The system is tested on a dataset that represents the Saudi Arabian and Gulf
countries’ culture. This study enables researchers to evolve from this work to classify the object or
identify the owner of the abandoned object and whether they are the real owner of the object. It also
can be used in studies that focus on detecting safety and security risks and recognize unusual behavior
like detecting riot, unauthorized trading.
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Be Safe Application
Hawwaa Yousef Abu-Bakr, Arwa Meshal AL-Huthali, Basma Mohammed AL-Hattani
Elaf Fahad AL-Harbi, Shahad Kamel Qary.
Supervised by :
Dr. Areej Al-Fraih
Umm Al-Qura University, Makkah, KSA
ABSTRACT
Researches showed that the main reason for car accidents is speeding over the legal speed which
leads to serious injuries and death, combining that with the lack of awareness in newly licensed teen
drivers about the risks and sanctions. We hope this project will help the drivers to improve their driving
skills and overcome problems such as reduce the probability of car accidents and the economic cost
from driver violations ratio, and save the drivers life to build a better society, As we Figure out there
are some apps calculate the car speed but not in good accurate and these apps are hard to use while
driving, so we considered these gaps to build an accurate and easy to use application.
Be Safe application seeks to improve and solve the car driver problems by providing the following
functions: monitor the speed of the car by using the application and compare it with the legal road
speed which is stored in the application database in case the car speed gets over the legal speed limit
the system will warn the driver by a voice notification to slow down. Additionally, the driver will be able
to ask the application about the legal road speed and the application will active a voice message to
answer the driver.
Moreover the application will warn the driver about the bad weather conditions by using the API library
for weather states so the application can compare between the current weather and the weather conditions stored in the database which consider critical to the driver , in case the weather was bad for
driving for example ( rainy) the application will warn the driver about the weather and suggest a safe
speed limit for driving depending on the weather ,the application will always view the weather conditions automatically to the user in the application.
Finally, Be Safe application will calculate weekly and monthly statistics, the application will read all the
necessary information from the application database such as ( how many times the driver exceeds the
speed limit , the most common roads the driver get over the legal speed ,distances) then the application will calculate each week statistic information and show it to the driver , these weekly statistics will
be saved in the database to use these information to calculate the monthly statistics and show it to the
driver, the driver can observe the bad behaves he/she was doing.
Our challenge is to make an application seeks to solve a local issue serving the country based on the
KSA Vision 2030, by enabling healthy lives and improving the quality of life in Saudi cities by enhancing
irrigated safety to improve the driver skills and solve the problems driver face while driving.
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Energy Consumption Mobile Application for
Optimum Use of Power
Israa Gadi, Maryam Bahmaid
Supervised by:
Dr. Souaad Baowidan
King Abdulaziz University, Jeddah, Saudi Arabia
ABSTRACT
Since the early 21st century, researchers and scientists have been working on the concept of the smart
grid, which is an electricity network managed by utilizing digital technology. In recent decades, the
global demand for energy has been rapidly increasing because of population and economic growth.
As more consumers use and demand more energy, new challenges arise, such as an increasing cost of
electricity bills and a higher consumption of fossil fuels, which leads to more rapid climate change. At
the same time, the number of people without access to electricity remains unacceptably high. A smart
grid offers an efficient solution for controlling and monitoring consumers’ electricity usage.
Our goals are to raise living standards, use energy more efficiently, and protect the global environment.
Therefore, we designed our mobile application to fit users’ needs and overcome the disadvantages of
existing applications. Our application was developed for a smart meter that operates on IOS devices.
A real-time database system is connected to the smart meter to display in the application the user’s
current and past electricity usage in charts to help them visualize the data and make better consumption
decisions. It additionally provides the user with valuable information and insights on how to reduce
their average daily and weekly usage, thereby reducing their bill. In order to encourage users to reduce
their usage and conserve energy, we have adapted the awards and recognition methodology; we
reward users with redeemable points every time they reduce their monthly usage. The database used
in the project is Firebase real-time database and the application was developed using ionic framework.
The application is connected to several sensors and control devices, supported by dedicated
communication infrastructure, that are utilized in a smart meter. Our current working environment
is a virtual one for testing purposes since our project’s scope deals with electricity and it would be
dangerous in our case to deal with real environment.
We were successful in designing a system that is useful, beneficial, modern, and flexible. This report
includes the project proposal, literature review, analysis of collected data, requirement specifications,
application implementation and testing, list of recommendations, and future work.
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Exoskeleton Arm
Yara Badr, Kathrina Boguyo, Yara Tulbah
Supervised by:
Eng. Mohammed Agam
Ajman University, Ajman, UAE
ABSTRACT
Monoplegia is paralysis limited to a single limb (usually an arm). And can be even further limited, to just
a single muscle. It is the product of damage to parts of the brain that control the affected area but it is
mostly often caused by cerebral palsy. Unfortunately, there is no cure for monoplegia, but treatments
typically include physical therapy to help reduce pain or discomfort and muscle stiffness.
Hence, we recreated an idea of a wearable exoskeleton arm, which is being controlled by the muscle signals
(EMG). It will then aid patients who suffer from Monoplegia, to be able to control their paralyzed arm, thus
carrying on with the normal daily life activities. It can also be used to aid patients with muscle weakness (i.e
Monoparesis) and elderly to move their arm easily with the least amount of fatigue and pain.
Aluminum
Motor

Figure 1: Block diagram of the
proposed design

Figure 2: prototype of the
exoskeleton

Figure 3:3D design of the exoskeleton arm

The person will wear the exoskeleton and fix it in place onto his weak / paralyzed arm using Velcro
straps. As the person starts moving his arm, EMG signals will be collected by skin electrodes (measures
electrical activity under skin) placed on the arm’s biceps. The electrodes placement will differ
depending on the person’s condition, if the patient is suffering from Monoplegia, it will be placed on the
undiagnosed arm, but if the patient is suffering from Monoparesis or an elderly, it will be placed on the
same weak arm. The electrodes send these signals to the EMG circuit (for filtration and amplification),
then fed to the Arduino. It is coded depending on the person’s situation and muscle strength. The
Arduino coding will convert these signals to the needed direction of arm rotation, thus controlling
the motor polarity (using motor driver L298N). The motor’s rotation angle is controlled by IR sensors
placed at the extreme limits of arm rotation thus if arm reached these limits, the IR sensors will detect
it and prevent further rotation in that direction.
The structure of the Exoskeleton arm consists of two major parts: a vest and an arm brace. The arm
brace consists of aluminum (less weight compared to other metals), cotton fabric (for arm comfort
and reduce friction) and Velcro straps. While attached to the vest, will be the circuits connections and
electrical components, battery etc.
Most of the exoskeletons available are expensive to be afforded by some people and over that, would
be too large and heavy for the patient that they require external guidance and assistance by doctors.
For as this arm exoskeleton, it is designed to be light weight; for any person to be able to wear easily
anytime without any help and affordable to more patients.
Results collected when exoskeleton arm was tried on Kathrina Baguyo:
EMG reading from Arduino

Gear Motor Action

< 20

Rotates down (Relaxes the arm) – min 0o

> 50

Rotates up (Pulls arm up) – max 150o

20 > and <50

Motor stops and arm is stable – anywhere

In addition to that; the exoskeleton arm will be further developed by allowing patients to control and
move their wrist as well.
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Hotel Smart-Card System
Maha Al-Askar, Hind Fahad Alaskar, Salma Alkhalaf,
Supervised by:
Dr. Nor Shahriza,
Prince Sultan University, Riyadh, Saudi Arabia
ABSTRACT
Hotel Smart-Card System is a disruptive technology which includes innovative features. This technology
is different from the traditional systems available in the market. Hotel Smart-Card system replaces the
traditional plastic magnitude card, that is used by customers to enter their rooms, with a barcode
through the user’s phones. This technology is assumed to be a disruptive technology for the traditional
card used nowadays.
The main motive for this technology is the convenience and availability of the smart-card. A survey has
been done for a group of people who travel a lot. The survey shows that 80% of survey-participants
expressed some challenges with the current traditional card. They needed a more convenient method,
that does not need regular update to enter their room. Therefore, Smart-Card technology is assumed
to deliver better customer’s experience and satisfaction.
The core objective of the Smart-card systems is to improve customer satisfaction while protecting the
environment. It is a win-win relationship since everything will be on the user’s phone, and nothing to
be wasted, e.g. plastic card.
The Smart-Card system will be used as follow. First of all, guests arrive and go to the receptionist. The
employee will confirm registration/ booking and provide customers with unique bar-code. The barcode will be generated uniquely and linked to specific rooms. Then, customers will scan the barcode
in the room’s door system to enter the room. The door will be opened only if it is exposed to the right
bar-code. This setup will be done once by receptionist and customers will no longer struggle from
expired cards or magnitude problems. This system is integrated and lined with the Hotel Registration
and Booking System. This connection will make the Smart-Card system more convenient and efficient.
The necessary information from the guests and hotel side will be exchanged accordingly.
This system will add value and increases the reputation of hotels as well. This move will definitely
provide a competitive advantage for hotels. Digital transformation is a buzz word nowadays. SmartCard system will enable the hotel to move toward a digital transformation process and compete using
a new technology. This new system will increase customer’s value through performing the traditional
process faster, cheaper, and better. It will help the hotel to be more productive in the way it operates.
However, there are some constraints that Smart-Card system face. This system is considered to be
more expensive than the traditional system due to its technological features. In addition, development
cycle might take time as it need to planned and studied very well. Furthermore, the Smart-Card system
is available through smart-phones. This adds-up some dependency level on user’s phone availability
and features.
A proposal of the new technology is discussed in this paper. The planning and analysis phase are
studied as well. The paper discusses the functional and non-functional requirements of Smart-Card
system. It provides the sequence diagram to under the working process. In addition, domain-diagram
and use-case diagram are provided to better depict the new system. A sample of the interface is
designed as well. For future research, development and implementation phase worth investigation to
bring the new technology alive.
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Smart Guidance: Mobile Application for Tourism
Ahlam Ali Mohammed, Haya Saleh Alharthi, Renad Razin Almehmadi
Supervised by:
Dr. Reem Alotaibi
Faculty of Computing and Information Technology
King Abdulaziz University, Jeddah, KSA
ABSTRACT
The Saudi vision 2030 development plan aims to adopt the sectors of tourism and national heritage
as one of the main essential elements of the vision of the kingdom and one of the most prominent
alternatives to post-oil economies. Jeddah city is the second largest cities in Saudi Arabia, it is a
charming city located on the Red Sea, in which tourists have various choices when it comes to moving
around the city.
However, tourists are facing difficulties when it comes to planning for a place to go or searching for
an event currently held in Jeddah. Usually, users are required to visit plenty of websites and install
different apps into their mobile phone in order to navigate the city and planning for the trip. The
process of searching various sources for the best hotels, events, and restaurants that suit the tourist
preferences is exhaustive, dispersion and time consuming.
To address this issue, one of the latest technological implementation that has built a positive impact
in tourism is a chatbot which is powered by Artificial Intelligence and simulates a chat with users in
natural language, it also provides two-way interaction and it is a single point of contact for all user
communications. “Smart Guidance” is an AI text-based chatbot application that uses natural language
processing to extract context from the user’s message and then predict an appropriate answer via a
machine learning model. It aims to help tourists visiting Jeddah city or even any Jeddah citizen by
communicating with users in Arabic language and providing immediate answer or recommendation
regarding hotels, restaurants, coffee shops, malls, weather information, as well as events to be held in
the city. Figure1 represents a high-level architectural diagram of the proposed system.

Figure 1: Architectural diagram of the proposed model

The preliminary evaluation of the chatbot showed that the bot could understand meanings and users’
requests. Moreover, users found that the interaction is effective, and the responses are provided
immediately. Users were satisfied and like the idea that they could express their needs in their natural
language. Furthermore, users enjoyed the interaction and felt engaged.
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Eyesight Tests And Lazy Eye Exercise By Using
VR -Mobile Application
Maram Alshehri, Amjad Alorfi, Hanoof Alasiri
Supervised by:
Dr. Hanan Alotaibi
King AbdulAziz University, Jeddah, Saudi Arabia
ABSTRACT
Recently, problems with eye vision become increasing day by day. Blindness and vision impairment
is a major problem in the world, they influence 1.3 billion people at different generations. Regarding
a statistic study, the number of patients who suffer from a vision impairment significantly less if the
researchers pay more attention to these diseases. Some of the related eyes disses are Amblyopia,
Myopia and Hypermetropia, these are the common problem can be led to blindness. The project team
is interested to focus on this issue to help patients diagnose the symptoms of eyes diseases through
using technology
VR-Eye application is a Virtual reality-based mobile application support Arabic language, the
application focuses on eye enhancement and providing services for patients who have eye problems,
such as myopia, hyperopia, colour blindness, and lazy eye. The VR-Eye application providing activities
that can be used as tests , exercise, these activities are divided into two different types, tests for three
diseases, like myopia, hyperopia and colour, another is an exercise for lazy eye disease.
The application was proposed to be used by ophthalmologists in clinics to test patients’ eyes. Moreover,
the patients are able to use the proposed application at home to train their eyes, also they can monitor
their vision progress. The application provides exercises in entertainment way through a game so
patients do exercises and track the progress without feeling bored.
The user is able to manage personal information and able to choose one of the tests. When a user
chooses acuity vision test, which is developed based on the multiple-choice model, first the user should
make virtual distance within 20 feet from a panel each time an E character appeared from the Snellen
chart sequentially and then the user will try to decide the direction of the E character then selects
from 4 multiple-choice (top, bottom, left, right) buttons. When patinate choose a colour blindness test,
which is a traditional test but in a virtual environment. For lazy eye patients, they can improve their
lazy eye (affected eye) through training the eye by tracking the animated coloured ball that pulls the
patient attention in the game. Furthermore, the scores of exercise will be recorded every time the test
has been taken and then later can be shown by the user also the user able to set a reminder to do tests.
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Highway Animal Detection System
Abdullatif Alshajajeer, Mohammed Aldandan, Abdulaziz Althani
Supervised by:
Prof. Muhammad Yasin
King Faisal University, Al-Ahsa, Saudi Arabia
ABSTRACT
At present time, technology has evolved rapidly and significantly. Therefore, we could exploit the most
advanced technologies to raise the safety of drivers, especially in highways. Animal-vehicle collisions
have become a significant threat around the world. Moreover, an animal-vehicle collision has been
becoming one of the factors that affect human life. In Saudi Arabia, according to the Transport Ministry,
the total number of Animal-vehicle collisions was 355, and 44 of the people died in 2018.[1] We have lost
too many people due to many stray animals which are near to the highway. In this paper, the HWADS
project will provide a solution to detect the Camel in the area that is located next to the highway.
Consequently, the HWADS project will develop an integrated system and use advanced technologies
to eliminate Animal-vehicle collisions as much as possible. The system will use feature recognition to
detect the animals which are near to the highway, communication system to send message to the
authority competent when an animal is detected, and alarms system to notify the drivers due to an
animal is going to cross the highway.
Highway animal detection system aims to eliminate the vehicle collision with the animal across the
highway by using advance technologies such as machine learning. As shown in figure, the Camera will
monitor the desert if the animal enters the area that is near to the highway, the animal will be detected
as well as track the movement of the animal in detailly. We have divided the area that is located next
to the highway into three zones. So, the three zones are green zone, blue zone, and red zone hence,
each zone has a specific procedure and action. In green zone the Camera will detect any animal enters
the area by using feature recognition as well as the detailed information for animal is recorded directly
in database such as animal location, types and time for entry. In blue zone the Camera will detect
any animal enters the area by using feature recognition, and a message will be sent to the competent
authority to take the necessary action before the animal is entering the hazardous area, which is a red
zone. A message will contain animal data that such as animal type, and serial number of Camera. In
red zone the Camera will detect any animal enters the area by using feature recognition. A message
contains detailed information of animals will be sent again to the competent authorities in order to
Inform them the animal has entered the hazardous area. Simultaneously, the alarm system will be
activated which is installed on lighting poles in the highway to notify the drivers and passengers to
slow down the vehicle speed due to an animal is going to cross the road.
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Historical Inscriptions Translating Model
Lubabah Mujallid, Shada Bahassan, Samar Alrashdi
Supervised by:
Dr. Lamya Daghestani
King Abdullaziz University, Jeddah, Saudi Arabia
Historical inscriptions can reveal great knowledge of the past, and in Saudi Arabia, there are many
historical locations that are left unexplored. this study proposes a solution to improve the way of
obtaining information from historical inscriptions, by building an intelligent optical character recognition
(OCR) model that can detect, analyze and translate South Arabian Sabean to English.
The way the model works is by processing an image, detecting the important details in the image and
then analyzing and translating the inscriptions to English, as shown in Figure 1. The images used to train
this model were collected and labeled with the correct translation manually, to be more precise, 1000
images of historical inscriptions were collected, and then were inputted into a model built with python,
where preprocessing, detection and classification occured. Many problems and challenges occurred in
this process, beginning with not finding enough research in the field of translating inscriptions using
OCR, to collecting the data and dealing with image and inscription quality issues, like faded or broken
parts.

Figure 1: OCR model stages

The followed methodology produces acceptable results, With an initial processing accuracy of 80%.
This study aims to improve and automate a task that takes ages to be done, which is to understand the
history of ancient civilizations by translating their ancient inscriptions.
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QUES: Quality Estimation of Arabic to English Translation
Anfal Alatawi, Bayader Alsahafi, Najwa Noorwali
Supervised by:
Dr. Manar Salamah
King Abdulaziz University, Jeddah, Saudi Arabia
ABSTRACT
This research proposes a solution to the problem of translation quality evaluation. Evaluating translation
quality is a problem of growing importance and it has many potential applications: it informs the endusers about the reliability of a translated content and helps in determining if a translated text is ready
to publish or if it needs further editing, all in an automated manner.
Quality evaluation of translated text is often achieved by comparing the translated text to a reference
approved translation. This method of translation evaluation is proved costly thus not applicable in
many situations. Also, it only evaluates the fluency of the translated text and ignores the translation
adequacy (adequacy is defined as “how well the translated text conveys the ideas and meanings in
the original text”). The translation from Arabic to English is especially difficult to evaluate; due to the
languages being distant language pairs (very different languages in syntax and low in lexical similarity).
To the best of our knowledge, no research in evaluating Arabic to English translated text has been
conducted.
In this research, translation quality is estimated without using reference translations. Also, it considers
both fluency and adequacy to estimate the quality. The quality estimation framework, which is proposed
in this research, eliminates the need for a reference translation and considers additional measures
of quality, which are based on features extracted from the original sentence and its translation. This
broadens the situations in which translation quality estimation is applicable. An important contribution
of this research is disregarding the translation method (whether it was performed by humans or
machines), applying the solution to increasingly more situations.
This research solves the translation quality evaluation problem by treating it as a supervised machine
learning problem. It utilizes regression algorithms by training models on a labeled parallel corpus,
mapping extracted features to the quality label, in order to predict quality scores of unseen translated
texts, at runtime.
The methodology follows that of solving a machine learning task. First, the problem was defined,
then researched and analyzed. After that, a parallel corpus of Arabic-English texts was collected from
various sources, properly filtered for suitability, and systematically labeled by translators. The labels
were carefully selected by the researchers to reflect both fluency and adequacy translation qualities.
Following that, empirical experiments were applied to extract an optimal set of features (representing
fluency and adequacy) which produce the best performing model.
The results obtained are of two categories, results in predicting fluency, and in predicting accuracy. The
feature set that produced the best results for the Arabic - English translation pair were the baseline
linguistic features (features representing both adequacy & fluency). These features have shown the
ability to convey fluency well, producing an accuracy of 94% using an SVM model. As for adequacy, it
has proved to be more challenging to predict, the best results in predicting adequacy were a MAE of
0.65 using a regressor model.
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MyReceipt : A Mobile Application
That Collects Receipts Automatically
Shahad AlAttas, Nedaa Omar, Hania AlHafeez
Supervised by:
Dr. Abeer Make
King AbdulAziz University , SaudiArabia, Jeddah

ABSTRACT
MyReceipts is a Mobile Application that provide the service of gathering the
costumers receipts automatically, that will improve the costumer shopping
experience by using their phones. MyReciepts is an Application that gathers and
displays costumers receipts automatically once the purchase is done, providing
them with an easier, more convenient way to find their receipts on their phones
rather than on their wallets or bags, with the ability to be notified whenever an
intended receipt is about to get expired, receipts can be used later on for the
process of refund/exchange at stores by displaying the receipt from their phone.
MyReceipts will also provide costumer with the optional services, one will allow
them to set monthly limit that will help them keeping up within the budget for a
specific month, another is data visualization that will display monthly payments
for the costumer to check their spending’s each month.
MyReceipt goal is to get rid of the paper receipt by implementing the technology
of cloud computing (Community Cloud) along with the QR (Quick Response )
Code to help enhance the refund/exchange process. QR is similar to barcode
identification. It stores the costumer identity along with their receipts in a two-dimensional symbol that
stores these data vertically and horizontally. Each costumer will be assigned a unique QR which will be
stored on the cloud, the cloud will be the mediator between the stores and the application. MyReceipts
will retrieve Receipts using Identity QR Code of each Costumer.
The Monthly Limit Service will be functioning using the receipts added to the application to find the
total payments on the specified month using a specific developed calculation function, and based on
that when the limit is near the user will be notified, which will help the costumer save money.
As a result, customers, stores, and the environment will benefit from this application. As for the
costumer it will solve the problem of forgetting, losing, or bringing the wrong receipt to the store. It
will replace the need for paper receipt and will make it easier for costumers to know the expiry dates
of refund/exchange of each receipt by the existing of continuous notifications, help costumers save
money by setting the limit for the intended month. It can reduce the work headache on stores, raising
the satisfaction of the costumers by keeping up with the technology. It is a is a “green” application,
since it is environment-friendly and helps achieving a paperless environment by replacing the use of
paper receipt to electronic receipts.
MyReceipt was created with the concept of keeping the traditional shopping experience, along with
an enhancement that would allow people keep up with the technological changes. Finally, the result
shows the usage of QR codes that will be stored on the cloud has a dramatic impact on the shopping/
business retail.
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Wasl: Arabic Speech Recognition and Transcription
Shahad Ahmed, Ameera Almotiri, Wafa Anas
Supervised by:
Dr. Miada Almasre
King Abdulaziz University, Jeddah, Saudi Arabia
ABSTRACT
Communication in academic settings is often characterized by speed and immediacy. These two
features of natural spoken interaction pose a problem for hard-of-hearing and deaf individuals who
are part of these academic communities. For deaf and hard-of-hearing students to be admitted at
universities, there should be sign language interpreters available. And relying on the interpreters
requires the students to maintain visual contact with the interpreter during the lecture. which makes
it so difficult for the deaf and hard-of-hearing students to take their own notes during the lecture.
Instead they rely on the note takers to take notes for them. These note takers are volunteered students
who could get busy and not be able to attend with the deaf and hard-of-hearing students that they
volunteered to help.
Not to mention that most of the universities suffer from the low number of sign language
interpreters which caused a lot of hard-of-hearing and deaf students to drop out of school and feel
disconnected and underprivileged.
We conducted a literature review on the Transcription in Educational Environment topic. It
showed that the speech-to-text transcription is considered an effective supportive method to overcome
the absence of the sign language interpreter in classes.
Form these problems and based on our conclusion, we suggested our solution. Which is an
android application that allows users to join a session to get real-time speech-to-text transcription with
the ability of identifying the speaker. This way the lecturer can create a session and display the session
code for the all the hard-of-hearing and deaf students to join it and get a real-time transcription of
the lecture. For the implementation, we’re using Google Text-to-Speech API and we’re following the
adapter design pattern to allow our code to work with Google’s Text-to-Speech liberties.

Figure 1Architecture Diagram of the suggested solution

The application can detect the missing words from transcription text. The missing words is the words
that the hard-of-hearing and deaf individual don’t commonly use and may not understand. This feature
will overcome the problem by providing an alternative for these words. The database will have a
definition table to store These words along with their alternatives and explanation. Then the table will
be used for the detection algorithm.
The effectiveness of this solution is that it helps reduce the reliance on the sign language interpreters
and note takers and facilitate the communication between hard-of-hearing and deaf and hearing
people in academic settings.
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EYE KEYBOARD
Leen Alserhani , Yara Alzahrani , Lamis Alsulami
Supervised by:
Dr. Afraa Attiah
King Abdulaziz University, Jeddah , Saudi Arabia
ABSTRACT
There are many ways to communicate in the world according to the health condition, there are people
who communicate in a natural way that they can speak, hear and feel, and also there are people who
have special needs they use sign language.
But there is a rare group of people that they cannot have a specific way to communicate, and they have
pathological conditions, where the person becomes unable to speak and move at the same time, so
we came up with the idea of making them able to communicate with society ,and sharing their feelings
and needs as well.
This system consists of two components, the first one is a virtual keyboard and the second one is eye
blink sensor .User can write on this tablet through the eye blink in special technique ,which is the virtual
keyboard is divided in four sections and the section will surrounded by red square , and this red square
is move from one section to another , so if the user want a specific character from a specific section
he will blink while the red square appear on the section ,this process will repeat until the user finish
writing .  
The proposed system will be helpful for this target of people in lower cost, and the virtual keyboard can
design in many languages so it can use in many countries.
Our project is a virtual keyboard with the eye blink sensor. The main objective of the Eye Keyboard
project is to help people who are unable to write with their own hands. We want to help them to use
the virtual keyboard by blinking the eye. It’s a community service that is provided to those who need
it. We plan to provide effective solution to our target people as soon as possible. We want to facilitate
their writing and communicate with their community easily and clearly.
In this project, the user can express his/her writing easily and accurately. In addition, the user can
communicate better with the community. Our scope will include all the possible features that facilitate
the user to communicate and express them by eye movements and the user will choose the characters
by the movement of the eyes.
We have done a phone interview, with Dr. Abeer Jaffal, a doctor at the University of Jeddah. She has
interesting research and very wide experience in special education. Dr. Abeer has been on continuous
communication with us and she gives us strong support for the project. Regarding to our interview
with her, we have reached the following points:
1 - The need of the Arab world for this project is severe and therefore it is strongly recommended to
focus on the Arabic language first.
2 -She focused on the importance of the total cost of the project and that must be low to benefit
the target people as many as possible
3- She stated that all quadriplegics can have a benefit from our proposed project even if they can
speak.
4 -She suggested that the program may be added to smartphones.
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Augmented Reality based Learning Platform
for Digital Hardware
Mona Abdullah Albluwi, Razan Emad Elwan, Arwa Waleed Alomaireen
Supervised by:
Dr. Shakeel Ahmed
King Faisal University, Al ahsa, Kingdom of Saudi Arabia

ABSTRACT
One of important aspect of Saudi vision 2030 is Education. Education is considered as one of the
major important factors in developing communities’, which can be achieved by incorporating latest
technologies such as Augmented Reality (AR). Learning and teaching have to be more than a simple
process of knowledge transfer, by integrating technology into education that demands the students to
be inventive while learning and responding. The idea of the project is to develop an interactive learning
platform application, where the students can learn in an interactive way by using AR technology in the
classroom. The students can use their devices to visualize 3D objects to follow and learn more about
the lectures for enhancing the educational process.
Our project applied AR technology as a learning and teaching platform for students and teachers
where, digital hardware course labs experiments are implemented by representing the required
materials as 3D objects. Students can learn how to implement these experiments by following multiple
instructions for different lab experiments and the way they are implemented as sequence of steps that
appear as 3D animations, which will enable them to grasp the subject in an easy way by the usage of
AR technology. The project is implemented as an iOS application for devices that supports iOS 11 or
later. The project use marker-based augmented reality which overlay 3D objects and explanation in
user environment.
The outline diagram in Figure 1 defines the system boundaries and the state of the project, also the
process to accomplish the requirements of the project. AR technology stimulates a better learning
process in interactive way by representing the materials as 3D objects. Which increases the imaginative
prowess of students to become critical to demonstrate new ideas and to be excited to learn.

Figure 1. Outline Diagram for the project
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Open source operating systems and their
importance for education
Salma AlKhalaf, Fatima AlHamed
Supervised by:
Ms. Jalila Zouhair
Prince Sultan University, Riyadh, Saudi Arabia
ABSTRACT
Open source operating system allows the public to access and modify to its source code freely. Now
a day, more and more operating system courses are starting to use open source operating systems to
teach the students the concept of operating systems instead of teaching it theoretically.
However, adapting the open source operating systems can present some challenges that might scare
students and educational institutions from adapting it. This paper presents solutions to these challenges
and proved that the benefits of using open source operating systems in education outweigh existing
challenges.
A survey was conducted to investigate student’s point of view toward the use of open source operating
system in their education. The questions were aimed at computer sciences and information systems
student. The result shows that 88% of the participant do have both lectures and lab learning methods
for operating system courses where majority have used open source operating system in their study. In
addition, the participants then were asked about the benefits of using open source operating system
the answers varied from make operating system concepts clear, lower financial cost, availability, and
others. On the other hand, few challenges were made evident like installing difficulty, hard learning
curve, and lack of resources. Lastly, it was evident that most participant think that it is important to use
open source operating systems in education. Based on the results it was concluded that educational
institutions should adapt the use of open source operating system in their courses especially operating
system courses.
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HoloLearn - An Educational Tool
Shoroog Alghamdi, Layan Alsalea, Samar Aloufi
Supervised by:
Dr. Fatma Bouabdallah
King Abdulaziz University, Jeddah,
ABSTRACT
The HoloLearn project intends to simplify the medicine educational process through the use of
Hologram technology, which is “a photographic method that records the light dispersed from a body
and then produces a realistic image identified as three-dimensional Hologram”.
The Hologram technology will be used in conjunction with the feature of interaction that will take the
whole educational process to a completely different level and will provide different user experience.
The project is more dedicated to medical students as they must study different complicated structures
of the human body. The project is aimed at replacing the traditional educational techniques with a new
one that involves user interaction with real-sized 3D objects.
Based on the interview conducted with medical students from different levels and the survey results
it has been found that traditional learning techniques are insufficient, and students need new learning
strategies/methods that give them the chance to visualize and perceive every concept they study
rather than depending on their imagination. From another perspective, teachers also face difficulties
when explaining medical concepts.
In order to get the final deliverables of this project we followed the Agile development methodology
which allowed us to receive helpful feedback from our expected users and develop functions accordingly.
During working on this project, a lot of challenges have been faced. Starting with how to implement
the functions that best reflect user requirements and ending with how to choose the devices that could
produce the output in the best possible form. The results indicate that when combining Hologram
technology with user interaction, the educational process can be highly improved and can be much
more creative.
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The Influence of Music on Attention
Disorders – An EOG Based Approach
Noor Hussein, Alaa Ibrahim, Amna Abdulmoneim and Eman Abushaban
Supervised by:
Dr. Mujeeb Rahman and Engr. Mohamad Agam
Ajman University, Ajman, United Arab Emirates
ABSTRACT
Attention disorders are common and serious psychiatric behavioral disorders that cause significant
difficulties in afflicted patients’ lives. Patients suffering from attention disorders are more likely to
have learning disabilities. Attention disorders diagnosis is a perennial problem as several researches
have proved that the usual diagnostic procedures are broadly based on subjective assessments hence,
objective data should also contribute to the clinical diagnosis of attention disorders. There is a direct
correlation between attention disorders and involuntary eye movements. Camera-based eye tracking
technique is commonly used to detect eye pupil movements, yet several limitations are involved in this
technique which affect the camera’s ability to record eye movements.
Our project poses the following questions: Can we improve attention disorder and learning disability
diagnosis using eye movement tracking via EOG signals? How could music affect attention in
individuals suffering from attention disorders? The main objective of our project is to build a system
which comprises of a Bio-Amplifier that is used to acquire EOG signals due to eye movements. These
recorded EOG signals then processed to calculate the blinking rate and horizontal iris movements.
Blinking plays an important role in the brain’s attentional mechanisms and iris movement is measured
to assess reading proficiency.
Two groups of subjects have been used to test the developed model: the normal individuals and the
individuals suffering from attention disorder or/and learning disability. Each group undergone two EOG
tests in a raw. The first test was performed while the subject views certain visual images and the second
test was performed while the subject reads a short paragraph (the images and the paragraphs vary
depending on the patient’s age). The first test is performed initially in quiet environment and then it is
performed with specific music bytes (exciting and relaxing music) of duration 30 Sec each. The second
test is performed in a quiet environment while the patient reads a short paragraph. An application
software is used to control the testing procedures. Arduino Nano board used for the data acquisition
and Python based algorithm used for the signal processing and analysis. The obtained blinking and
reading rates are compared to normal rates to determine whether the patient is suffering from attention
disorder or/and learning disability. Obtained results show that, the patients with attention disorders
have high blinking rate while patients having learning disabilities have slow reading rate in comparison
to the corresponding rates of the normal subjects. More tests need to be performed to check the
consistency of the findings.
The developed solution could be used as an additional tool for diagnosing attention disorders as well
as the learning disability. Further, this idea can be used to check the impact of music therapy on
patients having attention disorders.
One of the biggest challenges in our journey was the shortage of related literatures. Availability of
suitable test subjects and ethical considerations on conducting tests on human subjects were other
constraints.
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Hardware/Software Codesign Using an Open-Source
Authentication Algorithm
Sadoon Al-Bader and Haseeb Ur Rahman
American University of Kuwait – College of Engineering and Applied Sciences
Department of Engineering, PO Box 3323, Safat 13034, Kuwait
Supervised by:
Dr. Ashraf A. Zaher
American University of Kuwait
ABSTRACT
Software design gives the programmer the flexibility and ease of modern software tools to create any
project and implement any algorithm they desire. Hardware design gives the engineer the speed and
parallelism needed in many algorithmic applications that software programmers can only dream of.
Although both are perfectly viable fields of study that millions of students seek worldwide, it is less
common to study and apply both in tandem. This has changed recently with big companies pushing
for hardware/software codesign with their latest FPGA offerings full microprocessors that can be
interfaced within the FPGA. The purpose of this research is to explore the tools and methodologies for
hardware/software codesign and to implement an open source algorithm with them.
The drawback of hardware design using only an FPGA is that the embedded system designer is
creating hardware from scratch, and testing is very inconvenient and time consuming. Furthermore,
even if a student or engineer creates a useful piece of hardware, there is no way to integrate it as part
of a system, which is the typical way of designing hardware in this day and age. This is where hardware/
software codesign comes into the picture.
Integrating an ARM® processor with the FPGA has many benefits. One is that ARM® is the same ISA
(Instruction Set Architecture) that modern smartphones use. In addition, ARM® processors use a RISC
(Reduced Instruction Set Computer) architecture, which enables higher performance in the low-power
applications of these single-board development kits, as well as smartphones. Any student or engineer,
given the right tools, can design hardware blocks and integrate them into a full system running an
OS-like Linux or Android, without needing to buy expensive phone development kits and paying hefty
premiums for licensing.
For the algorithm, poly1305 was chosen because it is a strong and versatile authentication code
that is typically written in software. The goal was initially to design a hardware version of poly1305
and compare how many bytes per second can be authenticated in software versus the hardware
implementation. Thanks to the recent surge of open-source projects though, it didn’t take long to find
a project on GitHub™ that did exactly that.
Many problems arose due to the poor documentation that is available for Intel Altera FPGAs and
their boards (mostly manufactured by Terasic). Intel’s documentation assumes extensive previous
knowledge, and Terasic provides a CD that has reference designs but without any helpful way to use the
full system, instead only focusing on the SOC part or the FPGA part. A guide on the internet was found
that interfaced the SOC with the FPGA, it was deleted for unknown reasons, and it did not mention
the use of features like HDMI on the board, which alone takes too long to implement because of the
trial-and-error involved. Linux had to be cross-compiled from scratch and many reference designs were
used before finding the perfect one that enabled all functionality.
This research project, with the feature of extended functionality, gives the chance to investigate many
design tools and how to use them, such as software optimization using speed tests and assembly
code, the D language and its features, SystemVerilog, compiling Linux, cross-compilation, hardware
emulation, interfacing, kernel module development, and Git for code versioning.
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Solar-powered IOT Irrigation System
Khalifah Alotaibi, Sarah Alhasawi, Amani Alharbi, Talal Allanqawi
Supervised by:
Dr. Ali Bostani
American University of Kuwait, Salmiya, Kuwait
ABSTRACT
Internet of things and automation is the goal of every engineering company, regardless it is new
started company or large one, in those days everything is connected to the Internet and by default any
new product will have the Internet connectivity by a default not as an extra feature. Most of leading
companies focus on industrial side or domestic side of the automation, but in this system we as a
team members will focus on the agricultural automation and its integration with Internet of things
portion (IoT). This system is intended to control and monitor an irrigation process where the user or
owner cannot be existed in the farm site, it can be applied in home, garden, or in a faraway farm; the
user can monitor the soil moisture and control the water pump using a simple mobile application that
can be run on any phone from any place on the earth. Since the system is designed to be installed
for far farms where there is a big chance that the electric grid is not available; the system will take
the desired power from the solar energy; the system will convert the solar power into electric power
using PV panels and store the power in a batteries for later-on using, add to this the system has a solar
tracking system to achieve the maximum efficiency from the sun, and finally the user can monitor the
cell voltage and harvested power on their mobile app. Our project is based on several parts. Firstly,
the photovoltaic panel will convert the sun light to electric power and give the output to the charging
circuit which will use this power to fill up the system battery, the battery voltage is variable and exceeds
the 5volts required by the system, and for this purpose the regulator will keep the output voltage to
5volts. All the time, the power transferred is monitored by the power analyzer and reported to the
Arduino controller. Secondly, solar tracking system includes the light dependent resistors as the input
to the controller, which will decide the direction of the maximum sunlight, and the output, which is
the motor, will mechanically rotate the solar cell toward the maximum sunlight. Thirdly, the irrigation
system consists of the sensor device, which will read the soil moisture and give the reading to the
controller; and the water-pump, which will be turned on or off depending on the Arduino commands;
and then the communication channel between the user and the system that is the IOT based on WIFI
network. Lastly,
The mobile application consists of three gauges, which will show the voltage cell and the power cell,
also the soil moisture level will be displayed on a dedicated gauge for user comfort and ease of use.
The slider on the application regarding the soil moisture is used in order to specify the desired level of
soil moisture if the selected mode is automatic. And, The user can select mode of operation from the
modes buttons and can control the water pump from the pump buttons.
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RF intensity indicator
Dalal Aljunaidel, Nora Aladwani, Ghaneemah Alfajji, Aseel Rashed
Supervised by:
Dr. Ali Bostani
American university of Kuwait, Kuwait
ABSTRACT
Because the world is becoming even more wireless as time passes, individuals are exposed to more and
more radiation which can cause health problems without them actually knowing about the amount of
danger they are surrounded by. Radio frequency radiation can result biological effects, which cause
from heating energy also called ‘thermal effect’. Studies shows RF radiation can also be one of the
factor that increase the risk of cancer. In addition, children can be affected from RF radiation and
it will have risk of having brain tumours and blood malignancies. We developed a portable easy to
use system that can be used by everyone to detect the RF intensity. This system is extremely crucial
for individuals in their everyday lifestyle as it protects them from constant and harmful exposure to
radiation in just a tap!
The system we developed consists of a pocket size device synchronized with a mobile application. The
hardware part includes an RF indicator drive that detects RF waves. Its small in size, low in cost, and
can connect easily to phones by bluetooth pairing. Once it is connected, the user can easily access the
app and detects RF levels of their surrounding. The app will inform the user whether that area has a
high exposure to RF waves or a lower one. Also, the app analyzes the data and presents colored graphs
of the user’s daily/weekly/monthly exposure to radiation. If the chart is blue, then it indicates that the
area is in the safe range. If it is in the middle range, then the color orange will show and if it exceeds
the limit then the chart would turn red. Moreover, the app will be able to inform the user of the exact
amount of radiation exposure during each location in a map.
This project will be challenging because we are trying to reduce the size without reducing the efficiency
of the device so that it can be portable and used in a daily basis. The GPS accuracy is also a challenge
because we still did not reach the exact location accuracy with the available technologies, thus making
the location having slight error. Overflow of data can also be a challenge because the device detect
radiation continuously. Noise caused by other types of electromagnetic waves can affect the accuracy
of the data detected by the device.
Our system is primarily used to measure the exposure of the electromagnetic radio waves. The indicator
can measure the output power of any device or station that transmits RF radiation. For engineers,
an application would be voltage standing-waves ratio VSWR measurement and control, leading to
reduction of power loss caused by the impedance mismatch at the antenna. For pregnant women and
children, such device can detect spots with high intensity of radiofrequency so that it can be avoided.
Another application for RF indicator is to detect spying devices such as cameras and speakers since
they are both transmitters of EM radiation.
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“”كتابا متشابھا:
Similar Verses of The Holy Quran(Mutashabihat)
ً
Lamya Alzomai, Atheer AlQahtani , Anfal Alharbi ,Heyam Aljaser
Supervised by:
Dr. Muna Al-Razgan
King Saud University, Riyadh, Saudi Arabia
ABSTRACT
The Holy Quran is Allah’s words that should be taken care of while reading or memorizing. The Quran
consists of 6000 verses out of which 2000 similar verses. Some of them are really similar just differ
in only one word or one letter. These 2000 verses make it a very challenging and a big obstacle for
the person who tries to memorize the Quran. A person who tries to memorize the Quran usually feels
disappointed when she makes mistakes or forget part of the verse even if she spends a lot of time
trying to remember or recall the exact words. This issue signals a need for an immediate technical
solution. Our mobile application will try to tackle this need by developing a specific application for the
similar verses of the Holy Quran. The similar verses will be taken from the following book “Al’iiqaz to
Memorize the Hafiz with Verses Similar” which was recommended by an Islamic study department vice
head as one of the well-known Holy-Quran similar-verses books. This book starts from Al-Fatiha (1),
and then Al-Baqara (2), and stops at Al-Taghabun (64). It mentioned the verse only once and list the
similar verses underneath it, which make it appealing for our database design. We will use this book
while inserting the similar verses in our database. Since there is no corpus for similar verses for Holy
Quran, and to avoid any searching mistakes we will insert similar verses manually in our database, then
used them in our application. When the user opens the applicating, it displays the page of the Holy
Quran and the similar verses will be highlighted.
If the user presses on the green highlighted similar verse, a pop-up menu will appear at the bottom
of the page, that write the pressed Ayah in the top, and then underneath it will list in order the similar
verses from higher-to-low similarity based on the cosine similarity. Cosine similarity is a measure of
similarity between two non-zero vectors of documents that calculates angle between these vectors.
It uses to give a ranking of documents with respect to a given similar vector of words. In our case
cosine similarity will list the most similar Ayah to the previously clickable Ayah to help the memorizer
distinguish between them and be able to remember where to place each Ayah in the correct Surah.
Moreover, this list will be clickable, when any Ayah is clicked, it will display the page of the Quran
where the Ayah resides in the Holy Quran. Up to our knowledge, our app will be the first mobile app
that addresses the difficulties of similar verses in the Holy Quran. We will develop our application using
mobile cross-platform software in order to publish it as Android and IOS applications. The figure below
shows our mobile app. Our application can be used in the Quran schools to help students improve and
recall the quality of their memorization in their hearts and as well as their minds. We hope this app will
help people master their memorization without any mistake while reciting our Holy book.

Figure1: Page of
Quran with colored of
the similar verse

Figure2: Display
the list of similar
verses by degree of
similarity

Figure3: After click
one from list of
similarity

Figure 4: write note

Figure 5: add
bookmark

Figure 6: Menu of
all reciters, status of
downloading
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Be Volunteer: Volunteerism Platform
For Volunteering Opportunities and Skills Development
Amaal AlOtaibi, Shahad Alazeb, Fatimah Alnashmi
Supervised by:
Dr. Bushra AlSulayyim
Saudi Electronic University, Dammam, Saudi Arabia
ABSTRACT
Countries are defined by its people and the development of the Countries made by its Citizens. Our
Country and Community need more from us to build, develop and grow without any gain. That is what
volunteering is all about. But how the volunteers finds a volunteering event to help in building their
community and more specific to choose a volunteering event that suits their skills and in the city they
belong to.
Be Volunteer is a Web Application that works as a volunteering platform to manage the voluntarism
process and helps the event providers and volunteers on finding each other. By allowing event
providers to share and publish an event to request for skilled volunteers and the volunteer can use the
Web Application to find and apply for a volunteering opportunity. The platform solves the problem of
finding volunteers for an event. Most Importantly, it improves the Saudi Community by increasing the
number of participants in the Community.
The desirable outcome of this platform is to increase the number of volunteers in every City in the
Country and to improve the volunteer personal skills and hopefully, that will give them full-time job
opportunity and that will decrease the number of unemployed Citizens.
Saudi Arabia’s government cares considerably about serving the Community. Therefore, they provide
prizes and funds to the individual’s, profit and non-profit sectors for their Community service ideas. All
of this support of Community service is to go along with the 2030 Saudi Vision that was established
by the Crown Prince Mohammed bin Salman AlSaud which concentrate tremendously in implementing
the culture of volunteering and reaching one million volunteers in the non-profit sectors in 2030.
The way volunteer can join to an event:
1.
Login to the volunteer account.
2.

Go to the event area and click on the
card you are interested in, the card
will expand to the event page.

3.

Read the information carefully then
click the join button.

4.

The event will appear in the volunteer
profile and the event provider will
receive a notification indicating that
a volunteer is just joined to the event.

The Web Application will be designed in the
landing page style.
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Preventing Road Accidents by Controlling Vehicle
Speeds Using RFID Technology
Mariyah Alsaleem, Teflah AL-ajmi, Batool Al-Shakhouri, Sarah Al-Bahrani
Supervised by:
Dr. Amir Khwaja
King Faisal University, Al-Ahsa, Kingdom of Saudi Arabia
ABSTRACT
Driving in the Kingdom of Saudi Arabia is a troublesome and dangerous experience. The driving culture
in the community does not support traffic law obedience, hence, drivers violate many traffic laws. In
2018, there were 21,905,612 speeding violation events in Saudi Arabia, which constitutes 56.45% of the
overall traffic violation events. Consequently, 6,025 of the people involved in traffic-related accidents
died, while there were 30,000 injuries. Despite of the measures taken by the Saudi Arabia government,
the speeding violations have not noticeably reduced and over speeding remains one of the biggest
risks on the Saudi roads.
Automatically controlling the vehicle’s maximum speed based on the road maximum speed value
will prevent over speeding events from happening. To achieve the objective of this project, a Radio
Frequency Identification (RFID) technology-based system is suggested. RFID is a form of wireless
communication that uses the radio frequency to uniquely identify an object.
In the proposed system, passive RFID tags are expected to be attached to the roads communicating
the maximum speed limit to the RFID readers installed in the vehicles. Upon reading the maximum
speed limit, the RFID reader sends the value of the maximum speed limit to a microcontroller that
reinitialize the maximum speed of the vehicle with an equivalent value.
There are related systems that used RFID technology as a part of their solutions. However, there are
some limitations in these solutions that need to be overcome in order to adapt the system to the
real-life situations. For example, these solutions use active RFID tags that require power and high
maintenance whereas this project uses passive tags that do not require power. Another limitation is
that the systems did not pay enough attention to signals interference issue whereas this project will
address this issue by encoding unique codes on the RFID tags.
A prototype was developed using open-source Arduino software, Sparkfun Simultaneous RFID Reader,
SparkFun RedBoard Qwiic, SparkFun Motor Driver, SparkFun WiFi Shield, and the vehicle assembly
parts from SparkFun Inventor’s Kit - v4.1. The RFID reader was installed as a shield on the RedBoard
Qwiic board to pass the value read from the RFID tags for processing the maximum speed value. The
RedBoard Qwiic was programmed to control the motors speed and direction using the motor driver
module. The developed system demonstrated the concept of automatic vehicle speed control. The
WiFi shield is currently being programmed to stream the speed and vehicle direction control data
from the host to the vehicle, and the speed control patterns from the vehicle to the host for real-time
visualization of the vehicle behavior.
The automatic vehicle speeds control system is expected to significantly reduce speeding related
accidents, which in turn, is expected to reduce the number of speeding related injuries and deaths. In
addition, the costs spent for fines are expected to be eliminated, meanwhile the compensations and
accidents related materialistic losses are expected to be reduced as well. It will, in turn, significantly
improve the quality of driving experience in the Kingdom.
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Detection of Plants Leaves Diseases
Rawan Omar Al-Sultan, Dalal Abdulmohsen Al-Bdah, Ghaliah Khalid Al-Mulhim,
Norah Hamad Al-ShaikhMubarak

Supervised by:
Dr. Sharmila Imam

King Faisal University, Al-Ahsa, Saudi Arabia
ABSTRACT
Detection of plant leaves diseases is an application that is used by the house-gardeners who grow
vegetable plants in their houses. Throughout the growth of plants, they get affected by different
diseases caused by bacteria, fungi, and virus which raised the need to identify the symptoms to prevent
causing health issues to humans. House-gardeners usually are not aware of the diseases and symptoms
because of their limited diseases knowledge and experience. They want to find a way that helps them
to identify these diseases to protect the plants and themselves. Therefore, this application helps them
to detect the diseases of the most popular plants grow in the houses which are Tomato, Potato, Corn,
and Pepper. There are researches about plant diseases, their effects and discussion about the ability to
implement a solution for the farmers. On the other hand, we want to add value by helping the housegardeners to monitor their leaves and protect their health. Figure 1 illustrates the proposed solution,
the first step of the implementation is started by collecting a large dataset of plant diseases, and then
a preprocessing is done for all the images.

Figure 1 Architectural diagram of the proposed solution

The main step is training the images by building a Convolutional Neural Network(CNN) model as in
Figure 2 to reduce the number of parameters by including Keras and TensorsFlow libraries and five
layers which are Convolution Operation layer to extract features from images and learn the relationship
between features, ReLU Layer to introduce the non-linearity to CNN, Pooling Layer to reduce the
number of parameters, Flattening to flatten the matrix into a vector, Fully Connected Layer to pass the
flatten vector into input layer to create a model and classify the outputs.

Figure 2 Convolutional Neural Network

After saving the model, it is converted to tflite format to be used in the App.
The application gives the user an option to take an image from the camera
or by choosing an image from the gallery, then the application will use the
model to detect the diseases. Finlay the result will display to the user with
the names of plant and disease as in Figure 3. This application shows how
much it is useful to aware house-gardeners about their plants.

Figure 3 The final result in the application
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AgroLeap: Blockchain for Agricultural Supply Chain
Aseel Alshuaibi, Munira Alamer, Maryam Alshaykh Ahmed, Shahad Almulhim
King Faisal University, Ahsa, Saudi Arabia

Supervised by:
Ms. Saira Muzafar
ABSTRACT
The traditional agriculture industry supply chain is a model of a linear economy that meets supply
chain needs directly or indirectly. However, there are some limitations in this model, such as the unsafe
interactions between supply chain members or lack of customer’s knowledge about the origin of the
products. Therefore, this project proposed a web based tool based on a new model of supply chain via
blockchain which is expected to provide efficient and safe connection between stakeholders of supply
chain in agricultural sector.
Blockchain database is a distributed database that stores, validate and license digital transactions with
high security, and eliminate third party intervention. By using blockchain technology this model aims
to reduce the linear economy model and enable the concept of a circular economy.
The stakeholders of the agriculture supply chain that will benefit of the system are farm supplier,
farmer, producer, logistics, retailer, and customer with providing only one reliable source. Further, the
entire agricultural process will be decreased to one distributed ledger using blockchain technology.
The system will be done using blockchain, specifically consortium blockchain, which is bringing
together a group of businesses who work together but also compete against each other. Participants
in consortium blockchain would include selected people who are related to the supply chain. It will
allow these people to participate in verifying the transaction processes, review or audit the blockchain.
It completely controls access by keeping some processes private while others are public. It will capture
the whole agriculture transactions and store it to blockchain which distributed across the internet and
anyone involved in the supply chain can view the stored information.
The goals of the system are increase transparency between stakeholders, ensure the safety of food
by tracing the origins and quality, know the status of the crops from planting to delivery, reduce the
time of communication between the stakeholders when the information flows directly between any
two stakeholders, help in reducing illegal practices, increasing brand reputation, this is because all
transactions and activities are recorded electronically within the blockchain, and finally, enable the
concept of circular economy in Saudi Arabia.
AgroLeap is the future of agriculture that supports Kingdom of Saudi Arabia 2030 vision that aims
to improve agriculture development to achieve food security. On the other hand, it supports the
G20 Agriculture Ministers that focusing on agricultural issues such as sustainable agriculture and
technologies, to improve the role of agriculture in achieving sustainable development goals, reducing
food waste, encouraging investment and transparency in agricultural markets.
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Sleep Apnea Detection Device using IoT
Shahed Hilal, Mona Mamdoh, Mariem Mohammed, Safana Saeed
Supervised by:
Eng. Agam
Ajman University, Ajman, UAE
ABSTRACT
Sleep apnea is a possibly genuine rest issue in which breathing more than once stops and starts. On
the off chance that you wheeze boisterously and feel tired considerably following an entire night’s rest,
you may have sleep apnea. The diagnosis of sleep apnea and snoring is made by a device called Sleep
Lap, but this device is very large, complex and requires a private clinic equipped: so the patient should
sleep one night at the clinic. Then the supervising doctor diagnoses his condition and knows the extent
of the disease.
Trends like obesity, diabetes, high blood pressure and smoking are the basic factors that lead to sleep
apnea. As the rate of people who are getting affected by this medical disorder is increasing, more
solutions are needed to treat this health issue. Medical surgeries are one of the solutions but now the
health care is trying to focus on providing non-invasive treatments such as the CPAP. In addition to
this, our idea is to place a sensor around his nose, which is connected to a device. We will use the GPS
within the device to make a network between the patient and ambulance. When the patient breathing
repeatedly stops, it will send a message to the ambulance. In addition, we will create a website that
keeps the patient in touch with his physician and his relatives, in order to provide an easier, safer, and
more contentment life.

Figure 1: Diagram of our project

The components that we are going to use are Arduino. Flow sensor, GPS, GSM, nRF24L01, NodeMCU and Thingspeak. Arduino is an open-source hardware and software company, project and user
community that designs and manufactures single-board microcontrollers and microcontroller kits for
building digital devices. Sound sensor used to notice the sound. This sensor employs a microphone to
provide input to buffer, peak detector and an amplifier. GPS, which is Global Positioning System, uses
for deciding a position, getting from one area to another, observing protest or individual movement
and bringing exact timing to the world. GSM, which is Global System for Mobile Communications, is
a digital mobile network that is broadly utilized by mobile phone clients in Europe and other parts of
the world. GSM uses a variation of time division numerous get to (TDMA) and is the foremost broadly
utilized of the three digital wireless telephony advances: TDMA, GSM and code-division different get
to (CDMA). nRF24L01 is a wireless transceiver module, meaning each module can both send as well as
receive data. They operate in the frequency of 2.4GHz, which falls under the ISM band. NodeMCU an
open source IoT platform. It includes firmware, which runs on the ESP8266 Wi-Fi SoC from Espressif
Systems, and hardware which is based on the ESP-12 module. Thingspeak a system of interrelated computing devices, mechanical and digital machines, objects or people that are provided with unique identifiers (UIDs) and the ability to transfer data over a network without requiring human-to-human or
human-to-computer interaction.
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The Smart Box of Children’s Vaccinations
Albandry Ahmed AlQaseemi, Amjad Mohammed AlAsmari, Elham Abdullah AlQarni
Supervised by:
Dr. Hafiz Farooq
King Faisal University, AlAhsa, KSA

ABSTRACT
Advances in information and communication technology help healthcare domain provide improved
quality treatment and care of patients. The technology improvement in the healthcare field refers to
different procedures, processes, and equipment involved in this domain. On the other hand, many
health centers in KSA lack technology applications in some processes such as children’s vaccinations.
This project namely Smart Box of Children’s Vaccinations (SBCV), addresses this issue in a smart way
by minimizing time and automating vaccinations process to some extent.
The project has two main subsystems namely Smart box and the SBCV Website. Smart box stores
and measures the doses of vaccinations in its different compartments using an IoT weighing scale and
OLED on it displays total number of doses vaccinations. SBCV website transforms manual tracking of
children’s vaccination information into digital ones. The SBCV website helps administrators to have an
updated number of vaccinations so that they can request more vaccinations in advance to avoid the
unavailability of vaccinations. Also, it has the QR code functions of generating and scanning children
information for vaccination. QR code scanning facilitates paramedics to access children’s records on
the website without entering any information manually on the one hand, and OLED display lit when
the child’s vaccination name on the child record’s page matches the section’s vaccination name in the
smart box, so the nurse can take the required vaccination easily from the box. Also, the SBCV website
will be more straightforward for parents to view and print the schedule of vaccinations of their child and
reserve appointments instead of going to the health center and receive SMS appointments reminder.
Our system will improve the vaccination process in health centers and real time data collection for
vaccination. The systems can be integrated easily into national database later. In the hardware part of
the smart Box, the IoT weighing scale consists of Load cell, HX711 and, NodeMCU which is the WiFi
board. The OLED display will show the number of doses based on the Load cell result. The SBCV
website designed in PHP programming language and connected with the database that stores the
information of children, appointments, nurses and vaccinations.

Figure 1: Architecture of The Smart Box of Children’s Vaccinations
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A game mobile based application with (AI agent) for children with
Autism Spectrum Disorder (ASD)
(Not Alone)
Ghada Alogaiel, Mona Alfayyadh, Albandery aldossary
Supervised by:
Dr. Mashael Maashi
Department of Software Engineering, College of Computer Sciences & Information Technology
King Saud University, Riyadh, Saudi Arabia
ABSTRACT
Autism Spectrum Disorder (ASD), refers to a broad range of conditions characterized by challenges
with social skills, repetitive behaviors, speech and nonverbal communication. Doctors typically diagnose autism in childhood when symptoms can occur before three years of age. The major autism
symptoms are appearing on a child’s social interaction and communication, including not limited: loss
of concentration, avoiding eye contact with others, adoption of unusual speech patterns, and apparent
difficulty in understanding feelings and expressing their own. However, autistic children usually show
.great skills using the electronic devices such as tablets and mobile devices
to ” لست وحيدا-The aim of this project is to develop a new Arabic game mobile based called “Not Alone
helps autistic children to improve the social interactivity of autistic children in order to enhance their
communication skills and increase their concentration in an entertaining way. The game will employ
Artificial Intelligence (AI) and Machine Learning (ML) strategies namely Reinforcement Learning (RL).
RL is applied to motivate, monitor, evaluate the player’s performance and reward him/her accordingly
while playing the designed mini-games. AI agent allows the players to move to upper level/phases
.when players excel a skill based on the playing performance
The Not Alone game is designed based on three phases of therapies. Each phase contains a number of
mini-games that address the non-interactive-social conditions. Each mini-game compresses of three
levels. The first phase is focusing on “Concentration and attention” which contains two mini-games
“puzzles” and “ Bead Maze “. The second phase is focusing on the “interactivity” which contains three
mini-games; simple order, complex order and categorizing order. Finally, the third phase is focusing on
.“educational” mini-games such as learning the alphabetic, numbers and colors...etc
The game will be tested by the real users (autistic children) under the supervision of the autism spe.cialists in many autism schools and centers around the kingdom of Saudi Arabia
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Easy Archive: Handwritten Digit Recognition
Using Deep Learning
Raghad Alqahtani, Abrar Alkaf and Shoug Alafif
Faculty of Computing and Information Technology
King Abdulaziz University, Jeddah, Saudi Arabia
Supervised by:
Dr. Mounira Taileb
ABSTRACT
Through the years the number of students at the Faculty of Computing and Information Technology
(FCIT) is increasing, and managing their information, schedules and exams becomes a heavy
responsibility for the employees from different departments. One of the exhausting and time consuming
tasks is the archiving of exams. At the end of each semester, the archiving unit of the FCIT is responsible
of archiving all the assessment tools’ papers for all students, by scanning them and then entering their
marks manually into the AIMS (Accreditation Integration and Management System). In addition, there is
a high possibility to make mistakes and this is not acceptable since they are dealing with sensitive data.
The proposed application “Easy Archive” is based on deep learning to develop a model to recognize
automatically the handwritten digits. It deals with the scanned exam papers by extracting the student’s
information and marks and inserting them automatically into AIMS. The application aims to decrease
the time and effort required for this process by minimizing human intervention and speeding up the
data entry. The Figure 1 illustrates the architectural diagram of the application with all the phases.

Figure 1 System architectural diagram

The deep learning model to recognize the handwritten digits is developed in python using CNN, it was
trained and tested (80% training/20% testing) using MNIST dataset, and its accuracy is 97%. The cover
pages of last semester exam papers will be collected and used to test the model. Improvements will
be probably necessary to increase the accuracy of the model on the new dataset by including it in the
training as well.
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SMART SHOES
Nahedh Alkhaldi, Ahmed Alomair, Ammar Alnaeem
Supervised by:
Dr. Mohammed Al-Naeem
King Faisal University, Al-Ahsa, Saudi Arabia
ABSTRACT
Technology develops the world continuously and permanently, like smartphones are a revolution in
history because they had developed the world to moved it to another dimension. One of the things that
caused a revolution in the world of smartphones is mobility. Transportation is the mobile maps, which
consider one of the most important things that everyone needs, whether male or female, an elderly
or a child. The aims of this project are to protect children from kidnapped and lost by developing a
Smart Shoe, which will position and guide children to the right way. In the past ten years and according
to International Centre for Missing & Exploited children organization, the percentage of children lost
and kidnapped has increased especially when they go to school or back to home only. Therefore, this
project will provide a solution to reduce this phenomenon, which is considered important for children
life. Other targeted categories for this project are Early Stage of Alzheimer’s patients and tourists. The
proposed smart shoes consist of vibrator sensor, lights, a speaker, an emergency button, and a Global
System for Mobile communications (GSM) to keep the parent tracking their children for long distances.
The proposed smart shoes’ system is supported with Google Maps application, which gives it the
capabilities to: save locations, monitoring the child by GPS and distance calculations.
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Automatic Information Extraction from
Unstructured Mammogram Reports
Lama Baabdullah, Amal Alghamdi, Fatima Alaidarous
Supervised by:
Dr. Ghadah Aldabbagh
King Abdulaziz University, Jeddah, Saudi Arabia
ABSTRACT
Breast cancer is the leading cause of cancer deaths among Saudi females, according to the International
Agency for Research on Cancer record, reported about 899 out of 3629 cases that die as a result of
late diagnosis in 2018. With this rapidly increasing, there are many initiatives for the early detection
of breast cancer in Saudi Arabia because this type of cancer can be curable if it is diagnosed early.
Unfortunately, these invitations could not achieve their goal as they should be, which is to limit the
increased numbers of breast cancer incidence and more cases died as a result of late detection.
Among the reasons for that failure, diagnosis in Saudi Arabia requires a double reading of the
mammogram by two different radiologists which makes the diagnosis consumes a very long time.
In double reading procedure, the first radiologist writes a report describing the finding from the
mammogram while the second radiologist reviews these finding and assess the results. The report
writing by the first radiologist contains a lot of information in an unstructured format, which causing
some difficulties for the second radiologist when evaluating the results. Furthermore, there is lacking
in the radiologists in Saudi Arabia.
This project aims to develop a solution to help the breast cancer initiatives in achieving their goal in
Saudi Arabia which is a system using Natural Language Processor (NLP) techniques that aim to help
radiologists in diagnosing by the mammogram double reading procedure. The proposed system gets
the mammogram unstructured report as input, then extracts important information in “information
frames” format as output. Thus, the radiologists can diagnose more patients in less time and efforts.
As a result, the number of cases that are detected in late stages will be reduced. This system will help
the breast cancer early detection invitations to achieve their goal in reducing breast cancer mortality.
Our dataset consists of mammogram reports in the same style. In order to achieve our goal, we were
looking for a Saudi dataset. we contacted the National Guard Hospital (NGH) - the Health Hospital in
Saudi Arabia, Jeddah. they responded and interacted with us to collect the dataset.
In conclusion, the data have undergone preprocessing stages from dividing reports into sections,
splitting sections into sentences, analyzing sentence into tokens, and finally defining the part of speech
tagging for each word. At this stage, we have used Python programming language with library spaCy.
After that, relying on the research, we defined the methods that begins with Extraction of relation:
it takes report text and the output will be relation word. 2. Clustering of Relation: this step will take
the output of the previous step as input and it is output will be a group of clusters similar relation.
3. Associating relations phase: will be linking the extracted relations with the related entities and
automatically entitle the frames according to the class to which the relation belongs.
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IGSS: Intelligent Garbage Sorting System
Ayham Bnaian, Omar Elmanshwy, Yousef Alkrod
Supervised by:
Dr. Abdenour Bounsiar
College of Computer Science & Information Technology
King Faisal University, Al-Ahsa, KSA
ABSTRACT
Garbage recycling is an important business these days. It is beneficial for the environment because it
reduces the amount of waste in nature. It also allows to reduce the amount of raw material that is being
used in order to preserve it for future generations. To contribute in the efforts of garbage recycling,
we propose the Intelligent Garbage Sorting System (IGSS). The aim of IGSS is to automatically sort
dry garbage at the place where it is first generated. It can be used in many places where dry waste is
generated, like in shopping centers, colleges, offices, museums, parks just to name few.
IGSS supports only dry waste items such as plastic or paper cups, bottles and packages. IGSS will use
sound processing to recognize the material of a garbage object. When a waste item is thrown inside
the body of an IGSS machine, the system will record the sound of the object when it hits a wooden
plank inside. The recorded sound will be processed to generate a numerical sound fingerprint in the
form of a set of numerical features. This numerical fingerprint is then processed by some Machine
Learning (ML) algorithms to guess the material type (class) of the object. After that, a conveyor will
put the object in the respective bin inside the machine, as shown by Figure 1. IGSS will only consider
the following four material categories: Paper, Glass, Plastic, and Metal.

Figure 1:IGSS architecture

IGSS will have a microphone to collect the sound and send it to a Raspberry Pi 3 module. This module
contains the sound processing and ML algorithms which will allow to determine the waste material
category based on the recorded sound. An Arduino board will be responsible to manage the process
of conveying the waste object to the correct collection bin based on its material category. IGSS also
includes mechanical parts like the wooden plank to produce the sound and the conveyor mechanism.
we have trained our project to detect the audio using our pretrained dataset from two categories
plastic and metal, which contain 50 objects (25 for each category). Then we test our python code that
was able to present the waveform and FFT for each object correctly. Also, we have trained our project
to extract the feature for the audio by using the MFCC. Next, we will start working to make the program
predict the category depend on the FFT and the feature for each audio. In addition, we will write code
to record the audio from a microphone using the raspberry pi microphone, the SVM algorithm will be
implemented with the two classes that are metal and plastic and their labels to start the training and
apply the testing value to predict the category of the object after that the rest of the category will be
added using SVM multiple class classification. After finishing coding, the program, we will install it on
the raspberry pi board and start testing the code in the real world.
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TALAQAH: for social anxiety and fluency difficulties
Shatha Almoteb, Lujain Alharbi
Supervised by:
Dr. Nermin Ewis
King abdulaziz universty, jeddah, Saudi Arabia
ABSTRACT
TALAQAH is a mobile based-application that aims to help those who suffer from fluency difficulties
and social anxiety by reaching their fluency goals through Virtual Reality scenes with animated
audience to help the user live the experience of public speaking situations, it also provides speech
analysis to the user’s speech to keep track of the user’s performance.
Stuttering is a speech disorder that impedes the capacity to communicate effectively and frequently
accompanied by anxiety in social-evaluative situations. A growing body of research has confirmed a
significant rate of social anxiety disorder among adults who stutter. It is believed that the connection
between social anxiety and fluency disorder is as high as 75%.
Our project goals are to help the people who suffer from social anxiety and speech disorders to
overcome their issues, like Improving their presentation and public speaking skills to help them to
overcome their anxiety, keeping track of patient speech performance. Also it will help the therapist to
diagnose the level of stuttering make a customized treatment plan.
The virtual reality scenes consist of multiple sub-scenes that focuses on public situations and they
vary in the difficulty level like the number of audiences, the venue size and the level of interruptions.
The user is given a sample text to read through then the system will record and process the speech.
The speech analysis system will segment the speech into different segmentations then it will
recognize each syllabus in each segment through google API and take into consideration the
normal word duration to decide if it stuttered word or not. Based on that, the system will calculate
the stuttered syllabus and finally the overall performance would be displayed compared to the last
speech.
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Automated Breast Cancer Detection Model for Saudi
Mammogram Dataset
Israa Alwah, Nahad Alnahari, Reem Alsulami
Supervised by
Dr. Samar Alkhuraiji
King Abdulaziz University, Jeddah, Saudi Arabia
ABSTRACT
Recently, artificial intelligence has become a contemporary technique in many fields, such as educational,
industrial, entrepreneurial, and medical fields. Many researchers who served the medical field use deep
learning in detecting and diagnosing diseases such as pneumonia, bronchial, depression, and body
abnormalities. Therefore, this research will focus on detecting and diagnosing breast cancer lesions in
mammography images using machine learning and deep learning algorithms.
According to the Saudi Ministry of Health in 2018 [], breast cancer is the most commonly detected
cancer among women worldwide. Additionally, more than 55% of cancers in the kingdom have been
revealed in later stages of what that reduces the chance of recovery. However, there is a lack of
researches in developing Computer Aided Detection system models of breast cancer. On the other hand,
there are many foreigner pieces of research in the Computer Aided Detection system’s development.
Therefore, the goal of this research is to focus on developing a model that detect and diagnose
breast cancer efficiently on CBIS-DDSM and private Saudi mammogram datasets without using data
augmentation according to Food and Drug Administration machine learning project requiremnets [
]. Thus, we will apply different machine learning and deep learning algorithms using techniques that
will improve the model’s accuracy and performance, then analyze the results.

Figure 1: Model Architecture

In this research, frameworks have been presented by using Deep Convolutional Neural Network (See
Figure 1), specifically VGG-16 and ResNet-50. This research applies two different methods. The first
method applies to the Convolutional Neural Network algorithms with freezing the convolutional layers
and train the fully connected layers. The second method uses the orthogonal function to initialize the
fully connected layers’ weights. CBIS-DDSM has been employed for testing the proposed frameworks.
The experiments have been done using Python3 programming language and Kiras neural network library
on the i7 core processor. We applied the two mentioned methods on both VGG-16 and ResNet-50. The
training and testing were implemented using K-fold cross validation method, and 10 folds achieved the
best results. In the first method, VGG-16 attained 92.12%, and ResNet-50 attained 90.43% accuracies. In
the second method, VGG-16 attained 91.29%, and ResNet-50 attained 94.9% accuracies.
As a next step, we will work with Saudi mammograms, analyze, prepare, and test images on the
proposed models. To obtain the patch images from the full Saudi mammogram images, we will use the
Mask-RCCN algorithm.
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Automated Detection of Distracted Driver - Cell-Phone Usage
Detection
Amal Balubaid, Areej Altaban, Maram Albsisi
Supervised by:
Dr. Areej Alhothali
King Abdulaziz university, Jeddah, Saudi Arabia
ABSTRACT
Distracted driving is the act of driving while engaged in any distracting behavior that diverts drivers’
attention from the road. Distracted drivers play a significant role in road traffic accidents (RTAs)
worldwide. Distracted driving act law is not currently strictly enforced in many countries and hard to
apply due to the cost of manually identifying distracted drivers. Thus, distracted driving detection has
been a significant challenge facing law enforcement officers in the enforcement process. Cellphone
usage emerged as the leading cause of vehicle accidents in the world. Using cell phones while driving
can increase driver chances to be involved in car accidents four times more than safe drivers. Although
efforts are continuing to detect this type of traffic violation, the research efforts on this issue remain
in the early stages compared with other related problems. The current procedure in many countries
requires the presence of law enforcement officers who manually observe drivers’ behavior either in
the field or through continuously monitoring systems of photos /videos. Ultimately, these methods are
expensive, complicated, and unproductive.
Considering all the above facts of distracted driving, we propose an automated technique that aims
to detect cell phone usage infractions using deep learning algorithms. Real-world local images are
acquired during the day and night time using the existing license plate recognition cameras placed on
the roads. Since a real-world dataset is used in this research, several challenges were observed. The first
hurdle is that roadway cameras positions lower the chance of identifying people’s hand positions and
posture behind the dashboard. In addition, in this particular problem, reporting non-distracted drivers
as distracted should be avoided as possible by setting a high threshold to reduce the false-positive
rate. Also, the current dataset is unbalanced, in which a small percentage of the collected images
that contain drivers using their cellphones. Illumination conditions (i.e., excessive sunlight or darkness)
and reflection are also some of the observed limitations in the dataset. The dataset also contains a
large number of unlabeled examples (360k real-world images) that require some mechanism to be
annotated.
In this study, we proposed a model that aims to process raw roadway images obtained from road
surveillance cameras to monitor cell phone usage infractions. Detecting cellphone infraction from
roadway images is challenging and needs to be performed in several steps. Unlike all of the proposed
methods in the field, our methodology starts by locating the vehicle captured from the surveillance
cameras by its plate license to handle images that have multiple vehicles. Then, the proposed model
restricts the search space by only detecting the windshield region using faster RCNN model. After
that, this region of interest (ROI) is fed into a model to classify into four classes to identify cell phone
usage. We utilized the CNN model on a small subset, 10 k images, of the dataset. Finally, we calculated
the overall accuracy of the whole system composed of the three mentioned models and the result was
90%. For testing, we plan to apply two real-time testing methods with the traffic department and some
volunteers to collect images and test the model using drones and existing cameras. Figure 1 shows an
overview of the proposed solution.

Figure 1 Overview of the proposed solution.

Infraction class
One of the four classes: Calling, Texting,
Other Infraction, Save Driving
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Teryaq: Medications Reminder Application Designed-based User
Experience for Elderly Usage
Amal Balubaid, Areej Altaban, Lina Bahmdean
Supervised by:
Dr. Reem Alnanih
King Abdulaziz University, Jeddah, Saudi Arabia
ABSTRACT
Due to recent technological advancements, people tend to have better healthcare and are thus living
longer. A lot of research focused on improving the quality of daily life has been carried out. However, the
unique needs of the elderly are usually neglected. Mainstream technology designs can be challenging
for elderly users to learn and adopt. Therefore, significant efforts have been made in recent years to fill
the gap between the physical and digital worlds for elderly users.
One of the challenges that elderly people suffer from is the commitment to take the medicine on time.
The behavior of elderly people due to the aging, leads them to forget their medications, difficulty in
distinguishing between them and the inability to remember whether they had taken or not. The current
procedure to alert the elderly depends on a caregiver and most of the existing applications designed
without considering the user stereotype of an elderly patient who have a lot of experience in life with
less experience in the technology. Thus, it’s essential to keep the elderly, health caregiver, and health
monitor (doctor) in mind when designing a medication application to be able to come up with suitable
and adaptable solutions to overcome these issues.
This project aims to design and develop a mobile-based manipulated interaction application called
“Teryaq”. The application designed based on the elderly experience and serve as a reminder to the
elderly to take medications in time and sends an emergency notification to their caregiver when they
missed their medications. Also, doctors can follow up on the elderly by the progress report to track
medication adherence. The designer inspired the design of Teryaq from the elderly’s medicine pillbox.
Teryaq designed based on the separation of concern by guiding the elderly users to interact with the
interface that meet their needs such as an alarm interface aligned with the shape of the medicine and
keep all the configurations and add medications to the caregiver side. The features of add medications
is supported with a QR scanner to increase the usability by reducing the number of entries. Scanning
the QR barcode on the medicine box, allow the important medical information to simply fill out
automatically. We strive to make Teryaq more accessible and comfortable for users.
The authors map the design implications of the cognitive process in terms of memories, perception, and
attention to the elderly stereotype. Teryaq support the elderly patient and the caregivers to perform
their care and promote the elderly adherence to the medications of chronic disease.
A preliminary evaluation of the Teryaq application has been performed to measure the participants
satisfaction toward using the application. The participants’ sample selected randomly from doctors
and patients at King Abdulaziz University Hospital to test the three types of users (doctors, caregivers
and elderly). The results of this evaluation showed that 92% of the elderly participants agreed that the
application provides useful services to them. 100% of doctors were glad to have such an application
that keeps them connected and updated to their patients. Also, doctors suggested some modifications
from their experience that make the usage easier for the elderly. Such as adding an additional option
“As Needed” for the medicine duration besides the weekly, monthly and chronically medicines to allow
the case of taking the medicine only when it necessary. Also, allowing more than one caregiver account
to deal with the same elderly.
Finally, we hope to enrich health research with information such as adherence of the patient to the
dates of medications, delay, or backwardness.
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Smart Supporting Materials Pool via Dual Factors Model
Amenah Al Mulla, Aisha Al Abdulqader, Gaida Al Moheish
Supervised by:
Dr. Abdulelah Al Gosaibi
King Faisal University, Al Ahsa, Saudi Arabia
ABSTRACT
Recently, phones are handy for students everywhere including classroom and other academic resources
i.e. students union and library. With this access to heavy content, reviewing online scientific notes is
not straightforward and may led to distracting due to web-size content exploring. Most of the available
educational supporting resources provide limited, static, and rarely diverse studying supporting
materials. That is, some resources can be insufficient for some types of learners and looking for some
other resources may result in wasting student’s time. Thus, improving academic performance is vital
for all students’ level.
In this project, using Artificial Intelligence (AI) and Natural Language Understanding (NLU) algorithms,
we improve studying performance and experience. This project provide a smart supporting materials
pool via user-friendly interface to access and smartly populate a given course’s supporting materials
in one handy place. The user will just upload a syllabus of a course. Then, the proposed system will
deliver relevant supporting materials for all topics of that course at the same time. These materials are
vary in its content to include video, text, and images. These material are ranked based on the relevancy,
length of the material, most liked, and many other aspects that are differ from one source to another.
Moreover, the students may upload lecture’s soundtrack and the proposed system will process it and
provides two textual versions from it: summary of the lecture and lecture keywords. Furthermore, the
proposed system allow user to like or dislike some content. In addition, the proposed system would
allow extra step for improving studying experience via providing time estimator that would show the
required time to study the aggregated supporting materials for a given lecture or lectures.

Figure 1 Overview Model of the Proposed System
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BookIt (Android Based Cab Booking Application
with Sentiment analysis)
Heba Fatima, Seema Neloufer
Supervised by
Ms.Yashi Singh
Birla Institute of Technology RAK Campus, Ras Al Khaimah, United Arab Emirates
ABSTRACT
Transportation is a big problem for a lot of people and the traditional approach of hunting for a cab on
the streets is extremely inconvenient and the probability of finding one on time is not very high.
BookIt is a two-way tool designed to solve day-to-day transportation problems by making the process
of booking a cab simple and efficient. It bridges the gap between cab owners and users. It gives cab
owners a platform to register their cab and find customers without much of a hassle. Midst of all the
apps available out there today, considering the fast paced world all of us live in where the best in
everything is needed , sentiment analysis helps to easily filter user feedback and use it to develop the
product further.
Its the time where the public’s opinion can be the opinion that matters the most. Extracting sentiments
from reviews is more challenging due to the influence of the negative phrases, the adverbs and the
domain related words. Supervised learning approaches are widely used to classify the text as negative,
positive or neutral. The SA model is implemented in 3 processes: preprocessing, creating the model
and deploying.
In preprocessing, tokenization and normalization are applied, uppercase letters are converted to
lowercase and contractions are expanded (e.g. “didn’t” will be: “did” “not”). Part -of- speech tagging
is applied too. It reduces the noise and prepares them for processing using NLP techniques such as
tokenization, stop words filtering, and stemming.
Two algorithms have been employed to create the model: Naïve Bayes and Convolution Neural Network
(CNN). Extracted features are used as the lemmatized unigrams: term Frequency-Inverse Document
Frequency (TF/IDF) of the lemmas of the individual words in a review). Libraries like Sequential, Dense,
Dropout, Activation, Embedding, Conv1D, Global MaxPooling1D for converting words into vector are
imported from Keras. The two models used Convolution1D and vanilla hidden layer for filters. Rectified
Linear Unit (ReLU) activation function is used to improve the effectiveness of neural network as it
works for nonlinear problems and sigmoid function is applied to the output layer.
Machine Learning Model is deployed using Flask and Heroku on the android application. Reviews
are then extracted from the application to build a knowledge base which is further being used for
business development to extract insights of data, categorize the reviews, and make an intelligent
business decision. If a driver has more than three negative reviews, it automatically gets blocked for a
week.

Fig1: Android application interface
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Understanding Knee MRI Scans: Automatic diagnosis and report
generation
Ismail El Yamany, Abdelrahman Wael, Amr Ramadan, Khaled Mohab,
Ahmed Ibrahim, Mohammed El Gharawy
Supervised by:
Prof. Dr Marwan Torki, Prof. Dr Mohamed S.Abougabal
Alexandria University, Alexandria, Egypt
ABSTRACT
Computer-aided diagnosis (CAD) using deep learning is one of the fastest-growing research fields due
to its potential in speeding up the radiology diagnosis process. In our paper, we present a complete
system for MRI CAD system consisting of MRI volumes classifier and a report generator. We managed
to collect datasets consisting of radiographs where some of them associated with reports. We
extracted the labels and impressions from the data. We built our classifier guided by MRNet classifier
and enhanced it to fit the dataset. then we feed the classifier output (classification and feature vector)
into the image captioning model, trained on medically written reports, to generate our final report.
The main problem in Deep-learning is that it is evaluated by its final accuracy only, leading to a problem in
understanding the internal decision process of the classifier. So, to enhance our classifier we introduced
state-of-the-art visualization technique, to help us better understand which radiological features that
lead the CNN to its final classification decision and improve it with some medical assistance.
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Smart Mailing System: Using Technology to Improve User
Experience in Delivery of Packages
Samahir Bantan, Afrah AlHarbi, Shorooq AlQahtani
Supervised by:
Prof. Arwa Al-Aama
King Abdulaziz University, Jeddah, Saudi Arabia
ABSTRACT
With the increase in e-commerce worldwide, delivering packages has become an essential daily
process for many households. Couriers delivering packages, face several issues such as difficulties in
finding recipient locations, causing them to call recipients to clarify locations, disturbing them during
busy schedules. Some recipients do not know how to describe their locations properly or the courier
does not know how to get there easily. Recipients, on the other hand, face other problems, such as the
need to be present at home during the delivery process. Furthermore, sometimes packages are left on
doorsteps exposed to weather-related damages and theft. According to our survey of 130 respondents,
82.5% of the respondents receive at least one shipment a month, 84.1% receive their deliveries at home,
97.6% reported that most deliveries require communication with the courier, 61.9% face problems when
communicating with couriers and 72.8% prefer to own our proposed smart mailbox with a nominal
subscription fee instead of facing the above issues.

Figure 1: Smart Mailing System

Our proposed system contains a central system and a mailbox that contains a weight sensor and a
lock and is controlled by an Arduino microcontroller board integrated with a Wi-Fi shield. The courier
can unlock the smart box by entering a random temporary code that is sent by the mailbox via the
box’s keypad. He then places the package inside the box, where it is weighed using the weight sensor.
The recipient then gets a notification of his/her package arrival. Later, the recipient can open the box
using a mobile application and password. The application will also provide the couriers with the fastest
path possible for package delivery by applying two algorithms -Genetic and Dijkstra- and making a
comparison between them and choosing the optimized route. The algorithms have been improved by
adding more features (for example, considering traffic and delivering to multiple destinations instead of
only one) to fit the problem of this project. The software technologies used to implement the proposed
solution include Apache Web Server, MySQL, and PHP. The mobile application is developed to run
on an Android smartphone using Flutter. Figure 1 represents the relationship between stakeholders.
Customers must pay a fee in order to subscribe to the smart mailing service to obtain a smart mailbox
and account in the system. And for shipping companies, a contract must be done with the smart mailing
company -owner of the system- to offer their services to their customers. In conclusion, the project was
studied and designed in all aspects: problems, goals, requirements, data collection, interface design
and prototype for the smart mailbox. In the future, we plan to replace the weight sensor with something
more efficient for identifying the shipment, and verifying the courier with face-scans. We also plan to
improve security aspects to protect the mailbox from electronic and/or physical attacks.
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Sickle Cell Anemia: Estimation of Treatment
Nourah Alharbi, Rana Omar, Shahad Geddan
Supervised by
Dr. Hajar Alharbi
King Abdulaziz University, Jeddah, Saudi Arabia
ABSTRACT
Sickle cell disease (SCD) is a common serious genetic disease. It has a severe impact on the patient’s
quality of life due to red blood cell abnormality. CD has fatal complications such as organ damage,
stroke and death. About 5% of the world’s population are healthy carriers of a gene for SCD or
thalassemia. Over 300 000 pediatric patients with severe forms of these diseases are estimated to be
born worldwide every year, the majority in low- and middle-income countries.
The current therapeutic decision-making process of SCD includes monitoring symptoms and
complications of the disease then adjusting the treatment accordingly. This process can have serious
consequences on the patients’ quality of life and could lead to late medical interventions and irreversible
disease complications, it is also difficult and time consuming for medical staff. The project aims to
develop a system that applies machine learning in artificial intelligence field, to interpret medical data
regarding SCD. The system predicts the severity of SCD for patients who are newly diagnosed, and
it suggests the proper dosage of the drug Hydroxyurea to prevent any complications of the disease.
The proposed system can be used to help physicians in the diagnosis and drug-prescription processes.
Classifying the dosage of medication required for the treatment of patients with SCD is the first step to
achieve the project aim. The dataset used for this study is a private dataset obtained from the Alder Hey
Children’s Hospital in Liverpool, England, within a five-year period. Each sample contains 14 attributes
of blood test and weight that are considered vital to predicting the SCD trait. The resulting dataset
comprises of 1896 sample of SCD patients, with a single target variable describing the Hydroxyurea/
Hydroxycarbamide medication dosage in milligrams (ml) which is the label of this dataset. This label is
divided into 3 bins based on King Abdelaziz University Hospital guideline, Class1: 500 ml, Class2: 1000
ml and Class3:1500.
The experiments framework see Figure 1 is followed. The first step is to normalize the values the in
the dataset. Then feature selection methods are applied. Principal component analysis (PCA), Linear
Discriminant Analysis (LDA), and Extra Tree. The next stage in the framework is to train the classifiers.
3 classifiers are tested. Including Random Forest, Support Vector Machine and Multilayer Perceptron.
the best performing model, with the highest accuracy and F score achieved is with Random Forest with
no feature selection. accuracy equals 86% and f-score is 83%. After Random Forest, Support Vector
Machine with PCA achieved 80% accuracy and F score. The outcome expected is a model for pediatric
patients of SCD that predict the dosage of Hydroxyurea based on the applying the framework on
the features of the patient. We will try to enhance the results especially noticing the improvement in
Support Vector Machine with PCA.

Figure 1: Experiments Framework
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Personal Budget Assistant (PBA) By tracking SMS
Amsha Alharbi, Ebtihal Alghamdi, Wafa Alrashidi
Supervised by:
Basmah Almekhled
Saudi E-University, Dammam, Saudi Arabia
ABSTRACT
Currently, the need to control financial life is increasing due to the high cost of living and the changing
living requirements of society for all age groups. Therefore, people must seek to control expenses and
learn methods the policy of saving. Here we seek to help people interested in this matter by following
up their financial operations daily to help them discipline in exchange and help them to save as possible.
The current dependence of people on the use of smart devices in their daily lives has allowed us to
create an application that serves them in terms of budget control and accompany them in their smart
devices wherever they are. Our main idea in the application is to guide people and help them control
their budgets. PBA provides ways for users to control their portfolio and bank accounts by giving them
several options to manage them in the best possible way.
PBA is an Android application concerned with organizing and controlling the individual budget and
helping the user to control spending his money the way he deems appropriate for him. The PBA system
is composed of one main component combines between client and server, which will run on devices
with Android system. The app system is designed to let the server interact with bank SMS on users’
devices. On the client side, the application works with him after he downloads and registers his data.
From our side (server side); we provide him the service after he registers and connects the application
with text messages on his device. An alert is provided after all bank transactions have occurred,
withdraws, deposits and provides an alert in the event of approaching the limit which set by the user
for himself or when exceeded this limit.
The user downloads the application and then registers as a beneficiary of services and assistance, he
will be required to enter all personal information such as name, phone number, the name of the bank
he is dealing with and all the data that helps to understand his financial condition and thus help him to
walk according to the plan he determines.
In order for the user to benefit from the service completely, the salary and expenses must also be
entered, then the weekly or monthly budget that he aims not to exceed. After that the application will
track the text messages received from the bank and this happens after the user gives the application
the authority to access and read the SMS on the mobile phone. This tracking aims to read all banking
operations from withdrawing, depositing or transferring and thus calculating the grand total and
alerting the user when he is close to exceeding the budget that he had previously set for himself.
This is a brief description of our project that will initially serve the clients of one of the Saudi banks (AlRajhi Bank clients) and we look forward in the future to developing this project so that we can serve
the clients of other banks in the Kingdom of Saudi Arabia.
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User Experience Beyond Validation Medical
Report-based Image Processing
Rahaf Alsulami, Mona Alhaqqas, Shahad Tayeb, Raghad Alsulami
Supervised by:
Dr. Reem Alnanih
Department of Computer Science, Faculty of Computing and Information Technology
King Abdulaziz University, Jeddah, Saudi Arabia
ABSTRACT
Going back over the pages of history, it has been observed that computer-assisted programs and
software solutions have played a significant role in ensuring continuous improvements in the healthcare
context to meet the needs of the patients and healthcare providers simultaneously. Technology offers
a variety of possibilities in the care process. One of the essential services that health ministry provided
to the patient is Eligibility Services (ES).
ES focuses on the specific type of patients who need to receive intensive treatment at the large medical
city. As a daily work process, patients need to bring physically the required documents that consist of
one medical report and a copy of their National ID. The medical report has four requirements which
are, 1) the report language should be an English, 2) the latest investigation report should not exceed
a month, 3) the report includes verified stamp and, 4) the report has a verified logo. The ES staff
should check the manual for all the required documents. Then scan the documents and upload them
to the system. Also, the staff should categorize the files based on the patient’s conditions and transfer
it to the appropriate consultant. The consultant studies each medical report and makes a decision
depending on the priority of the patient’s disease. After the request has been completed, the decision
gets back to the ES with the final decision. Either approval or rejection and the ES staff should contact
the patients by sending SMS. Figure 1 illustrates the framework for the current ES process.

Fig. 1. Framework of the ES.

This project aims to facilitate the ES workflow by optimizing the current system from the manual process
to an automated process by designing and developing a Mobile Eligibility System (MES). The proposed
design consider the User Experience principles in designing the interfaces and applying the TesseractOCR technique for developing and validation the medical report. The designers aim to simplify the
steps to apply ES services and meet the quality measurement attributes that approved in the healthcare
context in terms of Fast, Accurate, and Reliable (FAR). The automatic process can enhance the staff’s
double job and reduce paperwork by instantly validating the medical report with image processing. The
MES can allow the patients to request and upload the required documents online.
Two approaches for validation are applied: (a) theoretical validation to measure the FAR attributes
from the current eligibility interface perspective, and (b) practical validation to measure the FAR
characteristics from the Artificial Intelligence (AI) perspective. These types of validation used to
demonstrate respectively that: (a) the measure is measuring the attribute it is purporting to measure,
and (b) the measure is useful in the sense that it is related to other variables in conventional ways.
Theoretical validation was conducted on the targeted novice and expert users to measure the usability
of the current system. The results show that fastness for the expert user better than the novice. Expert
users finished all the three tasks in 210 seconds comparing to novice users in 232 seconds. The accuracy
of the expert was high 0.8 comparing to the novice was 0.6. Finally, the reliability of the expert was
much better than the novice. The expert was 0.1, and the novice was 0.6, which reflects that the user
experience plays a significant role in the experiment. Overall, the results indicate an issue exists in the
usability of the current system since the results between novice and expert users were not close.
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School Bus Tracking System Using NFC
Selamawit Weldegebriel, Yordanos Mengesteab
Supervised by:
Dr. Sujith Mathew
College of Information Technology, Zayed University, Abu Dhabi, UAE
ABSTRACT
In this paper we have proposed a system that tracks current location of school buses with NFC technologies and database applications for real-time tracking. Nowadays, parents are worrying about their
kids when they send them to school, it is mainly because of the school bus problems facing at this time.
The parents are not acknowledged where the bus reached, and that’s why they waste time waiting in
the road. So, the responsibility is up on the school bus coordinators to create a system that help the
parents to track their kids where they reached. This system make sure the safety of the kids and , moreover manages time for parents by building their awareness regarding where the students reach when
they finish their school; in the morning where the school bus reaches so that they can make their kids
ready, which is all information about arrival of the school bus.
The whole bus tracking system is the integration of the web-based app and the wireless sensor
equipment’s. The technology we used in the project are from both the wireless and web-based
applications. The student will scan the NFC tags and the NFC reader will capture the data and store it
in the database we created. From the database the application will display the current location of the
child so that parents can track the bus coming or going to school. The GPS module is working with
waspmote and it will be responsible to capture the longitude and latitude of the moving bus in to the
database. The NFC module communicates with a server that has database driven website, and as a
result, parents can login to their application via the registered account to track current location of their
children. This system is mainly build with a lower cost compared to parents who use to call the driver
of the school bus every time to check their arrival.
We also plan to apply artificial intelligence to the system that acknowledge place of destination so that
it sends SMS message/call to parents when the school bus gets near to the child’s house.
• What group of society will our project aim to help?
Ø How mothers have difficult time to wait the school bus? This project will help students and
parents. No delay at all for all students.
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Planteer: Jeddah Plant Gardening Using
Intelligent and Gamified Application
Lina Bahmdean, Rana Sandouka, Sara Al-Sanaani
Supervised by:
Dr. Arwa Allinjawi
King Abdulaziz University, Jeddah, Saudi Arabia
ABSTRACT
Greening is an effective strategy to improve the visual appearance of cities. Jeddah city suffers from a
lack of green spaces, which yields to impair people’s ability to enjoy vistas. Citizens can contribute in
greening, but they lack the required knowledge for plant gardening to achieve plant sustainability. In
addition, Drought and iron deficiency stress affects plant growth. Symptoms of plant stresses change
the visual appearance of plant leaves. The proposed solution is to develop an application (Planteer:
plant + volunteer) that aims to provide volunteer opportunities to Jeddah citizen for sustainable
planting. Instead of the need for experts to diagnose the symptoms with the naked eye, Planteer
application can detect plant stresses based on its image. Planteer uses Convolutional Neural Networks
(CNN) model to detect Ixora iron deficiency and drought stress.
The application would increase the reliability of determining the plant status to provide users with
the right nurturing decision by handling images intelligently. The dataset was segmented before
the classification process by using the Mask-RCNN method to extract the leaves region. The model
trained using the pre-trained model AlexNet on the dataset contains 1500 Ixora plant sapling images
infected by iron stress and achieved 70.72% accuracy. From sustainable perspective, Planteer will use
gamification elements such as, points, badges and cooperation. The selection of elements is based
on Self Determination Theory to increase volunteers’ motivation and encourage them to continue
giving their effort and time for taking care of their plants. Moreover, Planteer visualizes the planting
instructions and notifies users to irrigate their plants whenever needed.
.
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Roots in STEM
Samra Siddiqui, Lana Nabil

Supervised by:
Dr. Tazeen Sharif
Ajman University, Ajman, United Arab Emirates
ABSTRACT
The quest to make the world a better place made us think what it could take to make a positive
difference to the community and in turn ourselves. The study of scientific disciplines equips an
individual to think in a more productive and constructive manner; hence the mission of this project was
to create awareness about STEM (Science, Technology, Engineering and Mathematics) education and
highlight its intricate role in enhancement of the ever-evolving society, using interactive app-based
approach - Roots.
The goal was to create a platform to merge some STEM disciplines into topics that capture the attention
of most of the sectors of the society and provide an interactive platform for them to learn and practice.
This provided a bilateral learning experience for us and the community. During our research and data
collection phase, the results drew attention towards the fact that around 75% of people were unaware
of STEM education; also unaware of its application to the real-life situations. Scientific education and
the technological advancements have a huge impact on first-aid and healthcare. One of the most
significant causes of death is SCD (Sudden Cardiac Death). The most common factors that aid in SCD
are low prevalence to early EMS activation, lack of knowledge in the bystanders to perform Quality CPR
(Cardio Pulmonary Resuscitation) and poor awareness on public access to AED (Automated External
Defibrillator) units. The bystanders who have the knowledge and capabilities tend refrain from taking
action due to a major lack of confidence.
The team identified this challenge and noticed the declining interest of different age groups in scientific
education that has great impact on their quality of life. Thus initiatives were taken to teach them through
app-based methods, live demos, presentation seminars and hands-on training sessions. The use of
mobile-based app; Roots, developed by the team, for providing interactive Maths games, learning to
code robotic systems and enhancing their knowledge on first aid applications proved to be a very
effective tool for the community. We successfully highlighted the importance of having a First Aid Kit
and its contents, SAMPLE check and management of unconscious people and information on First Aid
response required in various medical emergencies like Heart Attack, Cardiac Arrest, Stroke, Airway
Obstruction, Epileptic Seizures, Excessive Bleeding, Fainting etc. Moreover, it also included hands-on
performance of CPR and information on usage of AED units. Also, quiz sessions were arranged to test
the knowledge of audience, gained from the workshops.
The feedback and evaluation clearly indicated that the project has increased the knowledge about
STEM education and has encouraged the community members to appreciate its various applications.
The intricate role of STEM in life-long learning was highlighted and its importance to all age groups was
emphasized through the Roots app. Moreover, attention was drawn towards empowering to act bravely
during medical crises and boosting the confidence in the members of the society. We have reached out
to about 1720 people of various age groups and abilities, and created a positive impact by highlighting
the importance of STEM education and applications in regards to future career opportunities. Interest
in Mathematical Education and the study of Engineering Concepts and Robotics in the youth was
significantly promoted. We believe that strong roots can strengthen STEM.
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Lifetime Healthcare Support in Beta
Thalassemia Using Expert System with QR Code
Asma Ahmed Alshamarni, Hanadi Saleh Almutiry, Ghaidaa Ibraheem Almouhana
Supervised by:
Dr. Haneen Banjar, Dr. Hajar Alharbi
Dr. Galila Zaher, Dr. Salwa Alnajjar, Dr. Salem Bahashwan, Dr. Hatem Alahwal, Dr. Ahmed Barefah
King Abdulaziz University, Jeddah, Saudi Arabia
ABSTRACT
β-Thalassemia is one of the most common genetic disorders where the body has an irregular form or an
insufficient amount of hemoglobin. Β-Thalassemia patients often require blood transfusions every three
or four weeks for the rest of their lives. The result of receiving blood transfusions regularly is that iron
can build up to high levels requiring iron chelation therapy. To avoid side effects of chelation therapy,
patients follow up at the hospital frequently. However, due to the limitations of human knowledge
in β-thalassemia management, the cost of the medical expertise, and the lack of that expertise, the
treatment is subject to errors that may endanger the patients’ health and cause undesirable results.

Figure 1 Components of the proposed solution

To address these issues, we present the Beta Website that uses an intelligent expert system to assist
healthcare providers in improving the quality of treatment management. The remaining system
supports the patients in their regular transfusions therapy. To avoid major complications based on
regular assessments of the patient’s laboratory tests, the website extracts the results of tests saved
in PDF form. The expert system then evaluates and updates the treatment that has been planned for
a patient based on his/her laboratory tests, recommends suitable treatment, and sends a reminder
message on both email/SMS based on predefined knowledge. In addition, the patient can share his/
her health records completed and updated with multiple healthcare providers using a QR code. Figure
1 depicts the components of the proposed solution. The Beta Website is the lifetime healthcare support
in β-thalassemia using an expert system with a QR code.
Hematologists depend on medical facts and medical knowledge from standard guidelines. To build the
expert system, we transform the standard β-Thalassemia guideline to If-then rules diagram. The rules
diagram was approved by the hematology department at King Abdulaziz University.
The project is developed using Asp .Net, C#, MySQL as programming languages and MVC architecture
pattern. A website is easy to access, the clinicians from worldwide benefit from the treatment
recommendation, and it will be available online and can be reached from the different mobile or
desktop.
The website is designed to have a simple interface and is easy to follow. The pilot test used 10 patients’
records and gave a positive response that validated the functionality and decision making abilities of
the expert system.
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iCare: an Interactive Application to Share Medical Equipment
Amal Balubaid, Lama Baabdullah, Nehad Alnahari, Sara Alsanaani
Supervised by:
Dr. Reem Alnanih

King Abdulaziz University, Jeddah, Saudi Arabia
ABSTRACT
Recently, the need for medical equipment is increasing. Most people order medical equipment at a
lower price than the new equipment price because they either do not have enough money or they
will use it temporarily. On the other hand, there are some people who offer their excess and wasted
equipment in an arbitrary way since they don’t know how or where is the person who needs it. Hence,
the communication between these two categories would be hard and time-consuming until they reach
each other. Therefore, they face some difficulties to get them.
According to the social responsibility, our substantial goal is to make the community contributes
to providing services to the needy people. The project aims to design and develop an interactive
application called “iCare” that facilitates the communication between users in needs and allows people
to share or sell their sharable second-hand medical equipment. Further, it provides new medical
equipment in a short time and less effort.
After defining our problem through studying and observation of the complication faced by many
individuals in their daily basis, we collected the requirements by approaching two data collection
techniques. The first technique was creating and publishing a survey that consists of some studied
questions, and the other one was interviewing medical equipment stores for more information about
the problem.
For the application functionality, two users are defined in the application, the seller and the buyer. The
seller is the user who offers his shareable medical equipment on the application in order to sell it or
give-away. On the other hand, the buyer is the user who needs those equipment and wants to buy it.
Moreover, the application allows user to be a seller and buyer concurrently, so the user could offer and
buy the equipment at the same time.
Finally, we applied the testing to measure the satisfaction of the user and to measure the application
performance in terms of time to complete a specific task, the number of correct clicks and the number
of navigation screens for three main functions. The results showed that 95% of the participants think
the application is sustainable and it would solve the current problem in medical equipment exchange.

Figure 1. iCare application interface
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Adaptive Food Recommendation System for Healthy Living
Raghad Nakshou, Maha Ali Al-Edresi , Sabah Al-zahrani
Supervised by:
Dr. Nauman A. Qureshi

King Faisal University, Al-Ahsa, Saudi Arabia
ABSTRACT
Nowadays, maintaining a healthy diet is a challenge. To overcome this challenge, food consumption
becomes more demanding and often leads to food wastage as well. This is due to the large variety
of food and its ingredients requiring the user to make healthy choices. A gap still exists between
the effective use of technology to ensure food security in terms of wastage and controlling useful
intake. This calls for novel methods and engineering approaches to deal with challenges such as food
protection, wastage, and safety as well as effective utilization of food to ensure healthy living. In this
context, we aim to design and develop an adaptive food recommender system that automatically
identifies choices of the users both at individual and group levels ensuring food security (in terms of
wastage and control) and effective utilization of it.
In this paper, we present a Food Recommendation System (FRS) which aims to resolve food security
issues and support users to establish and maintain their healthy living goals. It uses recommendation
algorithm to discover data patterns by learning consumer’s choices and produce the outcomes that corelates to their needs and preferences. FRS is an adaptive system as it monitors real-time preferences
about food, analyze nutrition and calories which a healthy user needs in a day, and finally, it generates an
effective recommendation that guides its user in his/her decision about their food taking into account
different aspects, such as personal and cultural preferences, health constraints, menu composition, and
recipe co-occurrence. In addition, FRS will facilitate the users to engage with a community of users
to share their preferences among themselves about dinners, lunches or breakfasts. Such preferences
are used by the system to recommend effective food suggestions e.g. food items, nutritional value as
per a specific requirement. Another feature that our system provides is to monitor the food wastage.
It manages and monitor the food consume before / expiry dates and notifies it’s user to avoid food
wastage or enjoy effective utilization in a timely manner. To monitor the food wastage, the user needs
to scan and update their food item’s production and expiry date via QR code or manually. Eventually,
the system identifies the food expiry or wastage and notifies the user to take informed decision to
reduce the food wastage by either consuming that food or donating it to poor people through the
system.
In short, we provide an engineering solution to the previously mentioned problems. The proposed
solution will enable users to make informed decisions about their healthy living. FRS will use
Collaborative Filtering (CF) Algorithm as a candidate technique to provide individual and community
recommendations. CF-based techniques perform better than compared to content-based filtering
methods and they do not require the users to explicitly state their interests. CF work based on the
discovery of patterns in users’ choices, the basic idea is that two users who share the same patterns are
more likely to have similar tastes or preferences, hence past choices of one user can be used to make
recommendations for the second ones. The adaptive recommender will be implemented as a service
(hosted over the cloud) connected to a mobile application. The data is synchronized between services
and mobile clients to ensure high availability. The design of FRS is service-based which ensures high
scalability and performance. Finally, we aim to conduct field study to evaluate our FRS performance
and collect feedback to further improve.
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Adaptive Fall Detection System using Pose Estimation
Arwa Hussain Alali, Shaima Khalid AlKhudair, Esraa Abdulmohsen Alshareet
Supervised by
Dr. Nauman A. Qureshi
King Faisal University, AlAhsa, Saudi Arabia
ABSTRACT
Elderly people require immediate assistance and medical care in case of emergencies. Fall is one of the
most critical events as it results in injuries that can lead the subject to medical impairment and may
lead to costly medical treatment. Fall detection systems help to recognize abnormal body situation.
Such a system is therefore necessary for monitoring elderly people resulting in timely notifying a family
member or seeking help from emergency response units e.g., 911, ambulance, or paramedic services.
Current research in fall detection is mainly centered on wearable based, ambient sensor-based, and
camera-based. The main shortcoming of the wearable system and ambient sensor is the elder should
wear the device or many sensors placed in the environment.
To resolve this problem, we propose an adaptive fall detection system for home using a camera-based
approach to detect fall situations considering elderly people using pose estimation. Pose estimation is
done through skeleton coordinates marked on the human body. The joint part help identifying unnatural
body poses to distinguish between a fall and non-fall situations. To estimate and predicting the fall
detection appropriately, we need to build a deep learning model using Convolutional Neural Network
(CNN) algorithm. CNN showed a high learning performance of detecting objects using huge datasets.
The model will be trained upon pose dataset. The system is adaptive in which it monitors the realtime event feed via camera video to detect fall situation and later reasoning over it to make an action
i.e. when the system detects a fall, it will contact an ambulance/paramedic services and notify the
elder guardian. In addition, the system is connected to a mobile application to monitor elderly people
at home. The guardian can view live video feed, check the history of falls, get immediate alters or
situational messages as per the conditions of the elderly person. The main advantages of the camerabased approach are that it is cost effective, reliable, and non-invasive. Patient under observation does
not require any sensor attached to his/her body.
Developing the above-mentioned fall detection system is challenging. To ensure reliability, several
empirical tests are required to gain accuracy of the approach and system. We aim to develop it as a
cost-effective solution to help the community of users who can trust it. This system can later be linked
with several medical clinics, hospitals and private healthcare centers to ensure timely rescue of elderly
person to avoid any severities. The key technologies includes use of OpenPose API for detecting the
person’s skeleton coordinates. Our implementation includes: Fall detection module, decision making
module, monitoring modules and notification/alert generation module. Fall positions and related
criteria will be establish to take adaptive decisions at runtime. In addition, use of standard camera will
make the solution cost effective (also, the continuous stream of live video will not be stored), however,
a real-time decision making is done via identification of fall thus notifying it to the guardian or calling
a paramedic service. We also have a challenge to use someone to act as a live subject for our system
evaluation and enabling us to tune our system for identifying variety of fall situations. We predict that
once the system is put into practice, families will suffer less from providing continuous care to their
elders, which consumes resources such as time, money, and effort.
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MedAccess: A Scalable Architecture for Blockchain-based
Health Record Management
Abdulaziz AlAbdulatheam, Mohammed Aloufi, Hussien Al-hajji, Ahmad AlGhuwainem
Supervised by:
Dr. Mohammed Misbhauddin
King Faisal University, Al-Ahsa, Saudi Arabia
ABSTRACT
Electronic Health Record (EHR) is a digital version of a patient’s medical history maintained by a
healthcare provider over the course of their visits. Unfortunately, medical records of one patient is
fragmented across many hospitals, private clinics, labs, pharmacies and personal health records from
wearables. Healthcare providers hesitate to share “proprietary” data and patients are not the true
owners of their medical records. This is where the blockchain technology comes in use. Blockchain is a
time-stamped series of immutable blocks of data that is managed by a network of nodes not owned by
any single entity. However, the overall cost to store information on a blockchain itself is very expensive.
This is where a decentralized peer-to-peer network that can store the data off-the-chain would assist
in storing the actual content of each medical record and only the identifier is sent and stored on the
blockchain. In this paper, we designed an architecture that can be used to develop a scalable blockchain
applications using an off-chain solution that will allow physicians, lab technicians and patients to
manage the medical records in a secure manner. Furthermore, we developed a unique scheme of
encrypting the records such that the patient can grant access to his/her medical records without
compromising the security key by using a combination of symmetric and asymmetric key encryption.
The proposed architecture was implemented using the Ethereum Blockchain platform, InterPlanery
File System (IPFS) peer-to-peer hypermedia protocol for decentralized storage of patient medical
records, and smart contracts programmed in Solidity. In the developed system, the process is initiated
from the front-end web application, where the physician can enter the medical diagnosis. The backend
module programmed using NodeJS encrypts the EHR and adds it to the IPFS network. The generated
Content Identifier (CID) is stored in the block and added to the blockchain. In the backend module,
the Web3.JS library along with the NodeJS implementation interacts with the Metamask extension in
the frontend module to request permission for the execution of the smart contract transaction. Web3.
JS is a collection of libraries written in JavaScript that allows developers to interact with a local or
remote Ethereum node using an HTTP connection. Metamask acts as a bridge allowing users to run
as an Ethereum node in the browser without having to run a full Ethereum node. It enables users to
create a wallet and generate a PKI with a user interface to manage users’ identity to sign blockchain
transactions via the private key. Truffle and Ganache are used as a local blockchain instance based on
Ethereum for the development environment. The public keys and access permissions are stored in the
cloud database for encryption and decryption of the medical records.
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KFU auto car check-in system using the internet of things (IoT)
Abdulhadi Alsayafi, Abdullah Alharbi, Ali Al-khamees
King Faisal University, Alahsa, Saudi Arabia
Supervised by
Dr. Abdulaziz Albarrak
ABSTRACT
King Faisal University have 34858 students in various academic departments. Also, some visitors come
to the residents of the university (whether the resident student or faculty member). There are a lot
of cars entering and leaving the university during official working hours and outside working hours.
Because of the large number of cars in the university, there are problems in the entry and exit. The
security of the university is weak because there is not a history of entry and exit cars. Students and
visitors usually had been problems at the gates, they cannot enter the university because there is no
university entry permit after the working hours, and there is no university-specific system for tracking
cars. To increase security in the university, the proposed system will try to solve these problems smartly
and professionally. So, students or visitors do not have to worry about these problems. The system will
scan the plates of cars to detect the entry and exit of the cars. The system will provide an entry and
exit request form for students, visitors of residents (whether the resident student or faculty member)
to fill it. It is expected that the level of security at the university will be increased and that it will
facilitate the entry and exit of students and visitors. The car check-in, in general, is important from all
aspects. The security in the border of any country, parking, highway roads, and many more are used
car detection mechanism or check-in. For example, car detection usage in the security of the border is
to get information about the car that comes from another country. considering a history of the car and
the driver if is illegal to travel or the car is stolen and etcetera.
King Faisal University does not have such a kind of security procedure or mechanism. The current
procedure of KFU security is just providing stickers as an entry permit. The visitors of the residents
(whether the resident is student or faculty member) in the KFU and the students who want to stay
late for studying purposes are facing problems with entry permits outside of office hours. Entry and
exit from university are random without tracking cars and history of entry and exit from the university.
The system can be solved by scanning the plates of the cars that entering the campus and transform
the manual requests to automated. The proposed system can get benefits like saving the time of the
security guard without going to check the car outside the office. Facilitate the students and visitors
to get the entry permit. Finally increasing the security of the university in general by getting benefits
from the historical records. The main problem to be solved using the proposed system, there is no
entry and exit permit from the university in the working hours and after the working hours. The student
and visitor need entry and exit permits to verify their car’s information. Some students want to stay
late to study, and some visitors want to visit the residents (whether the resident is a student or faculty
member) outside the working hours. Another problem that there are a lot of cars entering and leaving
the university and there is no system for tracking cars in case a problem happened at the university.
This is important to increase the level of security at the university. Including the improvement of the
entry and exit processes for the visitors and students who want to stay late.

Figure 1: The architecture of the
system in general
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Remote Assistant System at CAS-Sohar
Khulood Al-shabibi, Intisar Al-mamari
Supervisor by:
Mrs. Sudha Sethil Kumar
College of Applied Sciences, Sohar, Oman
ABSTRACT
Computers have become an integral part of our professional and personal life. Almost every computer
needs service and technical support at some point of time on our usage. In College of Applied ScienceSuhar, all the technical problems of computers are solved by help desk at LRC. When the staffs and
students encounter some technical problems related to the system or if they need any kind of support
like installation of new software, upgrading the system, forgot password etc., they must visit the
helpdesk, leave their computers, and inform their problems.
Remote assistant system project for technical support services in CAS-Suhar project helps to enhance
and develop the performance quality of Help Desk technicians and IT support providers in the college.
The main objectives of project are to provide remote access solution to the problems and effective
communication between admin and client, Remote access allows the server, to access and view the
desktop of the remote computer.
The outcomes of remote assistant software for technical support services are sharing experiences
related to detecting and solving computer problems between CAS-Suhar students, staffs and helpdesk
officer, reduce the costs and endeavors for students and to provide high level of technical services to
college students.
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Brain-Controlled Educational Gaming
Using EEG and IoT
Al Reem Ali Al Hediwi
Supervised by:
Dr. Ahmed Al-amayreh
College of Applied Sciences, Sohar, Sultanate of Oman
ABSTRACT
Increasing the personal skills, like the ability to focus or self-control by meditating and relaxing, effects
the accomplishments and difficulties that we experience in our life. The project utilizes non-invasive
electroencephalogram (EEG) headset to securely measure and track players focus and relaxation to
improve and motivate their learning. The project aims to develop a game-based learning system that
helps the player or student to learn and understand their subjects, especially those subjects that are
difficult to understand using the traditional learning systems.
The project includes a robot and a puzzle game. The robot will be moved in the puzzle game from a
starting point toward the finish point based on the progress of the player in answering the questions.
The movement of the robot will be controlled by the player using the EEG headset. The puzzle game
of the system includes different level hence different level of questions’ difficulty.
NeuroSky’s brainwave sensing headset or similar headset will be used in the system to control the
robot just by reading the detecting and transferring player brainwave signals. The player brain signal
will be analyzed first by the IoT subsystem then the analyzed data will be forwarded to the Mobile App.
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Custody and Stock Control Management System
For CAS-Suhar
Wejdan said Alsaidi and Amna hassan Alfarsi
Supervised by:
Dr.Mohammed Altaei
College of Applied Sciences _Suhar
ABSTRACT
Managing and controlling the items in the inventory or that distributed among employees (custody)
in any establishment or office either governmental or private is very important and necessary jobs /
procedures either for the establishment itself or for the employees.
In CAS-Suhar we have a lot of materials (items) such as different devices, furniture and others academic
or non-academic items which are distributed in labs, classes, staff offices and which are controlled and
managed manually (either by hand or using MS. Office), so there are a lot of problems faced for the
employee who is responsible for this job and for all other staff dealing with these materials.
Our aim in this project is to computerize these jobs and procedures through an information
management system which can control all these items and follow up the materials with the staff in
their offices (custody) through a database in order to make its operations more flexible and systematic
and to get accurate and correct results and statistical reports at time and to facilitate the work with
high characteristics and speed to all related jobs and operations for all staff in the college and to save
their time and efforts.
The new system of controlling and managing the store and Custody for CAS-Suhar” will increases
the speed of the work in CAS Suhar store and to facilitate the procedures of custody and managing
inventory. It will hopefully assist the employees who are responsible of the store and custody by
provide an easy interface and useful functions. In addition, this system will reduce the need of papers,
items counting and other manual functions.For new system we create a website that have all need it
function using visual studio and using c# language and connected to sql server database.

Figure (1) block diagram of the full system
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IOT liquid water monitoring system
Hajer Alsalhi,Khulood Almanwari,
Farah Alblushi, Mrs.Asma Albadi
College of Applied Sciences,Suhar,Saltanate of Oman
ABSTRACT
Majority of people in Oman still using an old system of water filling in their home which depends on
makes a contract requiring the provider to fill water every month in a specific day, but sometimes they
face problems, for example, the water may be low before the time of filling water or the level of water
enough for next month so no need to fill at that day but because the owner of house and provider
doesn’t know therefore each of them will lose time, money and water. In addition, the traditional way
does not check the quality of water.
Thereby to solve these two problems our project is create a new system that applied IoT technology
which could monitor and manage the water level and the quality.

Therefore our idea is creating a new system which assessed people who still using an old system of
water in their house via applied IoT technology to improve the quality, saving time and money. In
addition, besides this system contains a group of container for fill water, sensors to each container, LCD
screen, AVR family microcontroller, Wi-Fi modem for sending data.
How does it work? the system contains sensor in each container of water which connects to the
application via the internet consequently when the container needs more water the sensor will send
signals to the LCD screen to show the liquid level after that send notification to the application so the
user will read the value of water level easily then contact with an employer to fill it. Another hand if the
container full also will send signals to the application. Thus this system helps to augment the quality of
work and prevent the wastage of water by informing about the liquid levels of the containers.
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Activities Form Tracking System (AFTS)
Sabah Abdullah Aljaradi, Uhood Abdullah Alghithi
Emails: saljaradi8@gmail.com & s2015293106.soh@ccas.edu.om
Supervised by:
Mrs, Muna ALbulish
College of Applied Science, Sohar, Oman
ABSTRACT
Since there are several activities and events occur at Colleges and the number of the participants in
these activities is increased, it is very important to build an automated system that can facilitates the
students’ participation process. Thus, Activities Form Tracking System (AFTS) is proposed in order
to overcome and solve the problem faced by the Students Service Centre (SSC), the participants
(students) and the instructors of the affected lectures which the student will be absent in them. The
system will facilitate the creation of the planned activities list and announce them to all students in
order to participate in them and generate reports whenever needed for documentation. It also helps
the students to fill the absence for activities form online anytime and anywhere and track its progress.
This will reduce the time and effort of the students. In addition, it will help the instructors to track the
final decision made on the requests in order to decide either to give absent or absent with activity for
that student who submitted the request.
The taken decisions will be sent as email notifications through the students and the instructors emails.
AFTS is a web-based system that can be accessed by different devices including desktop computers
and laptops via a good speed internet. Since the AFTS will be used at College, the college can provide all
the required services to facilitate the use of the proposed system. Almost all the device can support the
design of the website by using some programs which support HTML, PHP language, CSS and MySQL.
For example, with students they include different functionalities such as they can use the system to
sign up, login, view the list of activities organized, and select an activity to participate in it, receive
decision from the different parties including the instructors, advisors, head od department(HoD) and
the dean and track the form progress. The student can also edit their information in the future and can
confirm his/ her attendance by adding it in the system. Another example, the instructors of the affected
lectures their functionalities includes receiving the request for accepting the students’ participation,
checking the details added by the students in the absence for activity form, checking the attendance
percentage of the student and finally adding her/his decision either to accept or refuse. After the
submission of the request, the instructor can track the form if he/she need in order to decided either
to mark the student absent or absent with activity.
The technical process will be after student login successfully to the system then the process of gaining
the course instructors’ decisions about the students’ participation in the activity is start. So, the system
will send a request to the instructors of the affected courses in order to confirm the course details
entered by the students. After the instructors’ confirmation, the system will send a request to all
instructors for adding their decision. Then finally, the final decisions of the instructors will be sent to
the student by the system. Then, Advisor, HoD and Dean finally will check the provided details and
finally adding their decision in the form and the students will receive the result of their request in email
as a notification.
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Baby Monitoring System
Amal, Zuwaina, Ranya
Supervised by:
Mr. Maen Qaddoura
CAS, Sohar, Oman
ABSTRACT
Steve Ballmer said” the number one benefit of information technology is that it empowers people to
do what they want to do. It lets people be creative. It lets people be productive. It lets people learn
things they didn’t think they could learn before, and so in a sense it is all about potential“(Hollon,
2013).Technology is the most important thing in the world because it helps to solve and control many
problems.
Technology facilitates communication between people; it made the big world look like a small village.
Nowadays all people rely on technology in their life which helps them to have an easy and regular day.
Many families started to use technologies to ensure that their babies are safe whenever they are not
around them; taking this into consideration our project aims to make parents less worried when they
are not around their babies physically. The baby monitoring system project will supports everyone who
has a baby and worried about his/her safety. The project is under smart system, the smart application
which will be developed will help mainly parents to remotely monitor the baby 24/7, a baby friendly
toy will be used at the baby side to host the hardware used for this smart system, the hardware
consists of Raspberry Pi, sound sensor, camera, microphone, speaker, etc.. Parents will be using a smart
application that can communicate remotely with the hardware at the baby side, the smart application
will support many functions such as notifying the user of the smart application when the baby make
a sound, it can also provide two way communication between the user and the baby, it can record the
user voice & play it to the baby whenever is needed, etc.
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Electronic Parking System (E-Parking)
Shrooq Khamis Al-saidi, Hana Khalfan Al-sadi
Supervised by:
Dr. Raya Al-Khayri
College Of Applied Sciences-Sohar , Sohar, Sultanate of Oman
ABSTRACT
The normal parking system has become a major cause of many congestion and traffic which is
considered time-consuming for people in Shopping center. Moreover, it causes late attendance for the
staff. This project represents the work of an intelligent system that solves the problem of parking to
save the time that is spent to search for an empty parking slot. This system will help them to organize
the parking spaces smartly through applying new system so that it can help everyone to identify the
reserved or empty parkings. This idea will help the process of time saving and help the staff to arrive
at the right time to perform their work away from constant congestion which is difficult to resolve with
the usual system.
The idea of this system is based on Radio-frequency identification (RFID) which is one of the
technologies for automatic identification of radio waves. It works with appropriate tag that will be
able to identify the allowed vehicle in order to enter to the desired parking. People will be able to
reserve the parking through an application that will allow them to book the parking before they go to
Shopping center. In addition, with the LED we can indicate different status for. The available parking
will be indicated through the Green LED, and the Red LED will show the parking that is not available.
To differentiate between the staff parking from the normal parking will use the Blue LED. As we notice
that most of the people who came to Shopping center park their vehicles in the wrong way which affect
other parking slots. In this regard, will try to find appropriate solution for this problem by applying the
IOT concept which will use Ultrasonic sensors that will be able to detect any car which is crossing a
single parking slot limits.

Zayed University - April 15 – 16, 2020, Dubai, UAE

139

AIBA chatbot usable AI for College of Applied Sciences
Asia Hamdan AL-Sinani, Bayan Said AL-Saidi
Supervised by:
Mr. Ajaz Ahmed
Sohar College of Applied Sciences, SOHAR, OMAN
ABSTRACT
Sohar College of applied sciences having an existing communication and information system through
Website, telephone, email, face to face conversation but, these ways need some kind of development
to serve the students in better ways. And to provide better services the help desk and admission
and registration departments should work for 24 hours which is not possible for humans. So we are
concentrating on a way that makes these services available throughout the day without additional effort
from the staff. In addition, we are looking to let the students interact and communicate through one
of the technical aspects which have enough knowledge and have enough time to answer all students’
questions. Moreover, Artificial Intelligence facilitates many hard tasks for human begins and one of the
machines that related to it is Chatbot.
The Chatbot is a computer application that gives the ability to human to interacting and asking
whatever information needed in the field that chatbot responds for Furthermore, chatbot is what we
are proposed to create a solution for the above problems. Also, this will provide additional features to
the help desk and registration and admission departments and at the same time satisfy the students,
staff and the general public. A Chatbot is aimed to create a communication channel between the
students, staff and help desk and registration and admission departments. And that communication
depends on dialogs and we use to design and create it the Watson Assistant tool from IBM cloud. AIBA
chatbot has number of intents which they express users input when asking for services of the two
departments also, AIBA chatbot several of entities which they are focusing in words and synonyms
from the user’s questions such as, names, times and dates to know what the exact service that users
asking for.
The third part is creating dialog by combining all intents and entities to gather and in some cases,
the dialog requires some of JavaScript codes to make it work in the right way. Then the developed
chatbot integrated into the college portal or website. AIBA chatbot will benefits the students, staff and
general public by providing for them way to communication with some departments of Sohar College
of Applied Sciences. Also, at same time will be available 24x7 with less effort and no additional cost.
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IOT based Smart Refrigerator
Hend Saif Al.Badaai, Maria Hamed Al.Hashmi
Supervised by:
Mr. Jamal Al.Dhuhli
College of Applied Science, Sohar, Oman
ABSTRACT
The development of supermarket effectiveness leads to increased profitability and streamlined
operation. To increase the productivity of supermarket by focusing in refrigerator side. Refrigerator has
an important role which use to save the food. Monitor and note refrigerator take lots of time by staff
to know new and shortage products, organize products and observe the expired dates of products.
Collect all this information manually about the products is slow because the staff has other side in
supermarket want to organize it.
Also, inaccurate data collection because it doesn’t take at the same time that the product has expired.
Furthermore, some customers change the place of products which make confusion to other customer
and not arranged refrigerator. Internet of Things technology can use to collect the data from refrigerator
using Arduino to read available, missing products, incorrect place of products and expired products
dates. The sensors which helping to collect all this information are Color sensor, RTC (Real Time Clock)
and Servo Motor with other assistance part to complete the project (Node MCU WIFI, Broad Board
Mini, LED, buttons, ohms Resistors and Jump wires (male-male) (male-female)). Then, record it by
mobile application inform of listing the products and alert wrong place list. This project is aim to
create an automated Arduino based supermarket’s refrigerator to control it in order to know new and
shortage products, organize the products in the correct place and know the expired dates of products.
Also, using mobile application to have notifications about the data that collect from refrigerator. The
special features of the refrigerator include the low cost, easy implementation and no complicated when
using the Application. As a result, sensors will collect the data about input/output products, expired
dates and the order of refrigerator’s products and then send it to Application in order to monitor by
staff.
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Flood detection and Warning System Using IR 4.0- A study on
Oman Wadis(Water Streams)
Marwa Al Aamri, Amna AL Shibili, Sheikha AL Khamisi

College of Applied Sciences-Suhar
Supervisor by:
Basem Sane
ABSTRACT
The natural calamity has created many vulnerable issues in the city especially when the heavy rainfall
affects and wadi(Water Streams) overflow. According to Oman Statistics every year we found many
people trapped in the water and sometimes it leads to life threatening.
There are many research and inventions are at place to detect and warn the water flow and range of
water capacity. But it is sometime not met with expectation of latest technology such as IoT or IR4.0.
The main goal of our project is to build an early wadi warning system that generates the needed
warning for the people and drivers who may be endangered by this risk. The system implemented
using embedded a set of IoT water sensor, GSM, GPS sensors. These sensors will be located at wellstudied points in wadis and will be triggered when the water level in a wadi reaches a certain height.
Upon receiving the input from the sensors, the server of our system will make use of the potentials
of internet to deliver the needed warnings to all of the potentially affected parties. Moreover, we plan
to incorporate our system in the other governmental organizations like civil defense, National Multi
Hazard Early Warning Center as well as the Ministry of Regional Municipal and Water Resources.
The deliverable of this project is to protect the people from the rainwater when it is overflow. Also learn
technologically to control and monitor the people when they cross the water and alert them using the
smart flood warning system.
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Using Smart App for Student to learn Sciences using the
Omani Cambridge curriculum at elementary school
Azhaar Mohammed Alsiyabi, Marwa Mohammed Alhatmi and Majda Fadhel Alsalhi
College of Applied Sciences, Sohar, Sultanate of Oman
Supervised by:
Dr. Hilal Almuqbali
ABSTRACT
Everyone is deserving of a proper education. There are parents out there, though, who fail to teach
their children how to read and write because they are unable to teach them because the complexity
of Cambridge curriculum is Reconnaissance system. This research will therefore explore the possibility
of using augmented reality as an assistant or reference for parents and their children in Oman for
Mathematics and science subjects from first grades to eighth grade.
The main idea of this project is to create an integrated smart App for students to learn sciences using
Omani Cambridge curriculum at elementary school by using augmented reality technology. To create
a realistic environment in which, a combination of imagination and realism for easy and fast learning
of the students. This smart App contains most of the basic things that the students should learn the
Omani Cambridge curriculum at elementary school, such as mathematics and sciences subjects by
using some living organisms and inanimate objects.
There are so many questions why your students are not interested in your class? or why students ids do
not like to study? The answer may be that they are bored of traditional teaching methods or things that
help them study boring traditional. The rate of interaction of the students with the traditional teaching
methods is very low because the methods used are boring. Students are looking for fun things, so AR
is the best solution for these problems, and to create an interactive study environment.
The application depends of the camera and objects in that include in the
different books. Also, after open the application and concentrate the camera
to the objects the alphabets and animals or any object start moving. In
addition, student could demonstrate to make it bigger and small. The area
supported with music affects and sound to provide information for each.
One of the books for fun it has game to be more attract for students at
elementary school. All these features help student to learn and earn the
ability to pronounce and consume the time for family while teach them.
Smart App allows students to interact physically and intellectually with
instructional learning scenarios materials through “hands on” experimentation
and “minds on” reflection, as the result of this inquiry, the pedagogical experts
and teachers attending the process underlined as the main elements moving
from teacher. The usability, availability and the prices of the application are
making available for everyday education. However, no more money, time or
technology, but mental resources.
Student will sign up then login in AR Application. In first page student will
select the grade then the subject that he wants after select the subject the
AR camera will appear automatically. Then he will scan the image by using
android camera. After that student able to interact and see the 3D model, solve the quiz section, play
video, join to group which teacher create in our application and display information with sound about
the lesson.
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A Smart Locker System Using Face Recognition
Lama Abdulrahman Al-Falah, Fatmah Abdualaziz Al-Fhaid, Malak Abdelhadi Al-Sumail
Supervised by:
Dr. Noor E Hafsa
King Faisal University, Al-Hassa, Saudi Arabia
ABSTRACT
A traditional locker requires manual lock and key to be able to operate and maintain the system. This
involves making the key safe and available to open the locker in every use. In the case of unavailability
of the keys, the locker becomes inaccessible and useless. In contrast, a digital smart locker system
could eliminate several issues regarding the manual locker system, i.e., no requirement of a manual
lock and key, no stress for keeping the key safe and available all the time, no risk for forging the
keys etc. Also, many banking institutions, companies and schools require their employees’, clients’ and
students’ precious and confidential stuffs to be kept in a secured and safer place, which necessitate an
authorized access. Currently available smart locks require authentication via a smart phone or through
a wireless interfacing with a special key. These additional requirements may reduce the feasibility and
usability of such locks.
In this project, we propose a smart locker system with an integrated biometric identification technique
such as face recognition. The proposed system requires no additional devices or wireless/internet
connection for locking/unlocking and user authentication processes. Additionally, as user verification
via face recognition may have challenges like forging the system with an image instead of a live face,
our system includes a liveness detection process to cope up with such forging attempts.
From design perspective, the proposed system will include a touch- screen pad with an integrated
digital camera and smart locking interface (with appropriate hardware-software communication)
(shown right). The touch screen in the front of the locker will take the image of the user trying to open
the lock, execute the liveness detection method, and when successful, it verifies the authenticity of
that user using face recognition. The user authentication process will include two major steps, human
face identification in the image, and user recognition via matching the face with current user image in
the user face database stored in the system. Upon a successful user authentication, an unlock signal
will be sent to the electric lock and enables the user to access the assigned locker; otherwise a failure
message will be returned by the system. The face recognition part will be implemented using state-ofthe-art machine learning techniques, and coordination between hardware and software interfaces will
be carried out using software programming and digital hardware logic.
We conducted an initial financial study to analyze the trade-off between cost vs. benefit for our
proposed solution, which is summarized in the following texts. Among other alternatives for physical
lock for a locker system includes magnetic door lock and GSM enabled smart locks with mobile phone
interfacing. Both types of locks are found to be expensive than our electric lock solution (180 vs. 60
SR and 100 vs. 60 SAR respectively). Moreover, the electric lock solution does not require any GSM or
web communication between the user and the system. The biometric alternatives for user verification
includes fingerprint and iris recognition techniques. Sensors for these alternative biometric techniques
such as iris scanner costs around 1000 SAR and fingerprint scanner costs 350 SAR, whereas the camera
sensors used for face recognition costs less than 300 SAR, with additional feature such as night mode
detection. Apart from the cost-effectiveness, our system provides a more reliable and accurate, but
simple, biometric identification enabled smart locking system.
Our project is still under implementation and a prototype of the system will be soon deployed. We have
implemented and successfully tested most of the software functionalities including Graphical User
Interface (GUI) of the locker system, face detection and recognition, and liveness detection. Hardware
assembly of Raspberry Pi OS and electric lock interfacing are also successfully completed. In terms of
managing the locker system user, we included a registration process in the GUI system. The GUI Home
Page will display the availability status of the locker box. If the locker is not currently assigned to a user,
then the status will be shown as ‘Available’. When a user registers and specify a rent period, the locker
system will be assigned to the registered user for the specified time and the status of the locker box
will be changed to ‘In use’.
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Palm Tree Monitoring System Using Sensors
Esraa Arafa Ahmed, Elham Bilal Shaker, Ahood Saeed Al-Saadi,
King Faisal University,
College of Computer Sciences & Information Technology
Al-hasa, Saudi Arabia
Supervised by:
Dr. Majed Al Saeed
ABSTRACT
King Faisal University in Al-Ahsa has launched a new identity, namely food security and environmental
sustainability. Based on this identity, our project focuses on date palm cultivation in Saudi Arabia,
especially in Al-Ahsa. Al-Ahsa is famous for palm cultivation and production of dates. Date palm needs
special care in terms of irrigation and fertilization and knowing the appropriate time to grow and harvest
crops and pests that may affect date palm. The application aims to develop a tool for measuring the
level of moisture and nitrogen in the soil and monitoring the air temperature. All these sensors facilitate
the device to read and store, which makes it easier for farmers to determine the needs of palm water
and fertilizers, and this helps in improving the cultivation and production of palm trees and protecting
them from pest infestation.
The app helps farms to quickly access, store and retrieve data. The farmer can enter the number of
crops for the date palm. The app alerts farmers by reminding them of watering palm trees, adding
fertilizer and reminding them of the time needed to harvest crops so all this helps achieve the identity
of King Faisal University to achieve food security and environmental sustainability.
The application is divided into four sections:
First section: Design a device to measure humidity, nitrogen, and heat levels and connect it to the
database, this device will contain of nitrogen sensor, heat sensor, Wetness sensor, Raspberry Pi3 to
connect the sensors with the other devices.
Second section: prevention and treatment of pest is of particular importance so the app provides a
database containing most of the known pests among farmers, their purposes and how to avoid and
treat them this done by entering the symptoms information shown on the palm tree and comparing it
with the existing database and showing pictures of the pests that correspond to these symptoms. The
application is easy for farmers to access and obtain the information and guidance necessary to avoid
them.
Section Three: when necessary the application facilitates communication with experts, by giving a list
of names and numbers to contact the experts or their emails if available.
Section Four: The application contains a database containing the method of cultivation, dates,
mechanism and best practices.
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Jamarat Area Evacuation Plan using Crowd Simulation
Amal Alzuhair, Dana Alotaibi, Hessa Alsweed, Noor Almoqayyad, Razan Albaqami
Supervised by:
Dr. Heba Kurdi

King Saud University, Riyadh, Saudi Arabia
ABSTRACT
As a direct result of the increased number of disasters during human crowding, researchers’ interest
in the evacuation planning in crowded pedestrian areas has increased as well. Since Hajj is one of
the largest mass gatherings, where millions of Muslims gather in Makkah. it is vulnerable to serious
disasters including accidents, fires, and communicable hazards. Places that are not well prepared with
an emergency evacuation plan can be easily threatened by serious dangers. In recent years crowd
simulation has been utilized to propose evacuation plans for emergency situations, as it offers attainable
procedures and faster results, instead of requiring evacuation drills.
This research paper aims to propose an evacuation plan using crowd simulation, by building a model
of the pilgrims’ crowd during the holy ritual of Hajj, where the area of focus will be the second level of
the Jamarat bridge. Since there does not exist any recent studies for this level, our research aims to fill
the gap by studying the effectiveness of several evacuation plans in terms of bridge construction. The
suggested evacuation plan will be generated using several parameter settings; such as manipulating
exits distribution to determine the best exits utilization. Additionally, determining the capacity of the
bridge and applying different emergency situations. Our research can contribute to the field of crowd
management as it produces a specially designed model for the Jamarat bridge. Furthermore, it will
ease answering questions for the what-if- scenarios regarding the Jamarat area.
The initial results are summarized as follows; the existing construction of the second level of Jamarat
is composed of two exit-gates, located at the end of the bridge. Applying hazards into our model has
resulted in a decreased number of evacuees compared to other models where the exit placements
diverge in terms of distribution. Furthermore, by considering the percentage of crowds at each exit
(PCE), it was found that the PCE increased at specific exit-gates than other. As a result, the exits’ width
and distribution were reconstructed at each scenario to test the highest possible number of evacuees
with the least PCE flocking in each exit. Accordingly, some guidelines and recommendations can be
made for Hajj authorities to generate safer evacuation plans and reduce the number of injuries and
casualties.
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Monitoring Public Health Data in Saudi Arabia
Nouf Alwasidi
Supervised by:
Dr. Tanzila Saba
College of Computer and Information Sciences
Prince Sultan University, Riyadh Sadi Arabia
ABSTRACT
This study explores health records obtained from students across Saudi Arabia during a specific year
in collaboration with the ministry of health. These records are gathered and digitized to further group
similar cases together. Artificial intelligence and the health domain can work tremendously together
in order to provide insights and predictions into what the future might bring of the health of a nation.
This has been the main interest in this study, to understand how certain regions kids face different
health care issues than other areas. A big portion of the study works on cleaning the data recorded
from the physicians as some contain spelling mistakes, wrong inputs and such. Some techniques used
in this research are hierarchal clustering, K-means, and data visualization using multiple libraries. One
of the areas that were looked deeper in this study is g6pd genetic disorder. The study provides some
recommendations to better-digitized data acquisition used for future projects.
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Smart Vehicles: Online Prognosis for Vehicle Health Monitoring
Nishita Goyal, Sahil Garg, Vibhu Goel, Manan Anand
Bharati Vidyapeeth’s College of Engineering, New Delhi, India
ABSTRACT
The automation industry is continuously increasing at a very large pace ,thus like any other industry
predictive maintenance has become more important .Vehicles in the modern world already have built
in ECUs and different sensors that makes them smarter .In Addition ,combination of ECUs with OBD2
(On-Board Diagnostics )port leads to much detailed data ,leading to the generation of special codes
using which the mechanics identifies the specific issues that might have occurred in the vehicular
system but all this information is not sufficient to diagnose the failures in advance,
Therefore ,use of additional sensors is required .With the use of Machine Learning it looks feasible
today to analyse sensor’s data and perform failure predictions .This paper deals on how to integrate
OBD2 port with different additional sensors into a single system and an approach is presented for fault
prediction using all the data from the system and show up the end results in an Android application.
The journey of the data from the system to the Android Application is made possible through a cloud
server .The cloud helps the data become remotely accessible .The raw data is analysed and converted
into predictions that a layman can understand .This is then transmitted to the Android application of
the user.
The entire system incorporates the four main subsystems of vehicle - fuel ,ignition ,exhaust and cooling
system .Interesting Patterns are learned using Random Forest ,these patterns are then used to predict
the future failures that might occur in the vehicle .Also ,the data set for the same has been developed
by creating a sheet as per the maximum and minimum possible value for the different parameters .The
major motive behind this is to let the driver know about the issue before time and to provide the details
on a portable Android mobile application.
The final results were shown by taking input from OBD2 port and the various sensors .The input was
transmitted to the cloud .This data was processed using Machine Learning model and predictions
generated after analysis .These predictions were successfully shown on the Android Application.
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Emergency case prediction for 9-1-1 Emergency number services
using Machine Learning
Alanoud Alzhrani, Raghad Abdulaal, Fatimah Bugshan
Supervised by:
Dr. Manal Kalkatawi & Dr. Afraa Atiah
King Abdulaziz University, Jeddah, Saudi Arabia
ABSTRACT
9-1-1 Call handlers are the first contact when an emergency incident happens. They are trained to
receive calls efficiently by getting as much information as possible in the shortest possible time.
However, even well-trained Call-handler can make mistakes. Their job is complicated, stressful and
in some critical cases, a specialist assistant may be required. Also, they have to evaluate the incident
and make decisions about who gets help and how fast they get it. So, most of the decisions are made
according to their estimation of the case’s priority. In many cities, 9-1-1 calls have exceeded the number
of available emergency vehicles. Moreover, the system of 9-1-1 is usually complex and there are many
actors involved in assigning emergency responders and filling out the reports of the incidents to the
responsible departments.
Emergency Calls Assistant (ECA) aims to create a software to enhance the emergency number services.
The software designed to predict the emergency incident with the help of the suggested questions to
support the Call-handler in identifying the incident, assist the Call-handler with pre-arrival instructions
and generate a report of the incident to the responsible department. By using technologies such as
Speech-to-text API, we will be able to transfer the audio call into textual representation in real-time
conversation. Natural Language Processing (NLP) techniques will be used to take the text as an input,
analyze its content and automatically extract keywords. Using machine learning techniques, we will
train the model to classify the text to a set of predefined emergency cases based on the data extracted
from the call. The estimation of the priority is calculated based on four factors such as the status of the
incidents, whether it involves weapons, injuries or kids. Besides, the system will assist the call handler
with instructions to limit the damage. Finally, the software will send an auto-generated report to the
responsible department in order to send a team at the caller’s location.
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Keep It: A Warranties Management System
Shaden Fahad Alosaimi, Maram Saeed Aldajani, Bshayer Jarallah Almalki,
Reem Saud Albidaye, Abeer Saud Albidaye
Supervised by :
Dr. Areej Alhogail
King Saud University, Riyadh, Saudi Arabia
ABSTRACT
Technology has improved the quality of life, influences the daily process and saved a lot of effort, time
and money for everyone that’s made life easier. In recent years, there has been a worldwide shift toward
information management which able people to access information quickly, easily and efficiently.
Until now, the reliance on manual processing of paper invoices and warranties is one of the greatest
challenges that people face also, losing invoices and warranties is a big problem because the service
providers usually require a proof of purchase, therefore virtually saving them would be a great added
value for any time customer need to fix product-related damage or any issues with sellers. To avoid
errors and loss invoices and warranties and to make full use of them, this brings to light the idea of the
“Keep It” application.
“Keep It” is a document management application that enables Arab users to save and arrange invoices
and warranties with efficiency and high speed. it is developed using Android Studio platform. The use
of the application is simple and not complicated. We designed a friendly user interface; in general, there
is no exceptional experience required rather than the ability to use Android mobile and just take a clear
photo for invoice or warranty then Optical Character Recognition (OCR) technology will recognize the
text and most valuable information on the invoice or warranty, and through this feature, the images
of invoice or warranty will be store by using real-time database to be retrieved when needed, notify
the user before warranty expired and arrange it in calendar. Also, the user can classify his invoices and
warranties in different categories based on their type to increase the efficiency and ease of use.
“Keep it” provides for users a lot of information about service providers that include phone number,
website, and location to facilitate communication. Also, this application will read the English documents
and display them in the Arabic interface. Since future dealings will release on technology rather than
paper ones, this application activates the use of technology. Figure 1 illustrates the functionalities of
Keep it application.
Although there are some applications have tried to provide a solution for managing invoices and
warranties, but it lacks some features that make the process easier where the information entered is
manually and most of them for English users.

Figure 1 Interfaces
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Enhanced Vehicle Power Detection System
Asma Al-Madani, Aysha Al-Ali, Khawla Al-Madani, Shaikhah Al-Ajmi
Supervised by
Engr. Khaled Mahfouz and Dr. M. Akmal Chaudhary
Department of Electrical and Computer Engineering, Ajman University, Ajman, United Arab Emirates
ABSTRACT
Altering horsepower of vehicles to enhance their performance has become a striking trend nowadays.
Vehicles are designed by manufacturers to support certain horsepower that complies with the rest
of the safety related sub-systems of the vehicles such as; the chassis, braking systems, handling and
suspension systems, etc. Unregulated modification of vehicles is considered illegal and has proved to
be a cause of potential harm to the society and road safety since the vehicles are enhanced to support
more power compared to the manufacturing standards of the vehicles without modifying safety related
systems within the vehicles. Up till recently, the only way to detect horsepower ratings of a vehicle is
the use of a dynamometer system that detects torque and end-horsepower ratings of a speeding
vehicle whose tires are made to run on a spinning end of a generator. Hence, there is absolutely no way
to estimate an average horsepower rating of a vehicle while speeding on roads.
The proposed solution is a novel approach to calculate average horsepower ratings of a vehicle whilst
speeding on the roads using image and video processing techniques. Fig. 1 illustrates the functional
blocks of the proposed system for various operations to be carried out on the extracted data from
streamed videos of a vehicle speeding on the roads. The system consists of a camera that streams
a live video which subsequently undergoes various image and video processing techniques in order
to extract vehicle speed, acceleration and plate number. The extracted data from the processed live
streams are used to perform mathematical calculations to compute the horsepower ratings of the
vehicle which are compared to manufacturing standards.
After the speed and acceleration of a speeding vehicle are measured, the equation P=(ma*v)/746
is used to estimate the power output of a vehicle. The vehicle mass is obtained from manufactured
horsepower ratings linked to the plate number of the vehicle stored in the registration database of
the official authority. An average driver mass of 80 Kg would be added to the vehicle mass and the
estimated power output is compared to manufactured horsepower ratings to ensure if the vehicle is
modified or not. This solution would work the best if the vehicle is increasingly accelerated from a stop
still. For instance, at traffic lights where vehicle racers tend to push their modified vehicles to their limits
for maximum acceleration. However, vehicle power detection methods equally applies to continuously
speeding vehicles. The proposed solution brings up a novel method of detecting horsepower ratings
of a vehicle using a cost-effective model that implies the use of one camera along with post processing
data techniques.

Figure 1: Functional blocks of the proposed solution to detect altered horsepower of a vehicle.
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An intelligent WSN-based System for School Bus Safety
Ahmed Fareed, Ahmed Alshamsi, Malik, Rashed almasnoori, Ahmed Alketbi
Supervised by:
Dr. Fatna Belqasmi
Zayed University, Abu Dhabi, UAE
ABSTRACT
Transportation is a vital factor in the journey of education and safety in the bus is a crucial element in
this journey. Children’s safety in the bus is a concern of many parties including parents, schools, and
public transportation and safety services. Several tragic incidents are frequently reported, like the one
where a young girl passed away because she was locked in a school bus. Many efforts were put forward
to minimize these incidents, but there is yet no effective solution that tackles the various aspects of the
problem. In this work, we propose a multi-function and wireless sensor networks (WSN)-based system
to increase the bus safety. The new system contributes to the prevention of numerous life-threatening
incidents and decreases the risks of others. It relies on the WSN advents to detect the common events
related to school bus disasters (e.g. child forgotten in the bus, toxic gas, fire) and on the communication
technologies (e.g. SMS) to alert the authorities in a time-efficient way.
The proposed and implemented system has four main objectives. First, protect children from inhaling
toxic gases, especially the deadly carbon monoxide. Second, protect children from flames and minimize
the dangerous effects of a fire incident. Third, prevent or minimize death (or severe injury) incidents
when a child is forgotten in the bus, especially in hot countries such as UAE. In rough weathers, a close
vehicle can heat up very quickly, giving less time to a child to escape or survive a heat stroke. Fourth,
support the daily school operations, including students and bus tracking (e.g. who is in the bus? where is
the bus right now?) as well as communications with parents (e.g. to reassure them in case of an incident).
To realize these objectives, the implemented
prototype uses various sensors that are
installed in a miniature bus. This includes
gas, flam, vibration, and ultrasonic sensors.
Figure 1 shows the exact sensors used for the
prototype. Gas and flam sensors are used to
detect any unusual level of gas or heat. Several
gas sensors might be used for the different
targeted types of gas. If any suspicious event
is detected, a buzzer (installed on the bus) is
used to warn the supervisor and trigger the
bus evacuation. An SMS message is also sent
to the school principal and/or the responsible
authorities. In the prototype, these entities
Figure 1: A safety-focused intelligent school bus
are represented by our cell-phone. The realtime buzzer and SMS will reduce the rescue
response time and decrease serious injuries. To make the system more autonomous and effective, we
added a fan that will be activated on demand to push air inside or outside as needed.
For the third objective, a combination of vibration and ultrasound sensors was used (as in Figure 1).
An absence of vibration means that the bus is not moving while a presence of motion (detected by
the ultrasound sensor) means that somebody is onboard. If a presence is detected while the bus is not
moving for a given time (e.g. to ovoid false alarms when the bus is waiting in a traffic light), an alert
SMS is sent to the bus driver (our cell-phone in the prototype).
To support students’ tracking, the bus is equipped with RFID readers and each student (figurines in the
prototype) carries a unique RFID sensor. Student RFIDs are automatically scanned and recorded when
they ride or get off the bus. This will help get their current location (e.g. on/off the bus) and locate them
(using the bus coordinates) in case of emergency. Parents can also be notified about their children (e.g.
have arrived at or left the school).
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E-Kutub: A Book-sharing Platform for Students
Hiba Ilyas, Norah BinDakhil, Ruqia AlZoubi
Supervised by:
Dr. Tanzila Saba
Prince Sultan University, Riyadh, Saudi Arabia
ABSTRACT
E-KUTUB is a book-sharing platform that is intended to provide a convenient and affordable book
sharing solution for university students via peer-to-peer book trading. University textbooks are
expensive because of which most students have resorted to not buying any books at all. Some students
use platforms such as WhatsApp to sell their books, however, we all know that a message sent in a
group easily gets lost in the already 1000 messages received every day. Thus, E-KUTUB resulted out of
a deep frustration and desire to start a cost-effective way of book buying.
Anyone looking for a book can simply type in the book title and author and a number of searches will
roll forward. The buyers will have to pay a 10% commission on each book they buy, and the proceeds
of the 10% will be the profit for E-KUTUB. This allows buyers and sellers to get the best deal on both
ends with E-KUTUB getting its own share. This simple idea will not only help students but also the
environment because resources will be reused instead of being kept in shelves never to be used again.
E-KUTUB’s main service is providing students with the accessibility of used books which can make
book-buying a flexible and a less consuming process without the intermediation of a 3rd party. Once
the user finds the best deal on the application, they need to contact the buyer through the platform in
order to set a way of delivery; either by picking it up or by allowing the seller to deliver it with an extra
charge. The application will charge a 10% fee of the total price that has been set by the seller.
The key to success for E-KUTUB lies in the hands of its stakeholders - the university students. The initial
investment in this application will be made by the E-KUTUB founders. The remaining funds are expected
to come from the customers of the application, since each customer will be paying a percentage of a
commission on each item purchased. The team seeks to expand its model by introducing other useroriented features such as notes-sharing, trading, exchanging, and donating books.
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trackBite: An Intelligent Food Expiration Tracker
Hiba Ilyas, Mahnoor Siddiqui, Sadaf Mahmood
Supervised by:
Dr. Tanzila Saba
Prince Sultan University, Riyadh, Saudi Arabia
ABSTRACT
trackBite is a mobile-based intelligent assistant that helps keep track of what is available in your
pantry/fridge. It is a type of food preservation system that aligns with the United Nation’s Sustainable
Development Goal no. 12 of “Responsible Consumption and Production”. It also strictly aligns with one
of the goals of Saudi Vision 2030 to halve per capita global food waste at the retail and consumer
levels and reduce food losses along production and supply chains by 2030. This mobile application
specifically focusses on responsible consumption on the consumer’s end where the consumers could
be either people in households or in restaurants.
trackBite works mainly on a mobile device by exploiting advanced technologies such as RFID (Radio
Frequency Identification) scanners, computer vision, and Near Field Communication (NFC).
In a grocery store, when a customer checks out products bought at the cashier using their mobile
phone’s payment application such as Google Pay, Apple Pay, or Samsung Pay; the entire grocery
shopping is added to trackBite’s virtual cart with the list of product details of each product bought.
For example: if a customer bought milk and bread, the virtual cart would display the milk and bread’s
manufacturing date and expiration date along with the quantities bought. This automatic transfer of
product history right at the point of sale without any human intervention will be implemented using
NFC technology coupled with RFID tags. This would require that each product must have an RFID tag
with Low Frequency on its packaging.
When the milk is due to expire in two days, the mobile application will send notifications to the user
to remind them to drink the milk before it expires. When the milk reaches its expiration date, the
application sends alerts asking the user if they finished the milk and if they would like to add the milk
could to their grocery-shopping cart. This part of the system uses business intelligence, data mining,
and data analysis to connect customers with their local grocery stores’ online applications such as
Carrefour and Danube. trackBite will direct the user to the store that is having offers and promotion in
that product category and using an API will add the milk can to the respective supermarket’s shopping
cart. Using deep learning, the application will also understand consumer’s consumption behavior on
how long they usually take to finish a product and based on that provide them suggestions on what
to buy when.
This end-to-end system works solely to help consumers shop smartly and prevent food wastage by
providing a virtual inventory of the consumer’s kitchen. So, the next time the consumer goes out to
shop but is unsure if they have enough of a certain product in their pantry, they can easily access
available products through the trackBite app. This helps avoid overstocking which eventually helps
with responsible consumption and food wastage.
If the user believes they are unable consume a product before it expires, the application will connect
them to a nearest foodbank where a person in need will be ordered to go collect the product if they
wish to.
The revenue stream from this business model will come from partnerships from supermarkets, in app
purchases, advertisements etc. Additionally, restaurants that will use this app will be charged and for
households this application will remain free.
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Uknow: Augmented Reality Based Tourism Application to
Enhance the Experience of Historical Jeddah Visitors
Samar Yaseen Osailan, Raghad Radi Aljedani, Hwazn Abdulaziz Alzara
Supervised by:
Dr. Nahed Alowidi, Dr.Nada Bajnaid
King Abdulaziz University, Jeddah, Saudi Arabia
ABSTRACT
KSA has rich culture and significant for Islam, making it one of the most visited countries in the world.
Historical Jeddah is one of the registered archaeological sites across the kingdom, which was declared
a UNESCO world heritage site in 2014. The main problem facing the tourism sector is that there is a lack
of Augmented Reality applications. Since one of the main plans for the Saudi Vision 2030 is to grow the
tourism sector, especially for the heritage and historical areas. The tourism sector in KSA has swelling
with an increasing number of tourists, but there is a lack of tourism applications where the existing
applications are traditional and boring and the most relevant local tourism applications developed by
Saudi Commission for Tourism and national Heritage (SCTH) have a lack of AR applications and there’s
no specific tourism application for Jeddah.
Uknow is an Augmented Reality based tourism application that provides tourists with the information
about the heritage buildings located in Jeddah historical district (Al-balad) in an interactive and easy
way by scanning the building and matches it with relevant information in the database. The use of image
detection within the district enables the system to virtually run on any district, provided the database
for recognizing markers from the images, obtaining the building and displaying the information in
AR exists. The name of the proposed application (Uknow) is regarding the knowledge of historical
heritage. U refers to the system, as it will give the user the knowledge while using the application.
The application has 3 objectives that must be accomplished:
·
Build a database for the heritage buildings in Historical Jeddah.
·
Detect the building or find it by name.
·
Display augmented interactive digital components related to the referred building.
The proposed application is developed
using Vuforia to detect the historical
buildings integrated with Unity 3D
to augment the relevant information.
Databases
provided
by
Vuforia
software and SQLite are used to store
needed data, which are the images
of the buildings and the relevant
information for each building (name of
the building, age of the building, first
owner’s name, history of the building,
photos and videos related, and nearby
buildings). Implementation of the
proposed application has been started
where unit testing where conducted
to check its functionality. Even though,
Figure 1: Implementation results
software development kits were used
to implement the proposed system,
we experienced some challenges and
difficulties during the implementation when integrating unity3d with android studio, which were the
application interface and the search algorithm. As future work, implementation of the proposed system
will be continued and usability testing will be conducted to measure its effectiveness. The results from
the developed application till this stage are shown below in Figure 1.
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Hand Gesture Recognition using
Image Processing and Deep Learning
Mahmoud Sami Abdelaal Mohammed
Supervised by:
Dr. Walid Hussein
British University in Egypt, Cairo, Egypt
ABSTRACT
It is common that the machines are controlled and taking inputs by the mouse and keyboard to perform
a specific task, but in reality with the advancement in computers, the user interaction approaches
have also advanced. Machines can be controlled through hand gestures, imagine that the machine can
understand the human gestures and recognize them to perform a specific task, definitely that will make
the human life easier and will helping many kind of people like deaf people to express and communicate
with other people with sign language. According to the statistics of the World Federation of the Deaf
and the World Health Organization, 70 million people in the world are deaf approximately. A total of
360 million people are deaf, and 32 million of these individuals are children [1].
The word gesture can refer to any non-verbal communication that is intended to communicate a specific
message, in another words gesture is defined as any physical movement and gesture recognition is the
ability of a computer to understand gestures and execute commands based on those gestures. There
are two types of gestures, static gesture and dynamic gesture, the first one means the shape of the
hand and finger orientation where the dynamic gesture is the different movements [2].
The main problem here is to design and implement an efficient system that can detect and recognize
the hand and interpret the hand shape to meaningful commands.
We can totalize the basic operations for any gesture recognition system into four main operations [2]:
Collecting the inputs, Image Preprocessing, Features Extraction and efficient classification algorithm
Gesture recognition can be used in many applications such as: Games Field, Sign Languages translation
- (deaf people), Virtual Reality, Machine control in the industrial field, Surveillance, Graphic Editor
Control, Television Control and 3D Modeling
Many approaches find challenges in hand detection and
segmentation because of the complex background of the image
or the illumination changes and that effects on the performance of
the image preprocessing step.
In the right figure you can see the result of hand segmentation,
which is a binary image of the hand only, and the result of this step
will be used for the next step, which is the classification step.
The dataset used in the training is ASL Alphabet: Image data set for
alphabets in the American Sign Language
Hand gesture classification will be done using Convolutional Neural Network (CNN), firstly we will train
a model on a sign language ASL Alphabet dataset and then we can predict and identify the meaning
of the hand gesture and take a specific action based on it.
REFERENCES:
[1] Word Health Orgnanization Deafness and Hearing Loss. [(accessed on 13 November 2017)]; http://www.who.int/mediacentre/
factsheets/fs300/en/#content.
[2] M. M. Hasan, and P. K. Mishra, “Robust gesture recognition using gaussian distribution for features fitting,” International Journal
of Machine Learning and Computing, vol. 2, no. 3, pp. 266-273, June 2012.
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Stock price prediction using Sentiment analysis over Twitter API
Abdelrahman Ayman Hindi
Supervised by:
Dr. Doaa El-Zanfaly
The British University In Egypt, Cairo, Egypt
ABSTRACT
Stock market nowadays occupies a great percentage that cannot be underestimated of the economy
and financial area. It allows companies to raise money by offering stock shares to have a constant
amount of flowing money. It is always between increasing and decreasing rates, so investors represented
in individuals or corporates need to know when to invest and in which stock. For such prediction to be
done, there are many proposed techniques trying to predict the stock price, some depends on historical
database to predict the future of a certain stock [1]. Other techniques are using linear regression or
Correlation [2]. Sentiment analysis applied on Twitter [3] is another technique applied to analyze data
and predict stock prices, In this paper and up to our knowledge it is managed to reach higher accuracy
using sentiment analysis, and to do so, the number of likes, retweets, shares and followers will be
taken in consideration. The tweets will we classified according to their strengths measured through
the previous mentioned numbers. The applied techniques will be for Tweet Sentiment Analysis: Using
Naïve Bayes Classification and for Predict Stock market movement using tweet sentiment analysis:
Using SVM model.
Steps for the Model:
1. Accessing Twitter API using the developer account credentials
2. Gather data “Tweets”
3. Text processing
4. Extract features
5. Apply data mining techniques of classification
6. Combine the result with our proposed new features:
·
·

No. of retweets
No. of followers of specific account

The whole idea is centered on machine learning algorithms: classification techniques, and we train the
classifier over the labels of (Positive, Negative, Neutral) tweets.
Naïve Bayes Classifier: The algorithm assumes that each feature is independent of presence or absence
of other feature in input data as this assumption is known as ‘naïve’
Equation: P(H|X) = P(X|H). P(H) / P(X)
Simply it predicts that a record “X” belongs to the class associated with the greatest probability, where
“X” here is the feature. As a result, the desired accuracy is 75% to be, and building a GUI or a web
application to make the code accessible and easy used by companies or individuals.

REFERENCES
[1] Jeon, S., Hong, B., Kim, J. and Lee, H. (2016). Stock Price Prediction based on Stock Big Data and Pattern Graph Analysis.
[2] Gala, D., Hassan, N. and Elzanfaly, D. (2016). Applying moving objects patterns towards estimating future stocks prediction.
British University in Egypt.
[3] Kirlić, A., Orhan, Z., Hasovic, A. and Kevser-Gokgol, M. (2018). Stock market prediction using Twitter sentiment
analysis. Invention Journal of Research Technology in Engineering & Management (IJRTEM), 2(1), pp.1, 2.
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Security Accessing Control Using BCI
Najoud Alkaabi , Shaikha Alsaadi , Reem Alblooshi
Collage of Engineering and information Technology
University of science and Technology of Fujairah,Fujairah,UAE
ABSTRACT
Brain computer interfaces(BCI)are interfaces that collect data related to users brain activities through
sensors and transfer this data to computers. In BCI systems, the brain does not use peripheral nerves
in order to give orders our body. Instead, the orders are captured directly by BCI devices and encoded
into electro physiological signals. These signals become commands that can control external devices
and computer applications. This project is focus on serving two fields : Cyber security for accessing
control , and Disabilities people with disability to write. Therefore We work on developing numeric
virtual keyboard that reading the digits from 0-9 to set of data for number of samples .According to
that there are many techniques to our target beginning with signal Acquisition ,Pre-processing ,Feature
Extraction by using matlab softwares either Fast fourier transform(FFT) or Gaussian , Classification to
translate the extracted signal features into device commands order that carry out the user intent, and
Applications which are cyber security , Disability people.
As pervious talk shown the data set of EEG signals with 14 channels from the scalp of the head AF3,
F7, F3, FC5, T7, P7, O1, O2, P8, T8, FC6, F4, F8, AF4. Sense and capture the signal for 3 numbers of
samples with different moods and features in order to get perfect signals that will be verified reaching
to our goal which is numeric virtual keyboard.
The raw data were acquired from the Emotiv EPOC headset, in the below table we
measured the frequency for 1 student with 3 readings.

Table1: frequencies for one sample
samples

F1

F2

F3

Student1

4.170

4.170

4.170

Figure1: proposed system
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Online Fitting Room: A Mobile Shopping Application using
Augmented reality (AR) Technology
Shrouk Atef
Supervised by:
Dr. Abeer Hamdy
The British University in Egypt, Cairo, Egypt
ABSTRACT
Shopping clothes online inevitably involves a bit of guesswork from customers as they cannot see how
the item will look on their bodies. which can lead to unsatisfied customers and company loss through
increased return rates. However, implementing an augmented reality (AR) online fitting room mobile
application will have a huge impact on how customers buy clothes online. Augmented reality is helping
to solve these dilemmas with product visualization. Augmented Reality makes it possible to see virtual
clothes not only on your actual environment but also on your own body. Even with the knowledge of
your fitting measurement’s, it’s still challenging to envision how it will look on your body beyond a
simple eyeball test. Augmented reality is set to revamp the online shopping experience on that sense.
Implementing this application would provide comfortability and save shoppers time and money as they
will be able to shop and try clothes online without driving to the actual stores in the congested streets.
To deal with this problem, a mobile application will be developed to enable shoppers to try clothes on
their own bodies just by choosing any piece of cloth, clicking on the “Try on AR” button, pointing the
camera to their body at the mirror, and see how the piece of cloth look on them right away. The app
tracks your body’s movements, so you can walk around while trying on a piece of cloth — something
shoppers commonly do on actual stores. By doing that shoppers will prefer to shop clothes using this
mobile application to be able to simply try and buy clothes at home, A high-level architectural diagram
of the proposed mobile application is demonstrated below in figure 1.

Figure 1: Architectural diagram of the proposed mobile application

To implement this mobile application, we will use the unity 3d platform to develop an interactive way of
shopping for users by adding the textures(clothes) to the platform and transform them using the ARkit
to meet the AR environment, finally we will build this application on the iOS/android environment to
give users the ability to use it using any smart phone.
Expected results of the fitting room mobile application is to provide an interactive platform for shoppers
to be able to collaborate with a new, interactive way of shopping online rather than the old-fashioned
online stores. This mobile application will overlay a new Reality-like environment so shoppers will no
longer left with doubts about their online purchases.
Finally, implementing this online fitting room mobile application will highly increase the sales of the
online stores as most of the people will prefer to shop on the online fitting room mobile application
and try clothes on a physical-like environment before purchasing it to save time and money rather than
driving in the congested streets to the actual store.
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Smart shopping cart
Maryam Saber Ahmed Aldhanhani, Fatima Mohammed Ahmed Aldhanhani
University of science and technology of Fujairah, Fujairah, UAE
Supervised by:
Mohammed Tariq
ABSTRACT
In large cities, we can see people very quickly in shopping malls on holidays and weekends. This
becomes more when there are huge offers and discounts. Now, people buy a variety of items and put
them in the cart. After purchase, one should approach the cashier for billing. With a barcode reader, the
cashier prepares a time-consuming invoice, resulting in long queues at the cashier.
This project offers an idea to develop a system in shopping centers to overcome the above problem.
To achieve this, all products in the center must be equipped with RFID tags, and all vehicles must be
equipped with an RFID reader and LCD screen. When you place a product in the basket, its icon will be
automatically detected, and the item name and cost will be displayed on the LCD screen, so the cost is
added to the total invoice. If we want to remove the product from the cart, you can remove the product
and the amount for that specific product will be deducted from the total amount. Thus, invoices can be
made in the cart itself thus saving a lot of time for customers.

Overview of smart shopping cart design:

Self-casher Part

Self-tracking Part

Figure 1: overview smart shopping cart design
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An efficient low cost automatic built-in surveillance system for
vehicle speed monitoring, alerting and finning
Hamda Alblooshi, Aishah Abdullah Suroor AlSharqi, Busha Salim
Supervised by:
Prof. Ali Abou-Elnour
University of Science and Technology of Fujairah, Fujairah, United Arab Emirates
ABSTRACT
In the last decades and due to the great economical and urban development in UAE, the lengths and
the number of roads and highways in UAE transportation network are enormously expanded. This
leads to huge increase in the number of vehicle and consequently to an equally increase in the number
of accidents caused by traffic violation specially by exceeding speed limits. Although surveillance
systems for vehicle speed monitoring and fining is one of the most efficient way that are used to bring
down these violations, they have the disadvantage that they are expensive and spatially limited. In
the present work, and to overcome the previously mentioned limitations, a low cost automatic built-in
surveillance system for vehicle speed monitoring, alerting and finning will be introduced.

Figure 1: Block Diagram of the automatic built-in surveillance system for vehicle speed monitoring, alerting and finning

The block diagram of our proposed system is shown in figure 1. The automated system will be built in
the vehicle and its operation and function is to continuously compare the actual speed of the vehicle
at any position and time with the speed limit at that position. To achieve that function, the set of
input data that describes the speed limits in all UAR roads at any position (x,y) will be stored in the
microcontroller in the format vmax(x,y). The actual position of the vehicle (x,y) will be continuously
input to the Arduino microcontroller unit through a Global Positioning System (GPS) module. The
variable vehicle speed will be also feed to the Arduino microcontroller through vehicle speed sensor.
Arduino Microcontroller will compare the actual speed of the vehicle v(x,y) at the position (x,y) with the
maximum speed vmax(x,y). If the actual vehicle speed v(x,y) is approaching the maximum speed limit at
the position (x,y), for example 90% of the its maximum value, an alerting audio and lighting signals will
be generated to the driver asking him to slow down. If the driver continue to accelerate till the actual
vehicle speed v(x,y) is greater than the maximum speed limit at the position (x,y), the microcontroller
will record on a storage device (SD) the time, the position (x,y), the actual vehicle speed that exceeds
the speed limit v(x,y) at that position (x,y), and the amount of the traffic fine. Through a Global System
of Mobile Communication (GSM) module connected to its output, the microcontroller will also send
message with the details of the recorded traffic fine to the traffic center and to the driver through. It
has to be mentioned that all components of the system were tested and proved to have the required
high accuracy and durability. The system output can also be further customized to fulfill additional
needs, like recording the vehicle position, of the different users.
Keywords: Automatic vehicle positioning system, vehicle surveillance system, traffic finning system
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Detection of cyber-bullying incidents on social network
Shams Atef
Supervised by:
Dr. Abeer Hamdy
The British University in Egypt, Cairo, Egypt
ABSTRACT
As online social networks have grown in popularity, instances of cyberbullying in social media have
become an increasing concern. in fact, no matter their age or popularity level half of the people have
been the victims of social media cyberbullying. Although cyberbullying may not cause any physical
damage initially, it has potentially devastating psychological effects like depression, low self-esteem,
suicide ideation, and even suicide .as a result incidents of cyberbullying with extreme consequences
such as suicide are now routinely reported in the popular press ;however, the main aim of this project
is to solve the cyberbullying spreading and growing problem by automatically detecting incidents
of cyberbullying on social media. in this project, we will collect data sets consisting of images and
their associated comments. Using the labelled data, we further evaluate the datasets to automatically
detect incidents of cyberbullying. A detailed analysis of the labelled data is then presented
to study the relationship between cybercrime victimization and personality traits in different
perspectives such as key traits from the Big Five model of personality (extraversion, agreeableness,
conscientiousness, emotional stability, and openness to experience) and Dark Triad (Machiavellianism,
narcissism, psychopathy) personality traits. this project will be using data mining and machine
learning techniques for the automatic detection of cyberbullying.
To implement this system, first we will start to search and know what is cyberbullying and how to
detect it using big five and dark trait methods. Second thing is to know how much social media platforms is affected by cyberbullying. After that we will try to find and search for previous works done
on detecting cyberbullying either on social media or even on any online platform. Knowing and determining the methods and algorithms that will be used to implement this system. After making all
these researches and studies we will try to find a cyberbullying dataset to work out with and detect
the feature extractions of the datasets found, we will be able to implement a system to detect cyberbullying on social media platforms.

The personality-based cyberbullying detection framework

The proposed solution is constructing a project which automatically detects incidents of cyberbullying on social media. Using the labelled data, we further evaluate the datasets to automatically detect
incidents of cyberbullying. A detailed analysis of the labelled data is then presented to study the
relationship between cybercrime victimization and personality traits in different perspectives such
as key traits from the Big Five model of personality (extraversion, agreeableness, conscientiousness,
emotional stability, and openness to experience) and Dark Triad (Machiavellianism, narcissism, psychopathy) personality traits. this project will be using data mining and machine learning techniques
(Random Forest) for the automatic detection of cyberbullying. However, this project will be translated and implemented to work for Arabic language in future work.
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A zero-delay automatic vehicle accident reporting and emergency
call system
Saeed Mohamed Alzahmi, Osama Ahmad Alnablsi, Musaab Abdelrahman Gasmelbari
Supervised by:
Prof. Ali Abou-Elnour
University of Science and Technology of Fujairah, Fujairah, United Arab Emirates
ABSTRACT
In the last decades and due to the great economical and urban development in UAE, the lengths and
the number of roads and highways in UAE transportation network are enormously expanded. This
leads to huge increase in the number of vehicle and consequently to an equally increase in the number
of accidents. Although UAE police and health authorities are doing their best to reach the accident
and emergency locations in the minimum possible time, there is still a delay in the severe accident
reporting and emergency calling specially for accident in rural areas or emergency calling for single
driving persons. This delay in reporting and calling should be minimized to allow better treatment of
injured persons. In the present work, and to overcome all previously mentioned limitations, a zerodelay automatic vehicle accident reporting and emergency call system will be introduced.

Figure 1: Block Diagram of the automatic built-in surveillance system for vehicle speed monitoring, alerting and finning

The block diagram of our proposed system is shown in figure 1. The automated system will be built
in the vehicle and its operation and function is to continuously compare the airbag, proximity, and
vital sensor signs with the saved normal values of these signals and to immediately report and call to
the nearest hospital and police station in case of emergency. To achieve that function, the set of input
data with records of the position (x,y) and phone numbers of all hospitals and police stations over
all UAE will be stored in the microcontroller in the format P(x,y) and T(p). The actual position of the
vehicle (x,y) will be continuously input to the Arduino microcontroller unit through a Global Positioning
System (GPS) module and the distance between the vehicle and all police stations and hospitals will
be calculated. The status of the airbags, proximity sensors and driver vital signs signals will be also
feed to the Arduino microcontroller through the corresponding sensors. Arduino Microcontroller will
compare the signals received from the sensors with the stored standard one and if those signals are not
normal, an alerting audio and lighting signals will be generated to the driver asking him to drive to the
nearest hospital or police station. In the meantime and to help unconscious drivers, the microcontroller
will immediately send an emergency call messages through a Global System of Mobile Communication
(GSM) module which is connected to its output, to the nearest police station and the nearest hospital
with the details of the vehicle location, the vehicle number, the driver and relative phone numbers and
up normal signals. It has to be mentioned that all components of the system were tested and proved to
have the required high accuracy and durability. On the other hand, the proposed system can be further
enhanced to fulfill additional needs, like health care additional signals, of the different users.
Keywords: Vehicle positioning system, automatic accident reporting system, healthcare monitoring
system
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Redesigning the BUE network for enhanced
smart campus service delivery
Sarah Taha
Supervised by:
professor Samy ghoniemy
The British university in Egypt, Cairo, Egypt.
ABSTRACT
Smart campuses and smart universities make use of IT infrastructure that is similar to the one required
by smart cities, which take advantage of Internet of Things (IoT) and cloud computing solutions to
monitor and actuate on the multiple systems of a university. Consequently, smart campuses and
universities need to provide connectivity to IoT nodes and gateways and deploy architectures that allow
for offering not only a good communications range through the latest wireless and wired technologies.
Currently existing networks in most organizations have been designed and built using conventional
techniques and devices. Most of the previously designed networks were based on old communication
technologies, interactions and architectures. These
indeed affects the performance degradation over
time, it also decreases the network lifetime, and
limits the offered services and the availability of
these services. Many new network technologies
such as virtualization, software defined networks
(SDNs), clouds, ... etc are now the main pillars for any
network. The main problem of these technologies is
the limitation of the integration with the conventional
network technologies. On the other hand, smart
campus networks require a special design and
special architectures for extremely high availability,
reliability, and security.
Building a Campus network is more than only
interconnecting physical network infrastructure
devices. The most challenging and important
part of it is the planning and design phases where
different technical variables and technologies need
to be considered that could even affect the product
selection and the design entirely.
Accordingly, this project aims to study the existing BUE network to identify its capabilities, performance,
main reasons of performance degradation and what requirements of network is missed to be a smart
campus , how to upgrade and fix the existing network, the feasibility of upgrading the network
compared with designing new network to be a smart campus network.
This project will also provide a complete proposed design for a smart BUE campus network, Initially
the result as shown in the figure is connecting the end users with a new designed cabled network with
application servers and backend data centers and this will be covered by SDN controller and customized
policy and will have a backup on the cloud to increase the security and performance of the network.
Both the proposed new network and the proposed upgrade for the existing network is implemented
and simulated using OPNET software and other packages and evaluate both the performance and
the QoS. It is also expected to make a comparative analysis between the two approaches and provide
recommendations for the suitable technologies for the BUE smart campus after finishing the two
simulations and later it will be real life implemented physically in the university.
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Real-Time Traffic Sign Detection and Recognition
Ahmed Mohamed Abdelhaleem
British University in Egypt, Cairo, Egypt
Supervised by
Dr. Walid Hussein
ABSTRACT
Traffic sign detection and recognition (TSDR) has
attracted the attention of many researchers in the last
years. Many well-known car companies are investing in
this topic. The system is used in self-driving cars. Traffic
signs is designed with strict shape with special symbols
and most likely red and blue color and this gives the
advantage to easy detection and recognition with
different methods. However, the shape and color of the
traffic signs is not always stable because of the
changing of the road environment such as brightness,
viewpoint variations and bad weather, etc.

Figure 1 German Traffic Sign Benchmark Dataset

TSDR is a vision-based system with main tasks to localize the traffic signs
in the scene (ROI) then identifying it. Thus, the TSDR system is built with
2 stages, the detection stage and the classification stage. In the detection
phase the system is concerning with locating the region of traffic sign in the
input image. However, in the classification phase the system is concerning
with identifying the type or the class of traffic sign. In other word the
detection module generates the candidate region of interests (ROIs) and
the classification module recognize the traffic sign or reject the candidate
ROI as a false detection.
For classification, a Convolutional Neural Network (CNN) is trained on
German Traffic Sign Benchmark dataset to classify 43 different traffic signs
and it scores accuracy 99.25% Where the Human Performance is 98.84%
therefore this model seems to perform like the average human.

Figure 2 TSDR Pipeline

Figure 3 Traffic Sign Detection and Classification Pipeline
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Smart BUE Campus Wireless Network For High Education
Services Availability
Nadine Khalid Mahmoud
Supervised by:
Dr. Samy Ghoniemy
The British University in Egypt, Cairo, Egypt
ABSTRACT
With the growth of the number of users in campus’ network, a new service, much bandwidth and a
high availability services are required to cover the needs of these users. Smart campus offers multiple
services such as video streaming, discussion groups, documents manipulations, digital exams, …etc.
All of these services necessitate the existence of smart full coverage and extremely high availability
wireless network. Smart campus network is a special type of integrated or pervasive network which
requires new features in the latest wireless technologies to facilitate and offer a high QoS for many
campus services. This indeed requires high performance and fully integrated network. This creates
many network upgrading problems such as overall performance degradation, lower reliability and
many security issues.
Moreover, upgrading existing networks requires designing new and different networks, integrating
these networks with the existing networks, and many adjustments and tuning for full integration and
seamless communication.
Smart campus reduces overall cost, increase efficiency of the network and increase network’s security.
Wireless technologies are getting upgraded everyday with different capabilities to serve many types
of networks. Most of these technologies are applied by different techniques but most of them are IoT
(Internet of things) dependent. Campuses networks are the main areas that need a high technology
and performance.
Accordingly, this project aims to design ,simulate, test and then implement physically a highly available
full coverage wireless network for indoor and outdoor over the whole campus, integrate the newly
designed network with the campus network, and perform all the necessary security techniques to
secure and offer high service availability as part of the smart campus network design. The proposed
network is expected to allow all full mobility for all users within the campus while having highly
reliable communication and QoS, and high bandwidth availability. Many services for the campus will be
implemented as the full coverage of a strong wireless network to cover the area that is not covered in
the network, upgrading of the current network to be strong and 24/7 available. For the smart campus,
a wireless sensor network will be implemented to keep the users in touch in the campus.
After the network being simulated, it will be tested by implementing it physically by the suggested
technologies, equipment and the suitable hardware for each area in the campus.
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Improved Noise Reduction Technique and Radiologist-Level
Pneumonia Detection on Chest X-Rays Imaging
Lames Khaled
Supervised by:
Dr. Walid Hussein
British University in Egypt, Cairo, Egypt
ABSTRACT
Millions of adults are hospitalized with pneumonia and around 50,000 die from the disease every year
in the US alone (CDC, 2017). Chest X-ray is one of the best available method for diagnosing pneumonia
(WHO, 2001), However, detecting pneumonia in chest X-rays is a challenging task that relies on the
availability of expert radiologists and relies on the image to be Noise-Free with high quality.
Noise is a fundamental characteristic that is present, to some extent, in all images.as it is always
occurs in digital images during image transmission, acquisition, coding, processing steps. Noise is very
difficult to remove from the digital images without the prior knowledge of noise model. Which affects
the quality of an image ; low image quality is an obstacle for effective feature extraction, analysis,
recognition and phenomena detection for chest x-ray image. That is why, it is essential for the chest
x-ray images to be sharp, clear and free of noise for precise and accurate phenomena detection, The
quality of a chest x-ray image is controlled by three primary factors ;
Noise, artefacts and contrast ,The expansion of noise is a random process and photons impinge
on an X-ray film in a random manner. Some pixels or areas of the film receive a greater number of
photons than the other areas and hence would appear darker than other areas even when exposed
to same average photon intensity .which expose the image to Poisson noise which is a basic form of
uncertainty associated with the measurement of light, inherent to the quantized nature of light and the
independence of photon detections. Its expected magnitude is signal dependent and constitutes the
dominant source of image noise except in low-light conditions . by applying basic statistical reasoning
to signal reconstruction using machine learning in order to map corrupted observations to clean signals
with a conclusion it will be possible to learn to remove the Poisson noise by only looking at corrupted
chest x-ray examples, after denoising the image , an algorithm is applied for the chest phenomena
detection.
The detection of the phenomena is applied by using a binary classification problem, where the input is
a chest x-ray image and the output is indicating the absence or presence of pneumonia by developing
an algorithm that is is a neural network that inputs a chest x-ray image and outputs the probability of
pneumonia along with a heatmap localizing the areas of the image most indicative of pneumonia this
is done by extracting the data with the eight classes {Atelectasis, Cardiomegaly, Effusion, Infiltration,
Mass, Nodule, Pneumonia, Pneumothorax} out from the whole dataset .
In this paper we develop an algorithm that can remove the noise in the chest x-ray image and be able
to detect the pneumonia at a level exceeding practicing radiologist.
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LoomoPology: An Anti-Bullying Robot
Sumayah Almazyad, Latifah ALhwiseen, Shahad Bin Shuail, Miad Al Qahtani
Supervised by:
Dr. Hebah ElGibreen
King Saud University, Riyadh, Saudi Arabia
ABSTRACT
Social relations are very important in the life of the individual and society and must be built on strong
foundations and clear principles. Bullying is one of the most upsetting social behavior in the world.
Many people are subjected to bullying in their daily lives, whether they are young or old. Bullying has
become a major concern recently especially in schools. It could be caused by multiple factors, and one
of the most important factors of bullying between children and friends is the unawareness of bullying
and its effects.
From the literature of anti-bullying, it was found that different Saudi and middle eastern campaigns
were very active in the past couple of years to increase the awareness of bullying. Traditional antibullying techniques were also used in schools to attract the children attention and educate them about
bullying. Examples of these techniques are using educational book series and wooden robot (such as
Pre-Bot kit); using educational films and animation; using story telling software; or using a manually
controlled robot (such as Gizmo). However, all these solutions are manually controlled, lack in validating
children’s understanding, and do not support Arabic language.
This paper proposes an autonomous user-friendly anti-bullying robot that will educate children about
bullying and its effect in a fun and simple way. The robot will interact with the children using his sensors
shown in Figure 1.(a). The system will be built using Android Studio to allow the robot to introduce
himself and tell different stories while interacting with the children.

(a) Loomo sensors

(b) System Setup
Figure 1: LoomoPology System

As shown in Figure 1.(b), there is one robot for a group of children. The robot will first introduce itself
to the children in a humanized voice and show interesting movements to attract their attention. Then,
it will tell the children stories and scenarios via recorded audio. The robot will measure the effect of the
story by asking the children interactive questions; where they can answer using pre-created answer cue
cards. Each answer card contains a picture and a QR code to be recognized by the robot. So, children
will choose the card that represents their answer when they are responding to the robot’s question.
The robot will then recognize the answers and react differently to children depending on the answers.
During the story, schools’ moderators can give voice commands to stop, start, or paus the robot. The
robot will also move his body and headset while avoiding hitting anything using obstacle avoidance.
Thus, it will provide different movements depending on the content of the story and question, in
addition to the answer it takes from the child.
In conclusion, LoomoPology is an anti-bullying tool that allows teachers and parents to educate their
children through storytelling about bullying. The robot will engage children with the stories and let
them be aware of the consequences of their actions to other people and the children’s feedback and
interaction will be recorded to validate the effect. The system will be tested on a sample of elementary
school’s students by using a qualitative research approach, in cooperation with the Riyadh Schools
Administration to arbitrate the content and application mechanisms of the test components.
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Social Media News Analysis
Sara AldakhilAllah, Khulod Alzuhiri, Moudhi Alayadhi, Reem Alotaibi
Supervised by:
Prof. Lilac Alsafadi
King Saud University, Riyadh, KSA
ABSTRACT
Nowadays, millions of users worldwide use various social media services on a daily basis for both
personal and business. Social media platforms are becoming one of the most preferred news sources.
Predicting news popularity on social media is fundamentally imperative from many perspectives; there
are many diverse news organizations on social media, such as CNN and BBC, and the use of social
media by these popular news channels has fueled the motivation towards the analysis of the vast and
rich information available on the web to extract useful knowledge.
In the past decade, social networking platforms such as Twitter have swept the Internet, creating
massive data online. This has made it difficult for people to follow the latest and most popular topics.
People find it challenging to review and analyze news to predict important future trends such as
changes in the economy and labor market and make sound decisions accordingly. Currently, Twitter
developed “trends” as an algorithm to identify popular topics. However, trends usually contain a lot of
irrelevant topics and content.
The Social Media News Analysis is a text mining-based tool to analyze Arabic language news on social
media, in specific Twitter, and visualize the results to identify unique and noteworthy patterns and
trends in news and their variations over time. The proposed solution is a web application that provides
simple and advanced search features for Arabic news.
This project integrates several technologies such as Text Mining and AI Natural Language Processing
(NLP) in the context of Social Media to perform Social Media News Analysis on Twitter Arabic content.
Text mining is a process that extracts useful information and knowledge from the plain tweets. Text
Mining uses techniques from information retrieval, information extraction, as well as NLP. Data mining
techniques is used to extrapolate patterns and new knowledge from the collected tweets. Tweets are
collected using Twitter API, Arabic text cleaning and pre-processing, indexing and salient terminologies
extraction, and visualize popular news using tools such as word cloud.
The project provides users with various news search options that enable searching identified news
Twitter accounts based on the tweets content and metadata. This includes searching by keywords,
Twitter Account, and hashtag. The search results are displayed as a web-based dashboard which
provides at-a-glance view of the relevant indicators related to the searched keywords and their
variations in news over time. In addition, the search results highlight the most frequent words on news
using word cloud visualization tools.
The poster will present the overall system design and architecture, our approach in data collection,
data cleansing and data preparation, the data mining classification algorithms used, and the results of
the experiment that was conducted on real data sample collected from Twitter.
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INSTAURA: Makeup Secretary
Atheer Alqasim, Shatha Alsuwailem, Rawan Alshalhoub, Renad Alhosayen
Supervised by:
Dr. Sarah Alkhodair
King Saud University, Riyadh, Saudi Arabia
ABSTRACT
Nowadays, most women around the world use makeup products every day regardless of their age. This
interest in makeup is growing with the rapidly increasing number of advertisements that target different
beauty issues and promise to solve them. Makeup helps women enhance their beauty. However, most
of these products may have a bad influence on the skin and health in general. The main contents
of most cosmetics these days are heavy metals such as lead, cadmium, and zinc. The presence of
these metals in cosmetic products certainly demonstrates how essential it is to monitor the substance
of poisonous metals in these products, particularly since they are in direct contact with skin on an
everyday basis. Such ingredients can disrupt the normal functioning of hormones, cause abnormal
metabolism, influence the physiology of the body, and cause different types of cancer including skin
cancer.
Unfortunately, most women are not aware of the dangerous consequences of using makeup. They
choose their makeup based on the brand assuming that expensive products are always good. Sadly, this
is not always true. They might also choose their makeup products based on convincing commercials,
friends’ recommendations, or social media influencers. Although many non-profit organizations are
trying to increase awareness of the harmful effects of makeup products on the health of consumers, it
is very difficult for a regular consumer to decide whether a product is healthy o r not and to know the
exact healthy-period of consuming such a product before purchasing. Even if the consumer decides to
go for another product, it is challenging to choose the healthiest product among all the ones available
in the market.
The aforementioned challenges and many others have created a need for having a tool that can
help consumers get a clearer idea of the safety of the products they are using or about to purchase,
calculate and track the expiration date of a product, and recommend the best alternative product
that serves their needs. In INSTUARA, we aim at assisting the women by solving the problem of
choosing and buying the healthiest choices of makeup products. Using the barcode reader, Women
can scan the product’s barcode then INSTAURA will show a full profile for this product that contains
all the product’s information. INSTAURA will also show the ingredients of the scanned product and
its health rating. Using the barcode-scanning technology, consumers can find and view the complete
profile of a product faster and can see the list of ingredients in a readable format. INSTAURA also aims
to take some burden from women’s shoulders as it helps them choose healthy makeup products by
recommending the best five products from the same category (Mascara, lipstick, etc..) based on health
rating. Furthermore, INSTAURA will calculate and track the expiration date of opened products by each
user based on the Period After Opening (PAO), shelf-life, and batch code of that product. The expiry
date tracking system in INSTAURA will notify consumers if one of their “favorite” products has expired
or is about to expire.
Overall, the results show that using INSTAURA helps increase women’s awareness of unhealthy
cosmetic products and their harmful ingredients. The results also show that INSTAURA, through the
recommendation feature, helps women to quickly and easily find the best product that can satisfy their
needs and at the same time preserve their health. Furthermore, INSTUARA helps women maintain their
health by calculating the correct expiry dates and track them for all of their favorite cosmetic products.
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A WSN-based Smart System for Water Flow Monitoring
Nahom Aron, Bereket Yemane, Temesgen Mikael
Supervised by:
Dr. Fatna Belqasmi
Zayed University, Abu Dhabi, UAE
ABSTRACT
Water grid is one of the key components of each city infrastructure. It is responsible for distributing
clean and potable water to every household. Water supply may be very costly, especially in places where
water is scares and when it depends on some expensive techniques such as sea water desalination. In
2016, Gulf News has reported that the UAE expenses in sea water desalination approach Dh12 billion per
year. In this work, we target two major problems related to the water grid: water leak and contamination.
Indeed, the water pipes are subject to various conditions (e.g. age and excessive heat) that can affect
both water supply and quality. These conditions may for instance result on pipes’ cracking, leading to
a huge water wastage when severe. These leaks are usually discovered after a resident complaint, due
to a high-water bill. This delay in the leak discovery increases the loss. A pipe damage may also cause
a water contamination, through the contact with the soil surrounding the crack. Such contaminated
water may endanger the community health and increases the government expenses.
We propose a new solution for water grid management based on Wireless Sensor Networks (WSN).
WSNs are tiny devices used to sense a plethora of events such as temperature, sound level, movement,
soil moisture, etc. We provision using two types of sensors for an automatic and real-time discovery
of pipes’ related issues. First, water flow sensors will be used to continuously sense water flow levels.
A significant drop in the flow level may for instance be an indication of a water leak. Second, turbidity
sensors will capture any significant change in the water quality. Specific sensors might be used to
detect the presence of specific chemicals in the water.

(a)

(b)

Figure 1: A smart water flow prototype

Figure 1-a sketches the system architecture. The various sensors are installed along the pipes between
the reservoirs and the different junctions serving the households. They report their readings to a sink,
which will be playing the role of a monitor or smart controller. The sink analyses the different readings,
draw conclusions (e.g. there is a leak, water turbidity has reached a concerning level), and notifies
the water distribution management center when needed. To add more control to the system, pumps
and solenoid valves are installed at various places along the distribution pipes. When the sink detects
a serious leak or water contamination, it automatically instructs the pump preceding the place of
incident to close the valve and cut the water supply.
A prototype was implemented with all the aforementioned functionalities. The main devices used are:
Water flow sensor (Sea, model YF-S201), turbidity sensor (LGZD sensor v1.1), solenoid valve (DCFHS15), and water pump (SHAFI DC 12V). Raspberry Pi 4B and Arduino were used to implement the sink
and an LCD was used to display the readings. The water management center (represented by a laptop
and a cell phone in the prototype) is notified via email and SMS.
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